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Summary of brief
•

Cognitive ageing and dementia: Cognitive ageing is a spectrum, from healthy
function to mild cognitive impairment (MCI), which entails slight changes in a
person’s memory, decision-making and ability to solve problems; and dementia, which
interferes with day-to-day tasks.

•

Diagnosing dementia: Diagnosing dementia is an imperfect process and many avoid
diagnosis due to a fear of ostracisation or shame if found to have dementia.

•

Prevalence of dementia: The longer one lives the greater the risk of developing
dementia. Dementia prevalence is therefore increasing alongside increasing life
expectancies. On some estimates there are over 400,000 Australians currently living
with dementia and this number is projected to double over the next twenty years.

•

Impacts of dementia: Dementia is the second leading cause of death and the leading
cause of disability for those over 65 in Australia. Impacts extend beyond the individual
– the direct costs alone of dementia were almost $9 billion in Australia in 2016.

•

Cognitive ageing and work: Early retirement can be detrimental to cognitive
function and can increase the risk of dementia. It is in society’s best interests to keep
older people engaged in different activities, including work.

•

Combating dementia: The social burden of dementia can be minimised by curbing
the growth in prevalence and minimising mortality rates and health costs of those
diagnosed. Key strategies include greater public awareness of risk factors, timely
diagnoses, and up-to-date training for health care professionals.

•

Research directions: Identifying more specific risk factors, adapting workplaces for
older workers, finding solutions to the problem of financial decision-making in older
age, and better diagnosis tests, are all areas of future research being explored at CEPAR
and elsewhere.
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Summary of featured CEPAR research
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•

Mild cognitive impairment (MCI) and residential care: MCI is a good predictor
of residential care need four to five years in the future (Box 1).

•

Identifying MCI early: Study of individuals in their 60s showed 8% had MCI,
indicating symptoms may present themselves earlier than expected (Box 2).

•

Undetected dementia: Meta-analysis of studies outside Australia found over 60% of
dementia cases in high income countries were undetected (Box 3).

•

Estimating prevalence: Unique dataset signals that current estimates of dementia in
Australia may be too conservative (Box 4).

•

Risk factors for dementia: A series of studies identify risk factors of dementia such as
obesity and depression, some of which may be gender-specific (Box 5).

•

Reducing the burden on carers: Programs in which occupational therapists work
with home carers to tailor activities for people with dementia can reduce carer distress
(Box 6).

•

Managing finances: Studies indicate a high level of ‘confusion’ in financial decisionmaking among retirees. Default settings for superannuation may mitigate this (Box 7).

•

Dementia awareness: A lack of awareness regarding dementia risk factors and bestpractice treatment is found among general public and occupational therapists that treat
dementia (Box 8).

•

Productive ageing: Research shows that increasing pension age is not detrimental
to health and statistics show a relationship between poor cognitive health and low
volunteering rates among the elderly (Box 9).

•

Research directions: Areas of CEPAR research include better diagnosis techniques,
better driver safety for those cognitively impaired, and understanding the links between
dementia prevalence and location (Box 10).

1. Introduction

So, how do we combat this? How do we lower the
risks or delay the development of dementia, and
design care and treatment interventions that reduce
the personal and economic costs of the disease?

1 On average, ﬂuid intelligence decreases after age 30
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Cognitive decline is feared by many as they approach
old age. Yet the severe cognitive decline associated
with dementia is not a normal part of ageing. In
Australasia, the prevalence of dementia in those aged
60 and over is less than 7% (Alzheimer’s Disease
International, 2015). Nevertheless, the personal
and economic costs associated with dementia
are considerable, and due to Australia’s ageing
population, an increasing number of Australians
require treatment and exit the workforce due to
cognitive impairments.
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This research brief explores the impacts of cognitive
ageing and decline on individuals, as well as on the
wider Australian economy. The brief emphasises how
cognitive impairment is a significant barrier to those
over sixty staying in the workforce and managing
their finances properly. The brief also discusses the
current and proposed future ways to diagnose and
prevent cognitive impairment before it becomes
severe.

2. Normal cognitive ageing

The average trajectories of these two types of
intelligence, however, disguise how cognitive ability
varies across individuals, cohorts and over time. One
study of broad cognitive function – both fluid and
crystallised – in 70-year-olds found a wide variance in
cognitive trajectories (Yaffe et al., 2009). The study
grouped the participants into three categories: those
who maintained their overall function over an eight
year period, those who experienced a slight decline,
and those who suffered a major decline in ability.
2 Most people experience a minor decline in ability during
their 70s

