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Abstract

Background: With the dramatically increasing contribution of Alzheimer’s Disease and other forms of dementia to
the global burden of disease, countries are being urged to address this as a public health priority. This study
investigated whether Australian adults recognise this as an important health issue, and hold beliefs and knowledge
that are consistent with recommendations concerning dementia risk reduction. This research was undertaken to
guide national brain health awareness and education strategies.

Methods: A cross-sectional telephone survey was undertaken of 1,003 Australians aged 20–75 years. This measured
the importance placed on dementia, beliefs and confidence related to risk reduction, knowledge of risk reduction
methods, and the perceived age-relevance of these. In analysis the data were stratified by sex, age, educational
attainment, household income, language preference and previous exposure to dementia. Multivariable logistic
regression was undertaken to identify variables independently associated with beliefs and knowledge.

Results: People aged 60 years and over identified dementia as very important (17.2%) more often than those aged
40–59 years (5.1%) or 20–39 years (2.1%). While 41.5% of respondents believed the risk of dementia could be
reduced, 26.9% were very confident that they could achieve this. Mental activity (57.1%) was identified as beneficial
much more often than physical activity (31.3%), healthy eating (23.3%) and other cardiovascular health behaviours.
Women, people of English-speaking origin, and those having contact with a person with dementia, showed better
knowledge of several health behaviours.

Conclusions: Growing attention is being given to population risk reduction to combat the dramatic increase in the
burden of disease due to dementia. In Australia many people do not yet hold beliefs and knowledge that support
this, which highlights the need for concerted awareness raising that dementia is not an inevitable aspect of ageing,
and for education about the role of vascular health in dementia risk reduction.
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Background
Alzheimer’s disease and other forms of dementia are
among the most rapidly increasing threats to public health
globally. In 2012 the Global Burden of Disease Project re-
ported that over the two decades from 1990 until 2010 the
total disability adjusted life years due to Alzheimer’s dis-
ease and other forms of dementia had risen by 99.3% [1],
an increase of 53.3% per 100,000 persons. Over this period
the age standardised death rate due to these conditions
was estimated to have risen by 95.4% [2]. Such dramatic
rises have been driven by population aging and the
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epidemiological transition that is underway in many low
and middle income countries [3].
Countries in Western Europe, North America and the

developed region of the Western Pacific have been iden-
tified as having the highest prevalence of dementia [4].
In Australia, dementia was ranked as the third leading
cause of death in 2010 and the fourth highest contributor
to the total burden of disease in 2011 [5]. It is projected
that the number Australians with some form of dementia
will triple by the year 2050 [5]. Similar projections have
been made for the United States [6], the United Kingdom
[7] and nations across Europe [8].
As a result of the marked increase in the burden of

disease due to dementia the World Health Organisation
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has called for nations to place this issue on their public
health agendas. Raising awareness and reducing stigma,
improving dementia care and services, and providing
support for caregivers are important areas of action [9].
There is also growing support for a proactive approach,
to reduce the incidence and delay the onset of dementia
through health promotion efforts directed at whole pop-
ulations [10-12].
Current evidence concerning the aetiology of Alzhei-

mer’s disease and dementia indicates that, apart from age
and genetic characteristics, there are potentially modifi-
able biomedical, behavioural, psychological and social fac-
tors associated with disease risk. Biomedical factors that
are consistently recognised are diabetes, hypertension,
hyperlipidaemia and obesity [13,14]. Smoking, physical ac-
tivity, dietary intake and levels of alcohol consumption are
behaviours that are related to dementia risk [15,16]. Psy-
chological and social factors that have been reported to be
associated with age-related cognitive decline are depres-
sion, cognitive activity and social contact [17,18]. Recent
epidemiological studies which have reported a decline in
the prevalence of dementia among the elderly, compared
with earlier cohorts, suggest that reductions in risk factors
at the population level and improvements in standards of
living and health care can lower the burden of disease due
to this condition [19,20].
Determining the relative contribution of the risk fac-

tors to different forms of dementia is a research priority
and the role of some factors (e.g., alcohol intake), and their
interaction with genetic characteristics, is still being ex-
plored [21]. Notwithstanding this, the global increases in
the Alzheimer’s Disease and dementia, and the observed
associations with modifiable factors has prompted re-
searchers and advocates to recommend that population
level risk reduction strategies be instigated by government
and non-government agencies [22]. A growing number of
organisations are heeding this call, demonstrated by initia-
tives such as the Healthy Brain Initiative in the US [23],
the Your Brain Matters campaign in Australia [24], the
National Memory Programme in Finland [25] and the For-
get Me Not education program in Ireland [26]. This arena
of activity has brought with it a need for new evidence,
about the prevailing knowledge, beliefs and behaviours
concerning dementia and the potential to maintain cogni-
tive health among different population segments [27].
Studies of public knowledge and beliefs towards Alzhei-

mer’s disease and other forms of dementia have focused
predominantly upon perceived severity and personal sus-
ceptibility to these diseases, and understanding of symp-
toms and treatment [28-32]. A review of research about
public perceptions of cognitive health in the US found
that 3 of 10 studies examined beliefs about lifestyle and
brain health, or the potential to reduce the risk of demen-
tia [33]. Of these, the Brain Health Poll undertaken by the
American Society on Ageing and Metlife Foundation
[34] was the most extensive, investigating beliefs about
whether brain health could be improved and the actions
that were believed to beneficial for this purpose. A more
recent national survey in Australia [35] investigated simi-
lar questions, with a focus upon dementia risk reduction
rather than brain health improvement. Other studies
have been undertaken with selected population groups
(e.g., older people, carers), used convenience samples,
and measured knowledge of a narrower range of risk
factors [36-39].
With leading authorities advocating for a public health

