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Abstract

ian adults aged 18-44 years of age.

less than non-smokers.

Background: There are well established modifiable risk factors for late-life dementia. These risk factors account for
over 30% of population attributable dementia risk and accrue over the lifespan. Young adults have the greatest poten-
tial to reduce their own risk for dementia. This study aimed to investigate what young Australian adults know about
dementia and its risk factors, and further, how they estimated these risks.

Methods: An online survey promoted through various social media platforms was completed by 604 young Austral-

Results: Seventy percent of participants had a limited understanding of dementia (identifying cognitive or functional
impairment), 25% had a good understanding, with 5% having no understanding. Twenty percent of respondents
thought there were no modifiable risk factors for dementia. Less the half of participants agreed with two of the nine
established dementia risk factors (hearing loss in midlife and education in early life), with over half of participants
agreeing to the remaining seven risk factors. Females consistently judged the risks conferred by the nine established
dementia risk factors to be higher than males. Those who were lonely judged the dementia risk conferred by loneli-
ness to be higher than those who were not lonely; and smokers judged the dementia risk conferred by smoking to be

Conclusion: Young adults have the greatest potential to change their dementia risk, and these findings show that
there are important gaps in knowledge of dementia and its risk factors in this group.
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Introduction

Dementia is characterised by progressive cognitive
decline and functional impairments [1]. Delaying clini-
cal symptoms and the prevention of dementia are global
public health priorities [2, 3]. Despite there being no cure
for dementia, there is robust evidence of modifiable risk
factors such as hypertension and smoking, which account
for 30—50% of cases [2, 4, 5]. Misconceptions and stigma
impact the public’s understanding of dementia and their
willingness to accept empirically supported risk factor
information [6—8]. Common misconceptions include that
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dementia is a normal part of ageing and that all risk fac-
tors are non-modifiable [7, 9-11]. Previous studies have
reported that the public’s knowledge of non-modifiable
dementia risk factors, such as age and genetic factors,
is fair to good, ranging from 50 to 70% [12-16]. How-
ever, knowledge of modifiable dementia risk factors for
dementia is poor, generally under 40% [11, 13, 14, 16-21].

Empirical knowledge of dementia risk factors needs
to be translated into targeted public health strategies
and campaigns. The first step is to understand what the
public already know about risk factors, how they judge
these risks, and what individual differences are associ-
ated with these risk judgements. This process is similar
to what occurred for skin cancer in the 1980s: knowledge
that sun exposure increased the risk of skin cancer, which
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was conveyed through public health messages such as
‘slip, slop, slap’ in Australia [22]. This campaign began in
1981, with the proportion of people likely to get a suntan
decreasing from 61% in 1988 to 35% in 1998 [22].

Livingston and colleagues [4] identified nine modifi-
able risk factors for dementia across the lifespan and
calculated associated population attributable fractions
(PAFs). Weighted PAFs accounted for communality, that
is, the independent fraction of the dementia population
(prevalence) that would be eliminated if that risk factor
were eliminated. The study reported that hearing loss
in midlife had the highest weighted PAF at 9%, followed
by low education in early life at 8%, smoking in late-life
at 6%, depression in late-life at 4%, physical inactivity in
late-life at 3%, social isolation in late-life at 2%, hyperten-
sion in midlife at 2%, diabetes in late-life at 1%, and obe-
sity in midlife at 1% [4]. These were updated recently by
Livingston et al. [2], with similar PAFs and the addition
of three other modifiable dementia risk factors (alcohol,
traumatic brain injury and air pollution).

This study, designed and conducted prior to the 2020
update [2], aimed to explore what young Australian
adults know about dementia and its modifiable risk fac-
tors, and further, how they judged these risks [4]. Young
adults are the most critical segment of the population
to investigate in terms of dementia prevention, as these
individuals have the greatest potential to modify their
risk of developing dementia [2, 4]. This is because young
adults can make changes prior to mid- and late-life, when
most dementia risk is accrued, and they can establish
behavioural habits that are likely to persist throughout
adulthood.