Cognitive capacities can be roughly grouped into two
categories: fluid intelligence and crystallised intelligence
(Cattell, 1963). Fluid intelligence refers to things like
problem-solving and pattern recognition. It can be
thought of as the raw processing power, and speed,
of your brain. This type of cognitive ability usually
decreases with age after peaking in a person’s mid- to
late-twenties (Fig. 1).
Crystallised intelligence, on the other hand, refers to
specific expertise and knowledge that accumulates
over time. This type of knowledge usually does not
decline the way fluid intelligence does. A common
example is a person’s vocabulary, which explains why
our parents are often much better at crosswords than
we are.
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Understanding a person’s cognitive ageing is not as
simple as answering the question of whether they
have dementia or not. Nor is cognitive ageing a
uniformly negative process. There are many cognitive
functions that are maintained, and often continue to
grow, well into a person’s eighties and nineties.
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Those who experienced ‘normal’ cognitive ageing,
i.e., those who experienced no significant decline,
were found to generally be more educated, exercise
more often, have better self-rated health and are less
likely to suffer from health issues such as diabetes and
high blood pressure.
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The identification of mitigating factors like these
(see Box 5) is essential to curbing the number of
older people who transition from experiencing
normal cognitive ageing to developing mild cognitive
impairment (MCI) or dementia.

These differences between countries for the same age
groups are partly due to differing criteria, but can
also be attributed to contrasting rates of heart disease,
education levels and lifestyle choices. For example,
older Australians are broadly healthier than older
Chinese people.

3. Mild cognitive impairment
(MCI)

Cognitive impairment is most often thought of as
a continuum, with healthy cognitive function at
one end, severe dementia at the other, and MCI in
between (see Fig. 3). This does not mean that MCI
is a definite precursor to dementia. Around 40% of
those with MCI develop dementia within 10 years
of diagnosis, and about 40% recover their normal
function (Dementia Australia, 2014a).

When a person’s cognitive function has fallen below
the normal range, but is not yet impeding essential
daily activities, they may be experiencing mild
cognitive impairment (MCI). MCI involves small
declines in a person’s memory, decision-making and
ability to solve problems. These declines are relatively
small, but noticeable to the individual or their family,
and measurable by a professional.
A 2013 study in the US (Plassman et al.) found 20%
of those aged 70 and over had MCI. A similar study
in China found 18.5% of those aged 60 and over had
MCI (Su et al., 2014). In 2009, a study in Australia
by CEPAR Chief Investigator Kaarin Anstey and
colleagues found that 8% of those in their 60’s had
MCI (Box 2). This increased to 37% for those aged
between 70 and 90 (Brodaty et al., 2013).
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In saying this, MCI is still a good predictor of future
deterioration. Without intervention, cognitive
impairment can get worse with age. Regardless
of whether it does or does not deteriorate into
dementia, however, MCI can have a significant
impact on daily life. Even if, by definition, MCI
does not significantly impact a person’s home life, it
is often serious enough to impact on the ability to
work. Anstey et al. (2013) found that those in their
sixties with MCI had an employment rate that was
one-third of the rate of those of the same age who did
not have any impairment.

Box 1 CEPAR Research Spotlight Mild cognitive impairment (MCI) and residential care
A study by CEPAR Chief Investigator Robert
Cumming and his colleagues highlights how MCI
is a strong indicator of a person requiring formal
care years in the future (Gnjidic et al., 2012).
They examined the link between MCI and
entry into residential care. They found that a
diagnosis of MCI was a good predictor of entry
into care about four to five years after assessment.
In a sample of over 1705 men, 12% of those
diagnosed with MCI entered care in an average
of 5 years after follow up. Of those who weren’t
diagnosed with MCI, only 5% entered care.
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Box 2 CEPAR Research Spotlight Identifying MCI early
Most of the research on dementia and MCI is
conducted among adults over 70. To explore the
effects of the early onset of cognitive decline,
CEPAR Chief Investigator Kaarin Anstey and
Associate Investigators Nicholas Cherbuin
and Kerry Sargent Cox, and their colleagues,
chose instead to look at the cognitive function
of a cohort of individuals in their 60s (Anstey
et al., 2013). In doing so, they found that a
significant proportion (8%) were experiencing
MCI, indicating that the disease may be present
in many for a long period of time before being
officially diagnosed.

Despite this instability, the study makes clear
how early cognitive decline symptoms can emerge
and how large an impact they can leave. Those
for whom cognitive status did not revert back to
normal were much less likely to be employed, and
reported difficulty with complex activities of daily
life like reading, shopping, taking medication,
and making phone calls.

Anstey’s study followed 2,500 people from
the ages of 60-64 through to 68-72, assessing
them every four years. The study showed
that impairment may often begin earlier than
expected, but that cognitive function is very
unpredictable at this age. Almost half of the
MCI diagnoses made in the study were unstable,
meaning that in a later period the person was
deemed to have reverted back to normal function.
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4. Dementia
Dementia is an umbrella term that accounts for over
100 different neurological diseases, though in more
than half of cases dementia refers to Alzheimer’s
disease. What links these many diseases, and separates
dementia from MCI, is the way they interfere with
a person’s ability to complete day-to-day tasks.
Dementia can be mild, moderate or severe. Mild
dementia is similar to MCI while severe means
the individual requires regular supervision and has
difficulty with basic functions such as eating and
dressing themselves.
The four most common types of dementia are
Alzheimer’s disease, vascular dementia, Lewy Body
disease, and Frontotemporal dementia (see Fig. 4).