approach towards dementia there is a need to monitor
the extent to which populations have also adopted this
perspective. Up-to-date data is required about public
knowledge and beliefs, including the importance placed on
dementia, the potential for risk reduction, the perceived
age-groups for whom this is relevant, the behaviours that
should be undertaken, and confidence that these will
produce beneficial outcomes. This purpose of the study re-
ported here was to investigate these factors among a cross-
section of Australian adults, to determine the prevalence of
risk reduction knowledge and beliefs and differences be-
tween socio-demographic groups. The longer term object-
ive of this research was to inform the design and targeting
of national brain health initiatives.
Methods
Study population and sampling
An Australia-wide sample of persons aged 20–75 years
was recruited. Participants were required to speak English
and not be affected by a mental impairment that reduced
their ability to answer the survey questions.
Sampling was undertaken using random digit dialling,

by a social research organisation with extensive experience
in epidemiological and population studies. Because of the
growing number of persons who use a cell phone in pref-
erence to a land line, a dual sampling frame was developed
that comprised 70% landline numbers and 30% cell phone
numbers. In order to improve representativeness, when
households were contacted a request was made to speak
with the individual who had the next birthday.
Ethical approval for the conduct of the study was given

by the Monash University Human Research Ethics Com-
mittee (approval no. CF12/2427-2012001309).
Procedures
Surveys were conducted by trained interviewers over three
weeks, from August to September 2012. In order to deter-
mine eligibility and complete recruitment, up to six calls
were made to establish contact and a further four to
achieve completed interviews. The length of surveys was
approximately 10 minutes.



Table 1 Characteristics of survey respondents

Characteristics Unweighted Weighted

Mean age (SD) 47.6 (18.44) 46.2 (18.27)

Age groups

20-39 yrs 299 (30.1%) 382 (38.3%)

40-59 yrs 397 (39.9%) 352 (35.3%)

60+ year 298 (30.0%) 263 (26.4%)

Sex

Men 429 (42.9%) 491 (49.1%)

Women 571 (57.1%) 509 (50.9%)

Education level*

Completed up to year 10 214 (21.6%) 202 (20.6%)

Completed year 12/TAFE 373 (37.7%) 369 (37.5%)

Completed University 402 (40.2%) 413 (42%)

Work status

Full time/Part time work 643 (64.6%) 645 (64.9%)

Not working 352 (35.4%) 349 (35.1%)

Income groups

Up to $39,999 245 (29.6%) 265 (31.8%)

$40,000 to $99,999 334 (40.4%) 319 (38.4%)

$100,000 or more 248 (30.0%) 248 (29.8%)

Language

English 850 (85.3%) 839 (84.3%)

Other 146 (14.7%) 156 (15.7%)

Contact with dementia

Yes 730 (73%) 713 (71.3%)

No 270 (27%) 287 (28.7%)

*14 people did not respond, so total percent is less than 100.
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Measures
To investigate knowledge and beliefs related to demen-
tia, straightforward questions with good face and con-
tent validity were used, several of which have been used
in previous population studies. In order to measure the
personal importance that respondents placed upon demen-
tia as a health issue, the questions used in the US Brain
Health Poll [34] were adopted. These were two open-
ended questions which asked respondents to nominate the
first and second health issues that it is most important for
them to have information about.
Several questions, which had been used in previous sur-

veys commissioned by Alzheimer’s Australia [40], were
asked to determine whether respondents believed that the
risk of developing dementia could be reduced, and their
knowledge of the behaviours that are beneficial for risk re-
duction. The first of these measures required individuals
to respond, using a 5-point Likert scale, to the question:
“Thinking now about dementia, which has many causes
including Alzheimer’s disease, please tell me if you person-
ally agree or disagree that it is possible to reduce the risk
of a person developing dementia”. Following this an
open-ended question was asked: “As far as you are
aware, what do you think a person can do to help reduce
the risk of developing Alzheimer’s disease or another
form of dementia?”. Up to five responses were elicited
by means of prompting.
To determine when respondents believed it is benefi-

cial to commence action to reduce dementia, they were
asked: “At what age do you think people should start to
take action to reduce their risk of Alzheimer’s disease or
another form of dementia?” A list of age ranges (<18 years,
18–29 years etc.) were provided to choose from. In order
to measure their personal confidence that they can take
action to reduce their own risk of dementia respondents
were asked: “How would you rate your confidence that
you can take action now that will reduce your risk of
Alzheimer’s disease or another form of dementia?” A four-
point rating scale was given, ranging from very confident,
to not confident at all.
The demographic information collected included gen-

der, age, education level, household income and language
spoken at home. Respondents were also asked if they had
ever had personal contact with a person with dementia.

Statistical analysis
The sample was weighted to the age and gender distri-
bution of the Australian population. In bivariate analysis,
the Chi-squared statistic was used to compare dementia
beliefs and knowledge between different strata of respon-
dents. The independent variables in these analyses were:
gender; age group (20–39 years, 40–59 years, 60–75
years); educational attainment (up to year 10, high school
or technical college, University); yearly household income
(less than $40,000, $40,000-$99,000, $100,000 and over);
language spoken at home (English, other), and; prior con-
tact with a person with dementia (yes, no). Backwards
step-wise logistic regression modelling was undertaken,
including those variables where bivariate relationships
were observed, to identify those independently associ-
ated with dementia beliefs and knowledge. A maximum
P-value of 0.1 was adopted to determine retention of
variables at each step of modelling. Analyses were car-
ried out using SPSS V19.0.