Method

Participants

The sample included in statistical analyses totalled 604
Australian residents aged 18-44years of age. Notably,
there were 1479 responses, with most excluded responses
due to a detected bot, which provided hundreds of
identical responses within minutes. Respondents were
excluded from participation if they: 1) were under the age
18 and over the age of 44; 2) resided outside of Australia;
and 3) had already completed the survey. Based on these
criteria, 18 respondents were excluded from participat-
ing in the survey. Ethical approval was obtained from the
University of South Australia’s Human Ethics Committee
(202613), and all methods were performed in accordance
with the relevant guidelines and regulations.

Survey measure

A questionnaire was developed to determine what young
adults in Australia know about dementia and the risk fac-
tors involved (Supplementary Material) and comprised
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of 42 questions across three sections and took approxi-
mately 10min to complete (based on [21]). (1) The eli-
gibility section of the survey contained three questions,
determining whether individuals met exclusion criteria
(e.g. Are you between 18 and 44years of age?). (2) The
demographic section of the survey contained eight ques-
tions capturing age, gender, first language, state and post-
code currently residing in, as well as previous and current
educational qualifications. (3) The dementia content sec-
tion contained 31 questions that were categorised into
seven sub-sections: dementia understanding, knowledge
of dementia prevention, knowledge of modifiable risk
factors, risk judgement, risk perception, dementia reduc-
tion and information sources used. These are detailed
below.

Dementia understanding

The respondents were asked if they knew what demen-
tia was (forced-choice). Respondents who answered ‘yes’
to this question were then asked to describe their under-
standing of dementia (open response) and the content
was rated by two authors (GV and HADK). The respond-
ents were determined as having a good understanding if
they detailed both cognitive and functional impairments
or declines [1]; as ‘some understanding’ if they described
either cognitive or functional impairments or declines;
and as ‘no understanding’ if their response was incorrect
or if they responded ‘no’ to the initial question (do you
know what dementia is?).

Knowledge of dementia prevention

Respondents were asked to rate several different state-
ments regarding dementia on a six-point Likert scale
ranging from strongly disagree to strongly agree. These
included: Dementia is a normal part of ageing; Dementia
is curable; Dementia is preventable (able to be avoided);
It is possible to reduce the risk of developing dementia; It
is possible to delay the onset of dementia; People my age
have a good understanding of dementia.

Knowledge of modifiable risk factors
Respondents were asked to rate how likely they believed
the nine dementia risk factors detailed in Livingston et al.
[4] contributed to developing dementia on a six-point
Likert scale (strongly disagree to strongly agree). Each
risk factor was assessed separately.

Risk judgements

The respondents were asked to estimate the percentage
reduction in new cases of dementia if a chosen risk fac-
tor in a chosen life stage was eliminated (e.g. estimate the
percentage reduction in new cases of dementia if hyper-
tension in mid-life is eliminated). This was presented as
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a visual analogue scale from 0% reduction to 20% reduc-
tion for each of the nine risk factors.

Risk factor presence

Respondents were asked whether they had experienced
each of the nine dementia risk factors outlined in Liv-
ingston et al. [4]. Unsure responses were excluded from
analyses. The presence of a risk factor was determined
relative to its individual characteristics. The presence
of hypertension, hearing loss, depression, obesity, and
diabetes was determined if a respondent reported “yes,
treated” or “yes, untreated” (i.e. 1=absent, 2=present,
that is, a higher score conveyed dementia risk). The
presence of loneliness (social isolation) was classified
if a respondent answered “sometimes” or “always” (i.e.
1=absent, 2=present, that is, higher score conveyed
dementia risk). The presence of smoking was determined
if a respondent answered “currently, occasionally” or
“currently, daily’, with previous smoking being classified
as not smoking (i.e. 1=no, 2=yes, with a higher score
conveying dementia risk). Low educational attainment
was classified as “finished high school only and not cur-
rently studying” or “did not finish high school and not
currently studying’, with high educational attainment
classified as having completed or currently studying any
formal post-school programs (e.g. Bachelor’s degrees
or vocational training) (i.e. 1=low education, 2=high
education, that is, higher score conveys protection from
dementia). Physical inactivity was classified as “never”
or “sometimes” being physically active (i.e. 1 =physically
inactive, 2=physically active; higher score conveys pro-
tection from dementia).