Binswanger’s disease. Vascular dementia is associated
with modifiable lifestyle factors such as high
cholesterol and high blood pressure.
Lewy Body disease is caused by abnormal clumps
of protein called ‘Lewy bodies’ developing in nerve
cells. The disease is characterised by fluctuations in
attention and cognitive ability and has a high comorbidity rate with Parkinson’s disease.
Frontotemporal dementia occurs as a result of
progressive damage to the frontal and/or temporal
lobes of the brain. If the damage occurs to the frontal
lobe, it can affect social behaviour, whereas damage
to the temporal lobe generally impacts a person’s
ability to understand and verbalise language.

5. Diagnosing dementia
4
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disease is by far the most prevalent
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Alzheimer’s disease accounts for approximately twothirds of dementia cases. Alzheimer’s is believed to be
partially genetic, and is characterised by a shrinking
of the outer layer of the brain and by plaque and
tangles that stop nerve cells from communicating
and cause them to die. Signs of the disease include
the loss of the ability to co-ordinate movements
(apraxia), to articulate ideas and comprehend words
(aphasia), and to interpret sensory stimuli (agnosia).
Vascular dementia is related to problems of
circulation of blood to the brain. The two most
common sub-types are Multi-infarct Dementia and

6

Diagnosing dementia is a multi-step process. As a
catchall term for a variety of impairments, there is
no definitive means of assessment. In most cases, a
detailed medical history and a routine physical are
completed, blood and urine samples are taken, and a
neuropsychological assessment is made using a variety
of clinical tools.
Cognitive ability is typically assessed using a range of
standardised tests of memory and thinking abilities.
In addition to psychometric testing, an interview
is often conducted with the person and/or family
members to glean information about the person’s
previous occupational level, education and interests.
Diagnosis is found to be much more accurate if
medical professionals have information about the
person’s cognitive ability and psychology prior to the
onset of symptoms. This allows for a direct measure
of the decline in brain function that has occurred.
Diagnosis is usually based on comparisons to
population norms and only made after repeated
assessments are conducted, though there is never
100% accuracy in diagnoses. One of the most
common tests used in the assessment of dementia is
the Mini-Mental State Examination (MMSE). It is
often used in the initial diagnosis process, as well as
in tracking the progression of the disease, and gives
the patient a score out of 30 that can be compared
to a baseline. The MMSE tests a person’s memory,
attention and language abilities, and involves
questions such as:

What is the year? Season? Date? Day? Month?
Repeat the phrase: ‘No ifs, ands, or buts.’
Spell “WORLD” backwards.
On a piece of paper, please copy this picture:

to seek help from their family or their GP than
those with higher function. Furthermore, those who
were aware of their cognitive decline often delayed
treatment due to a fear of losing their driver’s license
or being ostracised as a result.
CEPAR research found a link between an individual’s
cognitive decline being reported by someone close to
them, and the individual engaging in activities that
support their cognitive health (Hosking et al., 2017).
The finding suggests that utilising early reports
given by spouses, family or friends may benefit the
development of personalised activities that will
minimise cognitive decline.

A barrier to improved diagnosis rates is the fact that
people are often poor judges of their own cognitive
function. This was found in a recent report by
National Seniors (2017), which also reported that
those with lower cognitive function were less likely

Box 3 CEPAR Research Spotlight Undetected dementia
A recent study by CEPAR Chief Investigator
Kaarin Anstey and her colleagues (Lang et al.,
2017) found that over 60% of dementia cases in
high income countries have not been officially
detected.
The researchers completed a meta-analysis of
studies outside Australia, reporting the levels of
undiagnosed dementia. In addition to the overall
high rate of undetected dementia, they found that
rates were higher in China and India compared
to Western nations, and that dementia was more
likely to go undiagnosed among men, those aged
under 70, or people living in the community rather
than in care.
The study also suggests that people in high-risk
groups, such as those of low socio-economic status,
non-native language speakers and those who
live alone, should be actively offered screening
and diagnosis by medical practitioners. Due to
the deteriorating nature of the disease, timely

intervention is key to inhibiting MCI from
developing into dementia, and to mitigating the
extent to which mild dementia becomes severe.
5
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6. Prevalence of dementia
The longer you live the more likely you are to
develop cognitive impairment. CEPAR research
indicates that the rate of dementia doubles every five
years between the ages of 70 and 84 (Box 4; Fig 6).
A combination of this and Australia’s ageing
population has led to an increasing number of
Australians with the disease. According to some
estimates, more than 400,000 Australians are
currently living with dementia (Brown, Hansnata,
and La, 2017 ; Fig. 7) and this is projected to double
over the next twenty years.
6

The prevalence of dementia increases signiﬁcantly with
age, though the trajectory is different depending on
estimation method