Results
Respondent characteristics
In total 1,003 interviews were carried out with a cooper-
ation rate, among eligible persons contacted, of 58%. The
characteristics of the respondents are shown in Table 1.
The mean age was 47.6 years (SD 18.44) and most were
aged in the 40–59 year age group (39.1%). A higher pro-
portion of respondents were women (57.1%). Just over
40% were educated at the university level and the majority
were in full-time or part-time work (64.6%). Income
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groups were evenly spread between those earning $100,000
or more (30.0%), those earning less than $40,000 (29.6%),
and those in the middle income range (40.4%). Just under
15% of respondents spoke a language other than English at
home, and almost three-quarters reported prior contact
with a person suffering from Alzheimer’s disease or other
forms of dementia.
Table 1 shows the unweighted characteristics of respon-

dents in the completed survey, and the profile of the sam-
ple after weighting to the sex and age distribution of the
Australian population.

Prevalence of knowledge and beliefs about dementia
risk reduction
As shown in Table 2, 7.2% of survey respondents rated
dementia as one of the two most important health issues
of concern for them, which made it the sixth ranked
condition after heart disease, stress, obesity, diabetes and
prostate cancer. Overall, a higher proportion of women
than men (9.0% vs 5.3%) rated dementia as of high im-
portance to them. Table 2 shows that respondents aged
60 years and over ranked dementia as the third most
important issue (17.2% nominated it), whereas among
those aged 40–59 years it was ranked eighth (5.2%), and
for those aged 20–39 years it ranked fifteenth (2.2%).
Table 3 shows that 41.5% of respondents strongly be-

lieved that the risk of dementia could be reduced, while
just over one-quarter (26.9%) were very confident that
they could take action to lower their personal risk of de-
mentia. A lower proportion of women than men strongly
agreed that the risk can be reduced, while a higher propor-
tion of those with prior contact with a person with de-
mentia held this belief compared with those who reported
no prior contact. Most respondents believed that action to
reduce dementia risk should commence before the age of
40 years; but there was a lower proportion of persons aged
60 years and over who held this belief compared to the
younger age groups. Persons with a university level edu-
cation and those in the lowest income bracket most
frequently reported that efforts to lower dementia risk
should begin before the age of 40 years.
The action that respondents most often identified as

valuable for lowering dementia risk was mental activity,
Table 2 Most important health issues identified by respondents

Rank Total % 18-39 years %

1 Heart disease 22.5 Obesity 19

2 Stress 22.5 Heart disease 10

3 Obesity 11.5 Stress 10

4 Diabetes 9.3 Alcohol 8.1

5 Prostate cancer 9.0 Skin cancer 8.0

Dementia (6)* 7.2 Dementia (15)* 2.2

*Ranking of dementia relative to other issues.
which was followed in levels of recognition by physical ac-
tivity, a healthy diet, and social activity (Table 4). Moder-
ate alcohol consumption and non-smoking were least
frequently identified as beneficial for dementia prevention.
Women more frequently identified mental activity, so-

cial activity and a healthy diet as beneficial for dementia
risk reduction than men. Respondents aged 60 years and
over most often reported that mental activity and social
activity are beneficial, whereas the highest proportion
who recognised moderate alcohol consumption as bene-
ficial were aged 20–39 years. Those with a university
level education most often reported that social activity is
beneficial for dementia risk reduction, and those in the
highest income bracket most often recognised the value
of moderate alcohol consumption. A higher proportion
of respondents who spoke English at home recognised
the value of mental activity, physical activity and a
healthy diet. Respondents with prior contact with a per-
son suffering from dementia also more frequently re-
ported that these three behaviours are beneficial, and
that social activity can assist in risk reduction.

Multivariable analysis of factors associated with dementia
beliefs and knowledge
Table 5 shows that although women were more likely
than men to consider dementia to be a personal health
priority (adjusted odds ratio (OR) 1.88, 95% confidence
interval (CI), 1.07-3.31), they were less likely to believe
that the risk of dementia could be reduced or to express
confidence that they could achieve this outcome for them-
selves. Respondents aged 60 years and over were signifi-
cantly more likely to consider dementia to be a very
important health issue (OR 14.17, 95% CI 5.67-35.39) than
those in the youngest age group, but were less likely to be-
lieve that risk reduction should start before the age of
40 years. Table 5 also shows that those from households
in the top income category had the lowest adjusted odds
of believing that risk reduction action should start in early
adulthood, and those who have had contact with a person
suffering from dementia had the highest odds of believing
that the risk of dementia can be reduced.
Women were more likely than men to report know-

ledge of the value of mental activity, social activity and a
, by age group, with ranking of dementia relative to others