Dementia concern and action

Using a drop-box format, the respondents were asked to
select their level of concern about developing dementia
from five response options ranging from not at all con-
cerned to extremely concerned. Participants were also
asked “Will you act to reduce your dementia risk?’;, with
yes and no response options.

Information sources used

Respondents were asked to select from 10 listed informa-
tion sources any that they believed had influenced their
knowledge of dementia. Response options included pri-
mary school, secondary school tertiary education, public
health campaigns, friends or family members, online, TV
and radio, social media, books/magazines, health profes-
sionals, other.

Design
A cross-sectional correlational design was employed.
Factors that we assessed descriptively included: dementia
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understanding, knowledge of dementia prevention,
knowledge of modifiable risk factors, risk judgements,
risk factor presence, dementia concern and action, along
with information sources used. The independent vari-
ables included were the presence of individual risk fac-
tor presence, dementia understanding, age, and gender.
The dependent variables in this study included dementia
concern, dementia understanding, risk judgements, and
information sources used. Notably, dementia under-
standing was either an independent variable or a depend-
ent variable, across statistical models.

Procedure

Data collection occurred over 11 weeks from May 28th to
August 13th, 2020. An online survey was developed via
REDcap, which could be completed on multiple devices
including a desktop, mobile phone, laptop or smart pad.
Participants were primarily recruited via advertisements
on social media sites (Twitter, Facebook, and Instagram)
along with word of mouth. To reduce response biases
concerning knowledge of dementia and its risk factors,
the survey was introduced as “What do you know about
ageing?. Respondents were provided with a participant
information sheet at the beginning of the survey and
completion and submission of the survey was classified
as informed consent. All participants who completed the
survey were eligible to enter a gift card draw for one of
eight AUD$100 gift cards.

Statistical analysis

All statistical analyses were conducted in STATA 15.0
[23]; all plots were made in R ggplot [24]. Descriptive
statistics are displayed as percentages or means and
standard deviations. A series of linear regressions with
estimated risk judgements as the outcome, and predic-
tors of age (continuous), gender (male as referent, as
compared to female and other), presence of a risk factor
(each of the nine outlined by Livingston et al. [4]), and
dementia understanding (limited knowledge as referent,
as compared to no and good understanding). We ran
nine ordinal logistic regressions, with the level of con-
cern about developing dementia as the outcome, and the
presence (versus absence) of each dementia risk factor as
the predictor. An ordinal logistic regression was also run
with dementia understanding as the outcome (none, lim-
ited to full understanding) and the total number of infor-
mation sources as the predictor.

Results

Sample characteristics

Table 1 details the demographic characteristics of par-
ticipants. Participants were predominately female (73%),
aged 18—-29vyears of age (58%) resided in South Australia
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Table 1 Demographic characteristics of respondents (N =604)

Number %
Gender Male 155 257
Female 440 72.8
Other 9 1.5
Age 18-29 352 583
30-44 252 41.7
State residing  South Australia 336 556
Northern Territory 8 13
Western Australia 50 8.3
Queensland 33 55
New South Wales 72 11.9
Victoria 77 12.7
Australian Capital Territory 7 1.2
Tasmania 21 35
First language English 550 91.1
Mandarin 5 0.8
Arabic 1 0.2
Vietnamese 6 1.0
Italian 2 0.3
Other 40 6.6
Education Highschool not completed and not 9 1.5
studying
Highschool not completed and study- 7 1.2
ing
Highschool/TAFE completed and not 81 134
studying
Highschool/TAFE completed and 130 215
studying
University completed and not studying 229 379
University completed and still studying 148 245
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(56%), spoke English as their first language (91%), and
were currently not studying but had completed university
(38%).

