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ABSTRACT
Objectives: To assess the income-poverty status of
Australians who were aged between 45 and 64 years
and were out of the labour force due to ill health.
Design: A cross-sectional study using a
microsimulation model of the 2009 Australian
population (Health&WealthMOD).
Setting: 2009 Australian population.
Participants: 9198 people aged between 45 and
64 years surveyed for the 2003 Survey of Disability,
Ageing and Carers.
Primary outcome measures: 50% of the median
equivalised income-unit-income poverty line.
Results: It was found that individuals who had retired
early due to other reasons were significantly less likely
to be in income poverty than those retired due to ill
health (OR 0.43 95% CI 0.33 to 0.51), and there was
no significant difference in the likelihood of being in
income poverty between these individuals and those
unemployed. Being in the same family as someone
who is retired due to illness also significantly increases
an individual’s chance of being in income poverty.
Conclusions: It can be seen that being retired due to
illness impacts both the individual and their family.

BACKGROUND
The health, unemployment and poverty rela-
tionship is complex and multidimensional.
Unemployment was found to lead to poor
health in a longitudinal British study in the
1980s,1 2 with later Australian studies also dem-
onstrating the adverse impacts of unemploy-
ment on mental health.3–7 There is additional
evidence from the UK, Denmark, Germany
and the USA of unemployment leading to
depression, anxiety, cardiovascular disease,
lung cancer, accidents and suicide.3 4 6–9

Similarly, being in income poverty has also
been identified as having a detrimental effect
on overall health status.10–12

However, there is a small body of evidence
of the inverse relationship, with ill health
being identified as having a significant nega-
tive impact on people’s labour force

participation and income within Australia13–19

and internationally.20–22 However, it is not
known how this impact on labour-force par-
ticipation may follow through to affect
income poverty status.
The potential for ill health to lead an indi-

vidual into income poverty is important as
chronic health conditions will affect the
majority of individuals living in Western
countries at some stage of their lives. For
some of these individuals, the conditions
may be severe enough to interrupt their
normal working lifestyles, including forcing
some individuals out of the labour force pre-
maturely. Those aged 45–64 years who have a
chronic-health condition are significantly
more likely to be out of the labour force due
to ill health than those without a
chronic-health condition.23

It is well established that unemployment
and low income can lead to ill health;
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however, there has been little research on exploring the
potential of ill health to be a driver of income poverty
through employment status. Exiting the labour force
because of ill health is already known to be associated
with poorer financial conditions both now and in the
future,24 25 so ill health has the potential to be a major
driver of income poverty. Poverty is seen as a benchmark
indicator of living standards within modern society.26 To
be labelled as being in income poverty comes with an
understanding by wider society that an individual is not
coping financially and they have inadequate economic
resources to support a decent standard of living.27

Leaving the workforce due to ill health may increase the
chance of living in income poverty due to their poorer
financial status. This paper will examine the relationship
between being out of the labour force due to ill health
and being in income poverty among members of the
older working aged population, and assess the influence
of family type on this relationship.

METHODS
This paper uses a microsimulation model—Health&
WealthMOD to assess the poverty status of those who
were aged between 45 and 64 years and had retired due
to ill health.

Data source: Health&WealthMOD
Within Australia, there are no nationally representative
data that contain detailed information on health status,
income, poverty and not being in the labour force due
to ill health. To fill this deficiency, Health&WealthMOD
was constructed based upon the 2003 Survey of
Disability, Ageing and Carers (SDAC)—a nationally rep-
resentative survey conducted by the Australian Bureau of
Statistics28 that contains detailed information on
chronic-health condition, reasons for not being in the
labour force and individual income range—and
STINMOD—a nationally representative microsimulation
model of continuous income, taxes, benefits and wealth.
Health&WealthMOD is a nationally representative micro-
simulation model of 45–64-year- old Australians in 2009
that captures their disability and illness status, as well as
detailed income information, labour-force status,
reasons for not being in the workforce and poverty
status.
Information on 45–64-year-olds and their family

members was taken from SDAC to form the base popula-
tion of Health&WealthMOD. The records were then
uprated to represent the 2009 population, accounting
for the changes in demographics that had taken place
between 2003 and 2009. The uprating only accounted
for the change in the number of people reporting
health conditions that were due to the ageing of the
population. Any change in the number of people report-
ing health conditions between 2003 and 2009 that was
related to trend increases or a decline in illness was not
captured by uprating. However, the proportion of the