40-59 years % 60+ years %

.3 Heart disease 28.9 Heart disease 32.0

.4 Stress 28.9 Stress 32.0

.4 Diabetes 11.2 Dementia 17.2

Prostate cancer 11.2 Arthritis 13.6

Breast cancer 10.5 Diabetes 10.5

Dementia (8)* 5.2



Table 3 Beliefs about the reduction of dementia risk

Dementia risk reduction Age groups for action

Strongly agree Very confident <40 yrs 40-59 yrs 60+ yrs

Total 41.5 26.9 57.1 37.6 5.4

Sex

Men 46.0** 30.7** 57.2 37.8 5.0

Women 37.0** 23.3** 56.9 37.3 5.8

Age group

20-39 yrs 42.0 27.2 65.7*** 32.7*** 1.6***

40-59 yrs 39.6 23.5 56.3*** 39.0*** 4.6***

60+ yrs 42.9 30.8 44.4*** 43.2*** 12.4***

Education

≤ year 10 43.8 26.7 52.2* 40.9* 7.0*

High School/TAFE 40.9 26.2 56.7* 35.7* 7.6*

University 41.1 26.8 58.8* 38.4* 2.8*

Income

<$40 k 42.9 28.3 58.5* 34.4* 7.1*

$40-99 k 38.8 23.5 55.1* 42.2* 2.6*

$100+ 43.9 23.4 53.4* 43.1* 3.4*

Language

English 41.5 26.2 56.9 37.8 5.3

Other 41.0 30.8 57.0 37.6 5.4

Contact with dementia

Yes 44.1* 27.0 57.2 37.9 4.9

No 34.6* 26.6 56.7 36.7 6.5

Chi-squared - *p < 0.05; **p < 0.01; ***p < 0.001.
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healthy diet for dementia risk reduction (Table 6). Those
aged 60 years had a significantly higher adjusted odds of
recognising the benefits of social activity, but the lowest
odds of identifying non-smoking (OR 0.28, 95% CI 0.09-
0.91) as a beneficial action. Persons educated at the uni-
versity level were more likely to recognise the benefits of
being socially active for dementia risk reduction, com-
pared to those educated up to the Year 10 level, and
people in the middle and highest categories of household
income were most likely to identify moderate alcohol
consumption as beneficial. English speaking respondents
had higher adjusted odds of identifying mental activity
and a healthy diet as beneficial for risk reduction than
those who spoke a language other than English. Persons
who reported past contact with someone suffering from
dementia were more likely to recognise the benefits of
mental activity, physical activity and a healthy diet, com-
pared with those who did not have this prior contact.

Discussion
This study has found that many Australians do not rec-
ognise dementia as a health priority, and that there is
limited understanding of the potential to reduce the risk
of this condition through a range of lifestyle behaviours,
particularly around mid-life. This indicates that there is
great scope to increase awareness that dementia is not
an inevitable part of ageing and that, similar to a num-
ber of vascular health conditions, the risk of this can be
reduced through health promotion action.
Overall, just 7% of respondents rated dementia as one

of the top two issues that are important for them to re-
ceive information about, which was the same as the pro-
portion of people who nominated “brain health” related
conditions as one of their top two issues in the US Brain
Health Poll in 2006 [34]. The present study found marked
age differences in the perceptions of the importance of de-
mentia, with those aged 60 years and over showing the
highest prevalence of concern about this condition. Recent
population surveys in other countries, notably France [41]
and Israel [42], have reported similar findings that worry
and fear of Alzheimer’s disease is significantly higher
among older respondents.
Of particular concern is that only 5% of those aged

40–59 years rated dementia as very important, even
though they are nearing a stage of life when the risk of the
condition increases dramatically and studies show mid-life



Table 5 Demographic and social factors independently associated with risk reduction beliefs

Dementia rated as
important

Believe risk can be
reduced

Very confident can
lower risk

Believe action should
start at <40 yrs

Adj OR 95% CI Adj OR 95% CI Adj OR 95% CI Adj OR 95% CI

Sex

Men (ref)

Women 1.88 1.07-3.31 0.69 0.53-0.90 0.69 0.52-0.91

Age

20-39 (ref)

40-59 3.29 1.23-8.76 0.66 0.48-0.92

60+ 14.17 5.67-35.39 0.32 0.21-0.48

Income

<$40 k (ref)

$40-99 k 0.69 0.48-1.00

$100 k+ 0.58 0.39-0.86

Contact w/-dementia

No (ref)

Yes 1.51 1.11-2.05

Table 4 Knowledge of behaviours that are beneficial for dementia risk reduction

Mental activity Social activity Physical activity Healthy diet Moderate alcohol Non-smoking

Total 57.1 12.1 31.3 23.3 5.1 3.1

Sex

Men 51.5** 8.9** 29.9 18.9** 6.3 3.5

Women 62.4** 15.3** 32.6 27.5** 3.9 2.8

Age group

20-39 yrs 51.3* 8.1** 27.7 22.8 6.6** 4.5

40-59 yrs 59.9* 12.2** 31.5 26.7 6.5** 2.8

60+ yrs 61.5* 17.9** 36.5 19.8 0.8** 1.1

Education

≤ year 10 57.4 11.3** 34.7 18.8 3.0 1.5

High School/TAFE 57.5 8.4** 28.7 24.1 4.7 3.0

University 58.1 16.2** 32.7 25.7 6.1 4.1

Income

<$40 k 53.6 11.3 35.1 23.0 1.1* 1.1

$40-99 k 58.8 12.5 31.7 23.4 5.9* 3.8

$100+ 63.7 10.9 28.2 27.4 6.9* 3.6

Language

English 60.7*** 12.2 32.7* 25.3** 5.5 3.0

Other 37.8*** 12.8 23.7* 14.1** 3.2 3.8

Contact with dementia

Yes 61.9*** 13.4* 33.9** 26.3*** 4.8 3.4

No 45.1*** 8.7* 24.7** 16.0*** 5.9 2.4

Chi-squared - *p < 0.05; **p < 0.01; ***p < 0.001.
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Table 6 Demographic and social factors independently associated with knowledge of risk reduction behaviours

Mental activity Social activity Physical activity Healthy diet Moderate alcohol Non-smoking

Adj OR 95% CI Adj OR 95% CI Adj OR 95% CI Adj OR 95% CI Adj OR 95% CI Adj OR 95% CI

Sex

Male (ref)

Female 1.63 1.22-2.17 1.85 1.24-2.76 1.61 1.19-2.17

Age group

20-39 (ref)

40-59 1.76 1.07-2.89 0.64 0.29-1.42

60+ 3.11 1.85-5.22 0.28 0.09-0.91

Education

≤ year 10 (ref)

Year 11-12/
vocational cert.