The impact of this is clear in the dementia rates of
countries with differing life expectancies. Mexico
has a life expectancy of 77 and less than 1 case of
dementia per 100 people. Japan, on the other hand,
has a life expectancy of 84 years, and more than 2
cases per 100 people. In total, approximately 50
million people are living with the disease worldwide
(ADI, 2017).
While the future of dementia prevalence is uncertain,
there may be some positive changes due to the Flynn
Effect: the observed increase in cognitive ability of
each successive generation (Flynn, 2007), which in
turn may mean lower cognitive decline at each age
than was the case in the past.
Box 4 CEPAR Research Spotlight
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Accurate projections of dementia rates are crucial. Small
deviations can have a huge impact when estimating
future costs. But due to a lack of national data on
dementia, most official Australian estimates, such as
those by the Australian Institute of Health and Welfare
(AIHW), are approximated based on European data
collected decades ago.
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This trend is replicated around the world. In most
countries, low fertility rates and high life expectancy
are causing the share of older people in the
population to increase, resulting in greater numbers
of dementia patients and higher rates as a proportion
of the total population.
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Projected number of Australians with dementia is
expected to increased signiﬁcantly by 2050
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Since European data is unlikely to accurately represent
Australian society, Chief Investigator Kaarin Anstey,
Associate Investigators Richard Burns and Kim Kiely,
and their colleagues took an innovative approach to
estimating dementia prevalence in Australia (Anstey et
al., 2010). They combined data from a series of national
surveys that collected Mini-Mental State Examination
(MMSE) scores (Fig. 6).
These new estimates indicate that the often circulated
rates of cognitive impairment in Australia may be too
conservative. The MMSE scores potentially suggest that
more people aged 65-84 are suffering from dementia
than previously thought. Also, contrary to other data,
the rates among women and men were equivalent.
The results did confirm, however, the often-found
correlation between high rates of dementia and low
education.
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Former CEPAR PhD student Kimberly AshbyMitchell, Kaarin Anstey and CEPAR Associate
Investigator Carol Jagger have also examined the
prevalence, and consequences, of dementia in Latin
American and Caribbean countries. Their research
found that age, female sex and low education were all
predictors of higher impairment, suggesting that the
patterns observed in high-income countries are also
present in low- and middle-income nations.

Box 5 CEPAR Research Spotlight Risk factors for dementia
In 2017, Former CEPAR PhD student Kimberly AshbyMitchell, CEPAR Chief Investigator Kaarin Anstey,
Associate Investigator Richard Burns, and their colleagues
(Ashby-Mitchell et al., 2017) estimated that about half of
dementia cases can be attributed to seven key modifiable
lifestyle factors – depression, midlife hypertension,
diabetes, low educational attainment, smoking, physical
inactivity, and midlife obesity. In addition, they predicted
how decreases in the prevalence of these risk factors could
translate into decreases in the prevalence of dementia.
They highlight that a 10% decrease in all of these factors
per decade would decrease the prevalence of dementia by
over 10% come 2050.
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In another study (Anstey et al., 2015), Anstey, along
with CEPAR Research Fellow Diane Hosking, and their
colleagues, provides an overview of 25 different risk factors
for dementia, summarising the evidence for each factor’s
connection to dementia risk. In addition to the seven key
factors mentioned above, the study focuses particularly
on diet-based risk reduction. Regular consumption of
oily fish and a Mediterranean diet – high consumption of
olive oil, nuts, legumes, seafood and vegetables, and low
consumption of red meat and processed sugar – are both
found to be protective against cognitive decline. That
being said, a separate CEPAR-affiliated study conducted
by Anstey and Associate Investigator Nicolas Cherbuin
in 2012 found that a Mediterranean diet did not protect
against cognitive decline in healthy adults.
CEPAR researchers have conducted many other factorspecific studies as well, shedding light on the nuances
of each factor’s influence on cognitive function. In a
2017 study with colleagues, Cherbuin and Anstey found
that higher Body Mass Index (BMI) in middle age is
associated with increased cortical thinning, which places
individuals at higher risk of developing Alzheimer’s disease.
Meanwhile, Cherbuin and his colleagues reviewed the
literature regarding meditation and the practice’s effect
on cognition (Kurth, Cherbuin and Luders, 2017). The

authors point out that, while preliminary, the evidence
suggests meditation is associated with less age-related
cognitive decline.
CEPAR researchers are also exploring the links between
risk factors and cognitive development in midlife, a critical
time for addressing lifestyle issues prior to the potential
onset of cognitive decline. Anstey and Cherbuin, along
with Associate Investigators Kerry Sargent-Cox and Peter
Butterworth and their colleague Ellen Garde, followed
individuals over an eight-year period in their forties and
found a link between cardiovascular risk factors and a
slowing in cognitive speed (Anstey et al., 2014).
Anstey and her colleagues also found that a genderspecific approach may be necessary in devising optimal
interventions to mitigate dementia risks (McDermott et
al., 2016). For example, responses that target depression
among men and increase social activity of women appear
to be more effective than the reverse. Another study by
Cherbuin, Anstey and their colleagues, also found that
high blood pressure was correlated with better cognition
in men, while the opposite was true for women (Cherbuin
et al., 2014). McDermott et al. (2016) conclude that
as dementia research develops, tailored advice for each
gender will be considered best practice for health care
professionals.
Table 2

Factors that predict resilience to
dementia
Living with someone
Being married
Lower pulse pressure