Australian population reporting a long-term health con-
dition has remained stable in more than 10 years
between 1995 and 2007/2008, so the authors had no
reason to believe that the portion of people reporting a
long-term health condition would increase between
2003 and 200929 beyond the impact of age.
This base population of Health&WealthMOD was then

combined with STINMOD, another microsimulation
model that contains detailed economic information.
STINMOD is Australia’s leading static microsimulation
model of nationally representative tax and cash transfer
information,30 which is maintained and further devel-
oped for the Commonwealth by the National Centre for
Social and Economic Modelling and is routinely used by
Commonwealth departments for assessing the distribu-
tional and revenue implications of tax and cash transfer
reforms. The model operates at the ‘micro’ level of fam-
ilies and individuals, and uses Australian Bureau of
Statistics income survey unit record files as the base
population. STINMOD contains a range of additional
economic information such as continuous data on indi-
vidual income, government support payments, income
tax liability, values of individuals’ financial assets such as
cash, superannuation, shares, property investment and
owner-occupied home.
The economic information from STINMOD was

linked to the base population by a microsimulation
method call synthetic matching.31 It is not possible to
match individuals between STINMOD and SDAC for
several reasons. Both are based on survey information,
and so there would be few respondents in common on
both data sources; also, the data were collected at differ-
ent points in time, meaning that even for the few indivi-
duals in common, some variables (such as age and
marital status) will no longer be the same between
SDAC and the surveys underpinning STINMOD.
Furthermore, for privacy reasons, exact matching
between the Australian Bureau of Statistics surveys is pro-
hibited and the Australian Bureau of Statistics removes
all identifying information from individual-level data.32

Records from STINMOD were matched to records
from Health&WealthMOD by matching on a number of
variables that were common to the two data sets. In this
case, nine matching variables were chosen: labour-force
status, income-unit type, type of government pension/
support, income quintile, age group, sex, hours worked
per week, highest educational qualification and home
ownership—based on their strong association with
income. Once the records were matched, the economic
information from STINMOD was transferred onto the
base population of Health&WealthMOD. For a more
detailed account of the process by which
Health&WealthMOD was created, see Schofield et al.33

Measuring poverty
To identify the individuals in the 45-year-old to
64-year-old Australian population that were in income
poverty in 2009, an income poverty line based on 50%
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of the median income unit income was used in conjunc-
tion with OECD-modified equivalence scales.16 34 The
income unit is defined by ABS as “a group of two or
more related persons in the same household assumed to
pool their income and savings and share the benefits
deriving from them equitably; or one person assumed to
have sole command over his or her income, consump-
tion and savings.”28

This income poverty line was calculated by STINMOD,
in order to ascertain the poverty line based upon the
entire Australian population. The 50% of median-income
poverty line expresses the economic situation of those in
poverty relative to those in the middle of the income dis-
tribution. Those who were in income poverty had less
than half the income of those in the middle of the
income distribution of the population. Only 50% of the
median income has been widely used as a poverty line
both in Australia and internationally.35–37

While we assessed how many individuals were in
income poverty, considering an individual’s personal
income is not seen as a true reflection of an individual’s
economic situation. Within a family, it can be assumed
that members pool their economic resources for the
benefit of all members—thus, looking at the wider
income of the whole family will be more accurate.38

Owing to this assumption of the sharing of economic
resources, the income unit’s income will be used rather
than the individual’s income in this analysis (the terms
‘income unit’ and ‘family’ are interchangeable in the
remainder of this paper as they both refer to an income
unit as defined above). Members of the same income
unit were identified within SDAC and the personal
income of all adult members (aged 15 and over) of the
family was tallied to obtain the ‘income unit’ or ‘family’
income.
Differences in the number and composition of fam-

ilies were accommodated for using equivalence scales.39

The OECD-modified equivalence scale40 was utilised in
this study, whereby a value of 1.0 was given to the first
adult member (person aged 15 years and over), a value
of 0.5 to each subsequent adult family member and a
value of 0.3 to each child (person aged under 15 years).
The family’s income was divided by their equivalence
score, thereby equivalising the income and allowing
comparisons between families of different sizes.
If a family is identified as being in income poverty,

then all family members are considered to be income
poverty. This has important implications for identifying
the relationship between retiring early due to ill health
and poverty status—if retiring early due to ill health
reduces the family’s income below the poverty line, then
the entire family is considered to be in income poverty.