0.96 0.53-1.73

University 2.24 1.29-3.86

Income

<$40 k (ref)

$40-99 k 5.63 1.61-19.75

$100+ 6.69 1.89-23.69

Language

Other (ref)

English 2.52 1.68-3.76 1.79 1.09-2.93 2.48 0.96-6.42

Dementia contact

No (ref)

Yes 1.61 1.17-2.22 1.55 1.13-2.12 1.64 1.14-2.38
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intervention can be beneficial [43,44]. It may be that this
is a reflection of how middle-aged adults rate the severity
of, and their personal susceptibility to, dementia relative
to other conditions. It was also notable that women were
more likely to rate dementia as a priority issue than men.
Other researchers have postulated that gender-related pat-
terns such as these may arise from the fact that the preva-
lence of dementia is higher among women than men [42].
An implication of these findings is that several important
population groups may be less likely to attend to informa-
tion that is disseminated about dementia because of the
lower importance they place on this issue [45].
The potential for the risk of dementia to be reduced is

central to the public health message about this condi-
tion, and while a substantial proportion of Australians
were found to have adopted this understanding, the ma-
jority are yet to do so. This differs from previous research
in Australia [35], which found that 72% of Australians be-
lieved the risk of dementia could be reduced, and of the US
Brain Health Poll, where 53% responded that there is a lot
of potential to improve brain health [34]. An explanation
for this is likely to be that in the present study only persons
who strongly agreed that the risk of dementia could be
reduced were classified as having this understanding, in
order to identify those who hold views consistent with the
information disseminated by government and non- govern-
ment agencies.
Reporting prior contact with a person with dementia

was independently related to a higher likelihood of un-
derstanding that the risk of dementia can be reduced. A
plausible explanation of this is that this previous contact
has lead to exposure to information about the aetiology
and risks factors for this condition, which is consistent
with studies which have reported that that health literacy
is higher among those with greater contact with health
services [46]. Unexpectedly, women were less likely than
men to strongly agree that the risk of dementia can be
reduced, which is inconsistent with evidence that they
have a higher level of health literacy than men [47], and
that they more frequently act as primary carers of person
with dementia [35]. These gender differences in percep-
tions about risk reduction may be explained by research
concerning the social construction of masculinity and its
impact upon health beliefs [48], which has reported that
men are socialised to portray independence and control
and to deny vulnerability.
The investigation of confidence to reduce the personal

risk of dementia was undertaken to determine the extent
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to which the public not only understand that risk reduction
is possible, but believe that it can be successfully applied to
their own lives. There was a substantially lower proportion
of respondents with this high level of confidence than there
was of respondents who understood that risk could be
reduced and, once again, women were less likely to convey
this view than men. This confidence reflects the outcome
expectancies concerning action to reduce dementia risk
which is recognised within social cognitive theory as a de-
terminant of goal development and behaviour [49,50]. This
finding, therefore, shows a low prevalence of a belief that
may be a significant mediator between exposure to public
health messages about dementia and personal action.
An encouraging finding was that more than half of

respondents believed that efforts to reduce dementia risk
should commence before 40 years of age. Respondents
over 60 years of age were, however, significantly less likely
than those age under 40 years to hold this belief, which
may be self-affirmation of their own efforts in later life to
maintain brain health. The possible reasons for the lower
proportion of respondents from high income households
who believed that risk reduction should commence in early
adulthood are unclear. This may reflect a view among high
income persons that they can draw upon clinical services
to address the health problems encountered at different
stages of life.
While several studies have investigated knowledge of

methods to reduce dementia risk, most have used
prompted, closed questions [34,51,52] which may over-
estimate knowledge prevalence due to the possibility of
correct guessing [53]. The unprompted knowledge ques-
tion used here found that undertaking mentally stimulat-
ing activities was the most widely identified activity that a
person could do to reduce dementia risk, which is consist-
ent with the findings of several previous studies [35,36,52].
Less than one-third identified physical activity or healthy
eating as beneficial, and even lower proportions recog-
nised the role that non-smoking and moderate alcohol in-
take can play. This shows that there is considerable scope
to increase public understanding of the benefits that can
be gained for brain health from actions to protect and im-
prove vascular health.
Population segments which showed lower levels of