Female only

Higher peak expiratory ﬂow
Faster walking time
Faster turning time
Volunteering more often

Male only

Less depressive symptoms
Younger age
Higher education

Both genders
Stronger grip
More cognitive activity

Source: Adapted from McDermott et al. (2016)

Regardless of the many studies and their individual
findings, Anstey et al. (2015) state that, on the whole,
existing evidence supports blanket public health
recommendations for increasing education and cognitive
activity, regular socialising, reducing cardiovascular
risk, treating depression, and adopting healthy diet and
exercise habits.
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7. Impacts of dementia
Dementia has a considerable impact on a person’s
life. Those diagnosed often have to give up their
careers, confront changes in their personality, forget
cherished memories, and lose the ability to enjoy
their favourite activities. Dementia also has a high
mortality rate. It was the second leading cause of
death in Australia in 2014, accounting for 10% of
female deaths and 5% of male deaths between 2012
and 2014 (AIHW, 2017). The risk of death increases
significantly with age, causing up to 15% of deaths in
those older than 90.
9

Dementia mortality rate is higher for women than men
and increases steeply with age after 70
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Dementia is also the single largest cause of disability
in Australia for people aged 65 and above (AIHW,
2012). The Lancet’s (2016) Global Burden of Disease
Study estimates the impact of diseases in regard to
disability-adjusted life years (DALYs) – the number
of healthy years a person loses due to a disease either
through premature death or disability. The study
estimates that dementia accounts for 9.5% of all
neurological-related DALYs worldwide, but that
this proportion is significantly greater in developed
nations such as Australia. The World Health
Organisation (2004) point out that dementia is not
in the top 20 leading causes of DALYs around the
world, but is in the top 4 for high-income countries.
The impacts of dementia also go far beyond
individual health. There are direct, indirect and
intangible costs of dementia for wider society. Direct
costs refer to money spent on treatment and care
for those with the disease. The estimated direct
cost in Australia was almost $9 billion dollars in
2016. Managing this financial impact has proven
difficult for the Government in recent times. This is
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exemplified in the Aged Care Financing Instrument
(ACFI), which is a tool for appraising the needs and
funding requirements for aged care residents where
dementia cases tend to be more severe (Fig. 10) and
increase over time (Fig. 11).
The instrument was intended to categorise cases
into clear ‘types’ with different funding, and to
redistribute funds to individuals requiring higher
levels of care (Chomik and MacLennan 2013,
Rosewarne et al., 2017).
Under the guidelines of the ACFI, individuals with
dementia, on average, required a higher degree of
support with daily activities and their behaviour,
leading them to receive significantly more funding
than those who do not have dementia. In 2009,
87% of those with dementia were classified as
requiring ‘high level’ care, while 68% of other
residents were in this category. This translated to an
average annual government subsidy for those with
dementia of $38,100, as opposed to an average of
$31,600 for those without the disease (AIHW, 2011).
Furthermore, the length of stay in residential care for
those with dementia is higher than for those without
it, increasing costs further.
In 2014, the large costs involved in funding the care
of those with dementia led the Government to cut
the Dementia and Severe Behaviours Supplement,
which was an additional $16 for aged care facilities,
per day, per resident with dementia or related issues.
Many dementia groups, such as Dementia Australia,
expressed disappointment at the reduction, and
continue to express a need for specialist dementia
services and funding (Dementia Australia, 2014b).
The fact that dementia is this financially burdensome,
for the government or for budget-restricted carers,
is a clear motivation for reducing prevalence and
encouraging timely diagnosis.
There are also significant indirect costs of dementia
on Australia’s economy. For example, dementia
patients, and those who care for them, often
withdraw from the workforce (see section 8). There
are also significant foregone earnings for carers. The
estimates regarding this for Australia are limited,
but a 2001 study by Langa et al. found that care
hours required for someone with moderate dementia
was 17 per week on average, while severe cases
involved hours that were similar to full time jobs.
It is estimated the cost of foregone work hours
due to dementia was $5.5 billion in 2016 (Brown,
Hansnata, and La, 2017).
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Dementia patients in residential care have more severe
dementia on average than those living in the community
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In the community (male)
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Moderate
21%
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Moderate 62%

In care accomodation (female)
Severe 31%

Cognitive decline also causes intangible distress,
grief and exhaustion for carers and others close
to individuals who are experiencing it. The
UK’s Alzheimer’s Society interviewed a group of
individuals under 30 who had parents suffering from
dementia, and found that it had a considerable effect
on the child’s personal education, career, relationships
and mental health (Hall and Sikes, 2016).
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Source: Adapted from AIHW (2014)

Hospitalisation 66%

Care 65%

Source: Adapted from Brown, Hansnata, and La (2017)

Box 6 CEPAR Research Spotlight Reducing the burden on carers
Reducing the impact of dementia on home carers
and aged care facilities is area of future research.
For the government, and, therefore, the average
tax-payer, it is economically favourable for those
with dementia to remain at home for as long
as possible. It is often also what individuals
themselves want. However, delaying or stopping
those with dementia from transitioning into care
shifts responsibility onto home carers.
Former CEPAR PhD student Claire O’Connor,
Associate Investigator Lindy Clemson, and their
colleagues (O’Connor et al., 2014; O’Connor et
al., 2017), have researched one potential solution
to this issue: the Tailored Activity Program (TAP).