Statistical analysis
The 2003 SDAC recorded individual labour-force partici-
pation. For those who stated that they were ‘not in the
labour force’, their main reason for not being in the
labour force was recorded. Response options included:

retired, study or returning to study, own ill health or dis-
ability, childcare availability or children too young or
prefers to look after them, too old, does not need or
want to work, some else’s ill health or disability, other
family considerations, pregnancy, lacks relevant school-
ing, training or experience, do not know and other. In
this study, those who were out of the labour force and
stated that their main reason for this was their own ill
health or disability were considered to be ‘out of the
labour force due to ill health’; and those who selected
all other options were considered to be ‘out of the
labour force due to other reasons’.
Members of the 45-year-old to 64-year-old Australian

population were grouped into one of five groups based
on their labour-force status: employed full-time,
employed part-time, unemployed (not employed but
looking for work), not in the labour force due to ill
health and not in the labour force due to other reasons.
The proportion of the 45-year-old to 64-year-old
Australian population that was in poverty in each group
was estimated.
Logistic regression models were used to compare the

odds of being in poverty for those who were employed
full-time, part-time, unemployed and not in the labour
force for reasons other than ill health. Not in the labour
force due to ill health was used as the reference group
so that the difference in OR of being in poverty between
these individuals and those in other labour force cat-
egories could be determined. The outcomes were
adjusted for age group, sex and education (having at
least a bachelor’s degree, or not).
The analysis was then limited to those not in the labour

force due to ill health. Logistic regression models were
used to compare the odds of being in income poverty for
those in different family types—married with dependants,
married without dependants, single with dependants,
single without dependants. Those who were married
without dependants were used as the reference group.
The outcomes were adjusted for age group, sex and educa-
tion (having at least a bachelor’s degree, or not).
ORs were presented with their 95% CIs and statistical

tests were two-sided with the significance set at the 5%
level. Population estimates were expressed in the nearest
hundred.

RESULTS
Within Health&WealthMOD, there were 2242 indivi-
duals in income poverty; once weighted to represent the
45-year-old to 64-year-old Australian population in 2009,
there were 1.313 million individuals in income poverty—
or 24% of this population.
In 2009, there were 431 300 individuals aged 45–

64 years who were not in the labour force due to ill
health. The majority, 73%, of the individuals who were
not in the labour force due to ill health were in income
poverty. Only the unemployed had a greater proportion
in income poverty—79%. Those employed part-time
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and full-time had the lowest proportion in income
poverty—15% and 4%, respectively. Around half of the
individuals who were out of the labour force for reasons
other than ill health were in income poverty, which is a
lower proportion than the 73% of those who were in out
of the labour force due to ill health who were in income
poverty.
Once adjusted for age, sex and education (table 1),

those who were employed full-time, part-time or were
out of the labour force for reasons other than ill health
were significantly less likely to be in income poverty than
those who were out of the labour force due to their ill
health. The OR of being in income poverty compared
with those not in the labour force due to ill health was
very small for those employed full-time and part-time.
Those employed full time had 0.02 times the odds of
being in income poverty compared with those not in the
labour force due to ill health (95% CI 0.01 to 0.02).
However, those not in the labour force for reasons other
than ill health had 0.43 times the odds of being in
income poverty (or had a 57% chance of being in
income poverty) compared with those in the labour
force due to ill health (95% CI 0.33 to 0.56). The
unemployed were the only group to not have signifi-
cantly different odds of being in income poverty com-
pared with those not in the labour force due to ill
health (OR 1.26, 95% CI 0.73 to 2.16).
When limited to those not in the labour force due to

ill health, a similar proportion of people who were
married without dependants, married with dependants
or single with dependants were in income poverty (62%,

62% or 59%, respectively). However, 90% of those who
were single without dependants were in income poverty.
This was also the second largest group in income
poverty (by family type), behind those who were part of
a married couple without dependants (table 2).
After controlling for age, sex and education, those

who were single had six times the odds of being in
income poverty than those who were married (OR 6.28,
95% CI 3.47 to 11.36). There was no significant differ-
ence in the odds of being in income poverty between
those who were married with dependants, single with
dependants, and those who were married without
dependants (table 2).
When taking family members into account, there were

387 100 individuals who were in income poverty,
throughout the Australian population who had a
member of their income unit aged 45–64 years who was
not in the labour force due to ill health (316, 300 who
themselves are out of the labour force due to ill health,
and an additional 173 300 family members).