knowledge of several dementia risk reduction behaviours
were men, people without prior contact with someone
with dementia, and those from a non-English speaking
background. There have been few studies which have
compared knowledge of dementia risk factors and risk re-
duction behaviours between ethnic groups. A study in the
United Kingdom [54] did not find differences in risk factor
knowledge in a convenience sample of older people from
south Indian background and Caucasian backgrounds. In
a population survey of dementia literacy in Australia,
few differences were found in knowledge of dementia
risk factors between persons of Greek, Italian and Chinese
backgrounds and those who were third generation
Australians. Notably, knowledge of mental activity, phys-
ical activity and diet did not differ between ethnic groups.
In the present study ethnicity was defined according to
language preference, and did not distinguish people accord-
ing to their cultural background or duration of residence in
Australia. The lower levels of knowledge of several risk
reduction behaviours (mental activity, diet, alcohol moder-
ation) among non-English speaking persons indicates that
public education about dementia needs to be undertaken
through culturally specific, as well as mainstream media,
and in languages other than English.
This study is one of few population surveys of adults

across the age-spectrum investigating beliefs and know-
ledge concerning dementia risk reduction. In order to
achieve a representative sample both landline and cell
phone numbers were used in random-digit dialling, and
almost 60% of those contacted consented to participate.
The profile of respondents was similar to that of the
Australian population in terms of age, household in-
come and language spoken at home, however, there was
an overrepresentation of people who had attained a uni-
versity level qualification (40.2% vs 25.4% in Australia,
[55]. A further limitation was that, while the survey
questions had good face validity, their reliability and val-
idity has not been evaluated.

Conclusions
The growing evidence about the association between de-
mentia and potentially modifiable risk factors, and the
significant rise in the global burden of disease due to this
condition, has generated wide consensus that a popula-
tion risk reduction approach must be adopted by policy
makers and health promotion agencies. This national
survey found, however, that the beliefs and knowledge of
adult Australians about dementia are yet to support this
perspective. This provides a strong case for dementia
risk reduction and brain health to be given greater atten-
tion in public health education efforts, and for dementia
to be given a higher profile in existing strategies to tackle
physical activity, unhealthy eating and other vascular risk
behaviors. The data presented here provide a baseline for
the measurement of change in public beliefs and know-
ledge, and identify priority groups for these educational ef-
forts, especially men, people aged less than 60 years, and
those from a non-English speaking background.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
BS managed the study, conducted data analysis and prepared the
manuscript. SA assisted in survey design and manuscript preparation.
HQ conducted data analysis and reviewed the manuscript. All authors
read and approved the final manuscript.



Smith et al. BMC Public Health 2014, 14:661 Page 9 of 10
http://www.biomedcentral.com/1471-2458/14/661
Acknowledgments
This work was supported by the Australian Government Chronic Disease
Prevention and Service Improvement Fund. The Social Research Centre,
Melbourne, conducted the population sampling and telephone surveys for
this study. The advice of Glenn Rees, Chief Executive Officer of Alzheimer’s
Australia, was helpful for the preparation of this manuscript.

Author details
1School of Public Health and Preventive Medicine, Monash University, Lev 3,
89 Commercial Rd, Melbourne 3004, Australia. 2Alzheimer’s Australia
(Victoria), 155 Oak Street, Parkville 3052, Australia.

Received: 8 February 2014 Accepted: 19 June 2014
Published: 28 June 2014

References
1. Murray CJ, Vos T, Lozano R, Naghavi M, Flaxman AD, Michaud C, Ezzati M,

Shibuya K, Salomon JA, Abdalla S, Aboyans V, Abraham J, Ackerman I,
Aggarwal R, Ahn SY, Ali MK, Alvarado M, Anderson HR, Anderson LM,
Andrews KG, Atkinson C, Baddour LM, Bahalim AN, Barker-Collo S,
Barrero LH, Bartels DH, Basáñez MG, Baxter A, Bell ML, Benjamin EJ, et al:
Disability-adjusted life years (DALYs) for 291 diseases and injuries in 21
regions, 1990–2010: a systematic analysis for the Global Burden of
Disease Study 2010. Lancet 2012, 380(9859):2197–2223.

2. Lozano R, Naghavi M, Foreman K, Lim S, Shibuya K, Aboyans V, Abraham J,
Adair T, Aggarwal R, Ahn SY, Alvarado M, Anderson HR, Anderson LM,
Andrews KG, Atkinson C, Baddour LM, Barker-Collo S, Bartels DH, Bell ML,
Benjamin EJ, Bennett D, Bhalla K, Bikbov B, Bin Abdulhak A, Birbeck G,
Blyth F, Bolliger I, Boufous S, Bucello C, Burch M, et al: Global and regional
mortality from 235 causes of death for 20 age groups in 1990 and 2010:
a systematic analysis for the Global Burden of Disease Study 2010.
Lancet 2012, 380(9859):2095–2128.

3. Prince M, Bryce R, Albanese E, Wimo A, Ribeiro W, Ferri CP: The global
prevalence of dementia: a systematic review and metaanalysis.
Alzheimers Dement 2013, 9(1):63–75.

4. Ferri CP, Prince M, Brayne C, Brodaty H, Fratiglioni L, Ganguli M, Hall K,
Hasegawa K, Hendrie H, Huang Y, Jorm A, Mathers C, Menezes PR,
Rimmer E, Scazufca M: Global prevalence of dementia: a Delphi
consensus study. Lancet 2005, 366(9503):2112–2117.

5. Australian Institute of Health and Welfare: Dementia in Australia. Canberra:
AIHW; 2012.

6. Hebert LE, Weuve J, Scherr PA, Evans DA: Alzheimer disease in the United
States (2010–2050) estimated using the 2010 census. Neurology 2013,
80(19):1778–1783.

7. Knapp M, Prince M: Dementia UK: The Full Report. London: London School of
Economics, King’s College London and The Alzheimer’s Society; 2007.