TAP involves an occupational therapist working
with an individual with dementia and their
carer to tailor their daily activities to meet the
individual’s capacities and interests. An American
pilot found that the TAP increased the function
of people with dementia and reduced caregiver
distress, which has been identified as a significant
factor in transitioning people with dementia into
facility care (de Vugt et al., 2005). O’Connor and
her colleagues replicated benefits from TAP for
individuals with frontotemporal dementia, and
their carers, in Australia. The results of this pilot
are preliminary, as the sample size was only 20 and
larger studies will be needed to further test the
cost-effectiveness of such programs.
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Box 7 CEPAR Research Spotlight Managing ﬁnances

CEPAR Chief Investigator Hazel Bateman, Associate
Investigators Fedor Iskhakov, Jordan Louviere and Susan
Thorp, and their colleagues explored the ways in which
individuals make these financial decisions (Agnew et
al., 2016). They found that decision-makers are highly
susceptible to first impressions, and fall into the trap
of confirmation bias – taking the advice of those who
express the same views as them – irrespective of the
quality of the advice. They also found that the less
financially expert were more likely to follow bad advice.
Another CEPAR-affiliated study (Bateman et al., 2014)
found that individuals with low numeracy and financial
literacy skills were less sensitive to both investment
risk presentation and the underlying risk level and
less likely to benefit from asset diversification of their
superannuation accounts.
Whether older people are more susceptible to poor
financial decision-making than the general population
is unclear. Agnew, Bateman and Thorp (2012) asked
over 1,000 individuals three questions that tested their
financial literacy. Those over 65 on average outperformed
all younger cohorts, with a general increase in results with
age.
On the other hand, CEPAR Chief Investigator
Michael Keane and Susan Thorp (2015) point out
that the decrease in fluid intelligence with age is often
accompanied by a decrease in financial ability, and a
higher likelihood of being confused by the options
available and their payoffs when faced with a new
situation.
What is clear, however, is that those with cognitive
impairment are more susceptible to poor financial
decision-making. Keane, CEPAR Research Fellow
Timothy Neal, and their colleagues, studied consumer
Prescription Drug Insurance Plan choices in the United
States (Keane, Ketcham, Kuminoff and Neal, 2017).
They discovered that the vast majority of consumers
make ‘confused’ choices, placing too much weight on the
upfront premiums of insurance plans and not rationally
calculating how much they can expect to pay over time.
Individuals who suffered from Alzheimer’s disease or
depressions were even more likely to be ‘confused’.
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Figure 13 shows the proportion of decision-makers at
different ages that chose a Prescription Drug Plan that
was not the best option available to them. The likelihood
of this increases with age and clearly increases if one has
depression, dementia or both.
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Proportion that did not make optimal
insurance choice

Making the right financial decisions is difficult at any age.
Investment, insurance and health care choices all require
significant time, attention to detail and financial literacy.
To make a truly informed decision means knowing what
options are available, and what each option entails.

Dementia and depression are correlated with
poor ﬁnancial decision-making
85%

Both
conditions
80%

Dementia
Depression

Neither
condition

75%

70%
66

76

86

96

Age

Source: Keane, Ketcham, Kuminoff and Neal (2017)

These findings suggest that there may be benefit in
restricting individuals’ decisions to some degree, as it
may minimise sub-optimal choices. Keane and Thorp
do, however, emphasise that such restrictions may
have unintended negative consequences. Australia’s
superannuation system is an example of a positive
‘restriction’ since it includes mandatory participation
and a minimum contribution. But, as Bateman (2016)
highlights in a comprehensive overview of Australia’s
retirement income system, retirement savers must still
make many complex decisions over their lifetime, such
as the super fund they use, their investment option,
their level of voluntary contribution, the form of the
drawdown, and the financial advice they seek.
In another project a team that included Bateman, Thorp,
and Associate Investigators Loretti I. Dobrescu and Ben
Newell, found that the default settings of superannuation
plans are sticky and therefore have a large influence on
the decisions made by savers, leading to both optimal and
sub-optimal outcomes. This suggests that defaults may
be a good alternative to address poor decision-making,
provided the default is well designed (Dobrescu et al.,
2016). On the whole, the need to allow individuals
their financial freedom, while also mitigating their often
‘confused’ decision-making, is something that has yet to
be reconciled in the literature and in policy.