DISCUSSION
Poverty is a phenomenon experienced by nearly three
quarters of the Australians aged 46–64 years who are not
in the labour force due to their ill health—316 300
people. The financial impact of illness-related early
retirement is not only borne by the individual—it also
affects their entire family with 173 300 individuals in the
same family as much as someone not in the labour force
due to ill health also being in income poverty. Those

Table 1 OR of being in poverty, adjusted for age, sex and education for the Australian population aged 45–64 years, 2003

Employment status

Weighted

population

Percentage of

population in poverty

OR of being in

poverty 95% CI p Value

Not in the labour force due to

ill health

431300 73 REFERENCE

Employed full-time 2657000 4 0.02 0.01 to 0.02 <0.0001

Employed part-time 961800 15 0.08 0.06 to 0.10 <0.0001

Unemployed 107300 79 1.26 0.73 to 2.16 0.4021

Not in the labour force due to

other reasons

1266600 51 0.43 0.33 to 0.56 <0.0001

Table 2 OR of being in income poverty compared with those married with dependant children*, 45-year-old to 64-year-old

population not in the labour force due to ill health

Family type

Weighted-population

OT in poverty

Weighted

population in

poverty

Pecentage of

population in

poverty OR 95% CI p Value

Married couple only 75700 123500 62 REFERENCE

Married with

dependants

17600 28600 62 1.16 0.52 to 2.61 0.7151

One person 17500 157200 90 6.28 3.47 to 11.36 <0.0001

One parent,

dependants

4600 6600 59 1.80 0.63 to 5.17 0.2722

*OR adjusted for age, sex and education.
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not in the labour force due to ill health who were single
with no children were those most likely to be in income
poverty (90%). This emphasises the importance of
having a partner to share the financial burden of not
being in the labour force due to ill health,41 42 and also
the potential financial reliance that people who are not
in the labour force due to ill health have on their part-
ners. Interestingly, those who were single with depend-
ent children were not significantly more likely to be in
income poverty than those who were married. This may
be because single parents who have poor health and
dependent children up to the age of 8 years have higher
welfare payments (Parenting Payments) and may have
income support from a non-custodian parent. Within
Australia, those who are unable to work because of a
physical, intellectual or psychiatric condition, or those
who are blind, are able to assess a Disability Support
Pension. The rates of welfare payments are stratified by
marital status, with those who are single or a member of
a couple getting different rates or payment.43 44

Other studies linking health and poverty have dis-
cussed how the poor generally have worse health, and
thus improving the health of these populations should
be a goal to create greater equity in health.45 What these
studies do not take into consideration is the specific
impact that health has on labour force participation,
particularly among older workers, which can influence
the poverty status of individuals. That is, the impact of ill
health on labour-force participation (and the associated
loss of income and financial resources) is strongly asso-
ciated with a higher incidence of poverty. While this
study was undertaken using cross-sectional data, it is
known that people not in the labour force due to ill
health presently have higher rates of income poverty.
Before these people left the labour force, it is unlikely
that they would have been in income poverty—this
paper has shown that only 4% and 15% of people
employed full-time and part–time, respectively, were in
income poverty.
The difference in the likelihood of being in poverty

between those who are not in the labour force due to ill
health and those who are so for other reasons suggests
that it is being out of the labour force due to illness and
not just being out of the labour force in general that
increases the individual’s chances of being in poverty.
Those who are not in the labour force for reasons other
than ill health fare better in terms of their poverty status
than those not in the labour force due to illness. This
may be due to the potential for greater choice to be
exercised in whether or not the individual leaves the
labour force before the traditional retirement age
(65 years in Australia), and when this transition occurs
(ie, this individual may decide to leave the labour force
early due to a desire to pursue other interests, rather
than being forced to leave due to an inability to work
any longer due to restrictions imposed by illness). Such
a choice may allow individuals to obtain a level of finan-
cial security that keeps them above the poverty line, for

example, creating an investment portfolio that provides
an income stream during retirement. Many individuals
who retire early due to ill health are not well prepared
financially;46 47 indeed, this is true for many beset by
illness48 and, as such, may not have financial arrange-
ments in place to finance-retirement periods. The onset,
or even long-term experience, of ill health may cause
families to reduce the financial assets they have accumu-
lated that may have provided an income stream49—for
example, the sale of investment properties (and the
associated loss of rental income) to finance medical
expenses associated with chronic illness.
Further to this, the additional economic burden

imposed by illness in terms of medical costs is not cap-
tured by income-poverty lines.50 Those who do not have
chronic-health conditions will not have the additional
medical expenses of those not in the labour force due
to ill health.51 52 The actual disposable income available
to those not in the labour force due to ill health, once
essential medical costs are taken into account, may
reduce these individual’s income even further and place
more families in poverty or push some families further
below the poverty line.
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