8. Commission of the European Communities: Communication from the
Commission to the European Parliament and Council on a European initiative
on Alzheimer’s disease and other dementias. Brussels: Commission of the
European Communities; 2009.

9. World Health Organisation, Alzheimer's Disease International: Dementia: A
public health priority. Geneva: WHO; 2012.

10. Burke D, Hickie I, Breakspear M, Gotz J: Possibilities for the prevention and
treatment of cognitive impairment and dementia. Br J Psychiatry 2007,
190:371–372.

11. Lautenschlager NT, Almeida OP, Flicker L: Preventing dementia: why we
should focus on health promotion now. Int Psychogeriatr 2003,
15(2):111–119.

12. Rabins PV: Do we know enough to begin prevention interventions for
dementia? Alzheimers Dement 2007, 3(2 Suppl):006.

13. Barnes DE, Yaffe K: The projected effect of risk factor reduction on
Alzheimer's disease prevalence. Lancet Neurol 2011, 10(9):819–828.

14. Daviglus ML, Plassman BL, Pirzada A, Bell CC, Bowen PE, Burke JR,
Connolly ES Jr, Dunbar-Jacob JM, Granieri EC, McGarry K, Patel D,
Trevisan M, Williams JW Jr: Risk factors and preventive interventions for
Alzheimer disease: state of the science. Arch Neurol 2011, 68(9):1185–1190.

15. Anstey KJ, Mack HA, Cherbuin N: Alcohol consumption as a risk factor for
dementia and cognitive decline: meta-analysis of prospective studies.
Am J Geriatr Psychiatry 2009, 17(7):542–555.

16. Polidori MC, Nelles G, Pientka L: Prevention of dementia: focus on lifestyle.
Int J Alzheimers Dis 2010, 29:393579.
17. Hendrie HC, Albert MS, Butters MA, Gao S, Knopman DS, Launer LJ, Yaffe K,
Cuthbert BN, Edwards E, Wagster MV: The NIH Cognitive and Emotional
Health Project. Report of the Critical Evaluation Study Committee.
Alzheimers Dement 2006, 2(1):12–32.

18. Williams KN, Kemper S: Interventions to reduce cognitive decline in
aging. J Psychosoc Nurs Ment Health Serv 2010, 48(5):42–51.

19. Christensen K, Thinggaard M, Oksuzyan A, Steenstrup T, Andersen-Ranberg K,
Jeune B, McGue M, Vaupel JW: Physical and cognitive functioning of people
older than 90 years: a comparison of two Danish cohorts born 10 years
apart. Lancet 2013, 382(9903):1507–1513.

20. Matthews FE, Arthur A, Barnes LE, Bond J, Jagger C, Robinson L, Brayne C: A
two-decade comparison of prevalence of dementia in individuals aged
65 years and older from three geographical areas of England: results of
the Cognitive Function and Ageing Study I and II. Lancet 2013,
382(9902):1405–1412.

21. Panza F, Frisardi V, Seripa D, Logroscino G, Santamato A, Imbimbo BP,
Scafato E, Pilotto A, Solfrizzi V: Alcohol consumption in mild cognitive
impairment and dementia: harmful or neuroprotective? Int J Geriatr
Psychiatry 2012, 27(12):1218–1238.

22. Yaffe K, Aisen P, Albert M, Anstey K: Dementia (Including Alzheimer’s
Disease) can be Prevented: Statement Supported by International
Experts. J Alzheimers Dis 2014, 38:699–703.

23. Healthy Brain Initiative. http://www.cdc.gov/aging/healthybrain/.
24. Your Brain Matters. http://www.yourbrainmatters.org.au/.
25. Finnish Ministry of Social Affairs and Health: National Memory Programme

2012–2020. Creating a "memory-friendly" Finland. Helsinki: Finnish Ministry of
Social Affairs and Health; 2013.

26. Brain Health: Forget Me Not. http://www.alzheimer.ie/brain-health.html.
27. Centers for Disease Control and Prevention, the Alzheimer’s Association: The

Healthy Brain Initiative: A National Public Health Road Map to Maintaining
Cognitive Health. Chicago: Alzheimer’s Association; 2007.

28. Arai Y, Arai A, Zarit SH: What do we know about dementia?: a survey on
knowledge about dementia in the general public of Japan. Int J Geriatr
Psychiatry 2008, 23(4):433–438.

29. Garvey G, Simmonds D, Clements V, O'Rourke P, Sullivan K, Gorman D,
Curnow V, Wise S, Beattie E: Making sense of dementia: understanding
amongst indigenous Australians. Int J Geriatr Psychiatry 2011, 26(6):649–656.

30. Jones RW, Mackell J, Berthet K, Knox S: Assessing attitudes and behaviours
surrounding Alzheimer's disease in Europe: key findings of the
Important Perspectives on Alzheimer's Care and Treatment (IMPACT)
survey. J Nutr Health Aging 2010, 14(7):525–530.

31. Li X, Fang W, Su N, Liu Y, Xiao S, Xiao Z: Survey in Shanghai communities:
the public awareness of and attitude towards dementia. Psychogeriatrics
2011, 11(2):83–89.

32. Rimmer E, Wojciechowska M, Stave C, Sganga A, O'Connell B: Implications
of the Facing Dementia Survey for the general population, patients and
caregivers across Europe. Int J Clin Pract 2005, 59:17–24.