Box 8 CEPAR Research Spotlight Dementia awareness
Multiple CEPAR research projects have identified
that a lack of information about, and an awareness of,
dementia are primary barriers to reducing the impact
of the disease. Former CEPAR PhD student Sarang
Kim, CEPAR Chief Investigator Kaarin Anstey, and
Associate Investigator Kerry Sargent-Cox, interviewed a
group of people who did not have dementia about their
understanding of the disease and its risk factors (Kim,
Sargent-Cox and Anstey, 2015). Many participants
showed significant misunderstanding – some did not
know what dementia was, some did not know that it
was not the same as normal cognitive ageing, and many
did not know that there were different types of dementia
with different causes. For example, one interviewee said:
“...I think (dementia) is a natural process of ageing
for a lot of people and it isn’t necessarily linked to a
particular malfunction.”
In another 2015 study, CEPAR Research Fellow
Diane Hosking, along with Sargent-Cox and Anstey,
surveyed 900 individuals from age 20 to 89 about
their perceptions regarding cognitive health. While
some detrimental factors such as alcohol consumption
were noted by many of those surveyed, many factors
connected to cognitive health, such as blood pressure,
were unknown to over 95% of the sample (Hosking,
Sargent-Cox and Anstey, 2015).
Additionally, the study found that while the majority
of individuals knew activities like crosswords and
physical exercise were good for cognitive health, very few
expressed an intention to engage more in these activities.
Figure 14 shows the disparity between beliefs and
intentions in the survey. Those over 65, and most at risk
of cognitive decline, had no greater intention to invest
in their cognitive health than younger groups.

In another CEPAR-affiliated study, Associate
Investigator Lindy Clemson and her colleagues
discovered a lack of knowledge among occupational
therapists that treat dementia (Jarvis, Clemson and
Mackenzie, 2016). The majority of occupational
therapists surveyed in the study did not prescribe any
of the many assistive devices that are available to help
dementia patients with day-to-day living.
This is despite the research, including that by CEPAR
Chief Investigator Robert Cumming, Anstey, and
colleagues (Laver et al. 2017), that finds that modifying
patient environments and developing problem solving
strategies to optimise daily living were among the most
effective actions that occupational therapists can take.
The most commonly prescribed devices by occupational
therapists surveyed were those that were freely available
and had been widely used for some time (Fig. 15). There
was little indication of innovative problem solving or
case-specific ideas. Additionally, therapists in hospital
settings lagged behind those in community settings in
terms of the frequency of evaluating patient needs. Time
and resource constraints were concluded to be the most
important factors in the uptake of forward-thinking and
effective dementia treatment solutions.
Clinical audits suggest that research is not reaching
care facilities and hospitals either (Laver et al., 2017).
Most professionals in these facilities were found to have
insufficient training, and few residents with dementia
had advanced care plans.
15

Less than half of occupational therapists prescribe
useful assistive devices for dementia patients.

60%
Percentage of OT's that
prescribed device

40%
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20%
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Infra-red movement sensors
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Sudoku

Source: Adapted from Hosking, Sargent-Cox and
Anstey (2015)

Source: Adapted from Jarvis, Clemson and Mackenzie
(2016)
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8. Cognitive ageing & work
Since fluid intelligence and the speed with which
new tasks can be learned drops with age, even regular
cognitive ageing can affect job prospects. This
can be a challenge when searching for a new job,
transitioning roles late in life, or adapting to new
technologies.
But increasing crystallised intelligence can offset the
decrease in fluid intelligence, allowing older workers
to continue to perform well. Technology can also
compensate reductions in processing ability or recall.
In the language of economics, productivity is affected
by the effort exerted (akin to fluid intelligence), and
the human capital built up through training and
experience (equivalent to crystallised intelligence), and
the physical capital at their disposal (e.g., IT). Policy
should therefore encourage investment in lifelong
human capital and adaptive technologies, rather than
simply short-term effort.

Empirical studies find no decrease in a worker’s
productivity at later ages (Koettl and Fengler, 2015;
Gobel and Zwick, 2013; Malmberg et al., 2008;
Borsch-Supan and Weiss, 2016). Indeed, at the level
of the firm, tasks can be allocated between senior and
junior workers to reflect their comparative advantage
in fluid or crystallised intelligence.
Work and cognition can also be mutually reinforcing:
Rohwedder and Willis (2010) compared the average
cognitive ability and retirement ages across countries
and found that retirement has a negative impact on
cognitive ability of those in their early 60’s (see also
CEPAR research below in Box 9 that has shown
increasing the pension age is not detrimental to life
expectancy).

Box 9 CEPAR Research Spotlight Productive ageing
CEPAR Chief Investigator John Piggott, with
Associate Investigators Erik Hernaes and Simen
Markussen, examined a unique Norwegian dataset
and found that increasing the pension eligibility
age had no negative effect on individuals’ health,
as measured by mortality (Hernaes et al 2013).
Importantly, their methodology overcame selection
effects which confound analyses where only healthy
workers remaining in the labour force are observed.
Unpaid work is also relevant. For example, CEPAR
Chief Investigator Kaarin Anstey and Research
Fellow Diane Hosking (2016) examined the link
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between cognitive function and volunteering in
Australia and found a significant relationship
between cognitive impairment and reduced
volunteering hours. Cognitive impairment was
associated with undertaking about 1 hour less
volunteering per week, which, combined with
their estimates of impairment rates, translated to a
national loss of over $300 million per year.