33. Anderson LA, Day KL, Beard RL, Reed PS, Wu B: The public's perceptions
about cognitive health and Alzheimer's disease among the U.S.
population: a national review. Gerontologist 2009, 49(1):S3–S11.

34. American Society on Ageing, Metlife Foundation: Attitudes and Awareness of
Brain Health: Poll. San Francisco: American Society on Ageing; 2006.

35. Low L-F, Anstey KJ: Dementia literacy: recognition and beliefs on
dementia of the Australian public. Alzheimers Dement 2009, 5(1):43–49.

36. Anderson LN, McCaul KD, Langley LK: Common-sense beliefs about the
prevention of Alzheimer's disease. Aging Ment Health 2011, 15(7):922–931.

37. Carpenter BD, Zoller SM, Balsis S, Otilingam PG, Gatz M: Demographic and
contextual factors related to knowledge about Alzheimer's disease. Am J
Alzheimers Dis Other Demen 2011, 26(2):121–126.

38. Lee SE, Lee HY, Diwan S: What do Korean American immigrants know
about Alzheimer's disease (AD)? The impact of acculturation and
exposure to the disease on AD knowledge. Int J Geriatr Psychiatry 2010,
25(1):66–73.

39. Yeo LHJ, Horan MA, Jones M, Pendleton N: Perceptions of risk and
prevention of dementia in the healthy elderly. Dement Geriatr Cogn
Disord 2007, 23(6):368–371.

40. Farrow M: Dementia risk reduction: what do Australians know? Canberra:
Alzheimer's Australia; 2008.

41. Cantegreil-Kallen I, Pin S: Fear of Alzheimer's disease in the French
population: impact of age and proximity to the disease. Int Psychogeriatr
2012, 24(1):108–116.

http://www.cdc.gov/aging/healthybrain/
http://www.yourbrainmatters.org.au/
http://www.alzheimer.ie/brain-health.html


Smith et al. BMC Public Health 2014, 14:661 Page 10 of 10
http://www.biomedcentral.com/1471-2458/14/661
42. Werner P, Goldberg S, Mandel S, Korczyn AD: Gender differences in lay
persons' beliefs and knowledge about Alzheimer's disease (AD): a
national representative study of Israeli adults. Arch Gerontol Geriatr 2013,
56(2):400–404.

43. Hanon O, Forette F: Treatment of hypertension and prevention of
dementia. Alzheimers Dement 2005, 1(1):30–37.

44. Laitinen MH, Ngandu T, Rovio S, Helkala EL, Uusitalo U, Viitanen M, Nissinen A,
Tuomilehto J, Soininen H, Kivipelto M: Fat intake at midlife and risk of
dementia and Alzheimer's disease: a population-based study.
Dement Geriatr Cogn Disord 2006, 22(1):99–107.

45. Wang C, O'Neill SM, Rothrock N, Gramling R, Sen A, Acheson LS, Rubinstein WS,
Nease DE Jr, Ruffin MT: Comparison of risk perceptions and beliefs across
common chronic diseases. Prev Med 2009, 48(2):197–202.

46. Baker DW: The meaning and the measure of health literacy. J Gen Intern
Med 2006, 21(8):878–883.

47. Kutner M, Greenberg E, Jin Y, Paulsen C: The Health Literacy of America’s
Adults: Results From the 2003 National Assessment of Adult Literacy.
Washington, DC: U.S. Department of Education; 2006.

48. Courtenay WH: Constructions of masculinity and their influence on
men's well-being: a theory of gender and health. Soc Sci Med 2000,
50(10):1385–1401.

49. Bandura A: Health promotion by social cognitive means. Health Educ
Behav 2004, 31(2):143–164.

50. White SM, Wojcicki TR, McAuley E: Social cognitive influences on physical
activity behavior in middle-aged and older adults. J Gerontol B Psychol Sci
Soc Sci 2012, 67(1):18–26.

51. Hudson JM, Pollux PMJ, Mistry B, Hobson S: Beliefs about Alzheimer's
disease in Britain. Aging Ment Health 2012, 16(7):828–835.

52. Roberts JS, Connell CM, Cisewski D, Hipps YG, Demissie S, Green RC:
Differences between African Americans and whites in their perceptions
of Alzheimer disease. Alzheimer Dis Assoc Disord 2003, 17(1):19–26.

53. Aday L: Designing and conducting health surveys: a comprehensive guide.
San Francisco, CA: Jossey Bass; 1996.

54. Purandare N, Luthra V, Swarbrick C, Bums A: Knowledge of dementia
among South Asian (Indian) older people in Manchester UK. Int J Geriatr
Psychiatry 2007, 22(8):777–781.

55. Australian Bureau of Statistics Year Book Australia, 2012 - Educational
attainment. http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%
20Subject/1301.0~2012~Main%20Features~Educational%20attainment~110.

doi:10.1186/1471-2458-14-661
Cite this article as: Smith et al.: Public knowledge and beliefs about
dementia risk reduction: a national survey of Australians. BMC Public
Health 2014 14:661.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/1301.0~2012~Main%20Features~Educational%20attainment~110
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/1301.0~2012~Main%20Features~Educational%20attainment~110

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study population and sampling
	Procedures
	Measures
	Statistical analysis

	Results
	Respondent characteristics
	Prevalence of knowledge and beliefs about dementia risk reduction
	Multivariable analysis of factors associated with dementia beliefs and knowledge

	Discussion
	Conclusions
	Competing interests
	Authors’ contributions
	Acknowledgments
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