9. Combating dementia
There are two components to reducing the social
burden of cognitive decline. The first is the reduction
of dementia prevalence. The second is minimising the
mortality rates, health impacts and societal costs of
those who are already diagnosed.
Reducing incidence rates will dramatically decrease
the costs of dementia in Australia. A hypothetical
reduction of 5% in the annual incidence rate of
dementia for those older than 65 would translate
into a drop of 13% in the number of Australians
with dementia in twenty years. Such an intervention
would save the Australian economy almost $80
billion dollars by 2056 (Fig. 16).

As also noted by Dementia Australia (2017a, 2017b),
a multi-pronged approach is necessary. Greater
public awareness about the disease as well as timely
diagnosis and intervention are key parts of the
strategy required. On top of this, better, more up-todate, training is needed for health care professionals,
as well as better ongoing treatment, rather than just
treatment at the diagnosis stage. Much of the CEPAR
research presented here points to enduring deficits in
the field.

As dementia is related to a combination of modifiable
and non-modifiable factors, many cases could be
prevented through individual lifestyle changes and
cultural shifts in regard to exercise and diet.
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The projected total direct costs of dementia with 5%
reduction in incidence ($AUD in 2016 dollars)
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In regard to minimising the cost of treating dementia
once it has been diagnosed, a 10% reduction in
hospital costs related to dementia would lead to over
$23 billion dollars in savings over the next 20 years
(Brown, Hansnata, and La, 2017). These reductions
in hospital costs could be realised through better
strategies for managing dementia patients, such as
occupational therapy or simple home exercises that
reduce the severity or onset of cognitive deterioration.
Similarly, more effective hospital treatment could
reduce the length of visits and related expenditure
(e.g., see Box 8 on responses in hospital settings).
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10. Research directions
Dementia Australia (2018) also highlights that
increasing research funding is necessary in the fight
against dementia. Research provides evidence-based
policy advice and clinical practice guidelines. Box 10
outlines areas of interest related to cognitive decline
that are currently being researched at CEPAR in
addition to those already mentioned. Some research
highlighted earlier, such as identifying cognitive
decline risk factors, cognition and decision-making,
and adapting workplaces for older workers, will
continue to be areas of focus. For example, an
evolving area at CEPAR (led by CI’s Michael Keane,
Kaarin Anstey, Hazel Bateman, Sharon Parker) will
be to incorporate insights from the psychology of
ageing and behavioural finance into economic models
and workplace design solutions.

While further analyses are vital in the fight against
dementia, it must be noted that research on its
own only goes so far. As pointed out in Anstey et
al. (2015), research findings need to be rigorously
tested, translated for non-academics, and evaluated in
commercial settings if they are to have any influence
on dementia care and reducing the disease’s burden in
Australia.
A series of expert workshops conducted by the
OECD in 2015 and 2016 declared the main goal of
clinical research into dementia to be the development
of therapies that will curb the disease’s progression.
But they noted that there also must be much more
done to ensure patients are receiving these up-to-date
therapies (e.g., see Box 8).

Box 10 CEPAR Research Spotlight Research directions
Risk Assessment
Chief Investigator Kaarin Anstey, Associate
Investigator Nicholas Cherbuin and CEPAR
research student Pushpani Herath (2013) have
developed an online Alzheimer’s disease Risk Index
that the public can use to measure their exposure
to the disease’s risk factors. Since 2013, Anstey and
her colleagues have continued to refine the index,
testing different versions to improve efficiency and
reliability (Kim, Cherbuin and Anstey, 2016). The
fact that this resource is online enables individuals
to assess their own risk factors and get advice.
In addition, former CEPAR PhD student
Jacqueline Wesson and CEPAR Associate
Investigator Lindy Clemson have been examining
the validity of instruments used to measure
functional cognition, which is associated with the
ability to perform everyday activities. Wesson et al.
(2016) presents a systematic review of 21 different
instruments and finds most to be lacking in
validity and reliability. Wesson et al. (2017), on the
other hand, focuses on one instrument, the Large
Allen’s Cognitive Level Screen-5. The authors
find that this instrument adequately differentiates
those suffering from dementia from those with
normal function and those with MCI, but does
not differentiate those with MCI from those with
normal function.
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Driving
Kaarin Anstey and her colleagues have begun
preliminary research into the effect of cognitive
decline on driving ability. They have found that
while driving ability appears to decrease with age
(Anstey and Wood, 2011), this does not appear
to be worse for those with MCI or mild dementia
(Anstey et al., 2017). Those with moderate to
severe dementia, however, are generally considered
to be unfit to drive.
Anstey highlights that there needs to be much
more research into interventions to improve driver
safety with age. Currently, she points out, the focus
is on cessation, despite this often being a source of
depression and increased isolation, factors that may
advance cognitive decline.
Geographical hotspots
Anstey, Cherbuin and their colleagues have also
begun to explore whether dementia clusters
geographically, and the relationship this has to
socio-economic factors. In Bagheri et al. (2017)
they identify areas in the city of Adelaide that have
high rates of dementia, and high rates of activities
that put individuals at high risk of developing the
disease. Studies such as this will aid policy makers
in deciding where to target prevention strategies.
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