Dementia understanding

5% (n=33) had no understanding of dementia, 70%
(n=423) had a limited understanding of dementia (either
identifying cognitive impairment/decline or functional
impairment/decline), and 25% had a good understanding
of dementia (identifying both cognitive and functional
impairments/declines).

Knowledge of dementia prevention

Figure 1 displays the percentage agreement to the six
dementia prevention statements. Notably, most people
disagreed that dementia is a normal part of ageing; and
agreed that it is possible to reduce the risk of develop-
ing dementia and that it is possible to delay the onset of
dementia.

Knowledge of modifiable risk factors

20% of respondents reported that they did not think
there were any modifiable dementia risk factors, and 80%
reported that they thought there were modifiable demen-
tia risk factors. Figure 2 displays the percentage agree-
ments relative to the nine known modifiable risk factors.
In general, participants agreed to late-life factors more so
than early and midlife factors. Less than half of partici-
pants agreed that hearing loss in midlife and less educa-
tion in early-life were risk factors for dementia.

Risk judgements

Participants were told that each of the nine factors were
risk factors and asked to estimate the risks conveyed by
each factor (one-by-one) on visual analogue scales of
0 to 20 (e.g. “Estimate the percentage reduction in new

Dementia statements

It is possible to reduce the risk of developing dementia
It is possible to delay the onset of dementia

Dementia is preventable (able to be avoided) -
Dementia is a normal part of ageing -

People my age have a good understanding of dementia

Dementia is curable

Strongly disagree Il Disag

T T
0 50

percentage

Strongly agree Il

Fig. 1 Percentage of respondents agreeing to six key dementia prevention statements

Disag h Somewhat agree Agree




Keage et al. BMC Public Health (2021) 21:2166

Page 5 of 11

Risk factors

1 1

Social isolation in late-life !
Physical inactivity in late-life Il
Depression in late-life 1
Smoking in late-life l
Hypertension in midlife [ |
Diabetes in late-life .
Obesity in mid-ife B
Less education in early-life

Hearing loss in midlife

Strongly disagree Il Disagree

0 50

Disagree somewhat

Fig. 2 Percentage of respondents agreeing to nine factors known to be dementia risk factors

percentage

Agree somewhat Agree Strongly agree Il

Table 2 Estimated PAFs (participants estimated these on a visual
analogue scale with a minimum of 0 and a maximum of 20%) for
the nine dementia risk factors

Estimated by From
participants Livington
etal. [4]
Mean sD PAF
Hypertension in midlife 12.37 435 2
Hearing loss in midlife 9.94 4.79 9
Depression in late-life 14.02 442 4
Social isolation in late-life 1432 4.74 2
Less education in early-life 1041 533 8
Obesity in mid-life 12.08 474 1
Smoking in late-life 12.75 5.07 6
Physical inactivity in late-life 14.03 4.46 3
Diabetes in late-life 12.29 4.64 1

cases of dementia if hypertension in midlife is eliminated
(between 0 to 20% reduction)”). Table 2 displays the
estimated risks conferred by the nine known modifiable
dementia risk factors. It can be seen that participants, in
general, did not differentiate relative risks between fac-
tors, with all being over-estimated as compared to pub-
lished PAFs from Livingston et al. [4].

Risk factor presence

Nine multiple linear regressions were conducted with the
risk judgements as the outcome, and age, gender, demen-
tia understanding and the presence (versus absence) of
the risk factor; see Table 3. Females consistently (with
most effects also being statistically significant) judged the
risks to be greater than males. The presence (i.e. partici-
pants’ own history) of a risk factor was not consistently
associated with higher risk judgements. Current smokers

judged the dementia risk conferred by smoking to be
lower than non-smokers; those who reported to be lonely
judged the dementia risk conferred by social isolation to
be higher than those who were not lonely.

Dementia concern and action

To the question “How concerned are you about developing
dementia?’, the response pattern was: 16% (n=99) not at all
concerned, 24% (n=204) slightly concerned, 25% (n=153)
somewhat concerned, 18% (»=107) moderately concerned,
and 7% (n=41) extremely concerned. Ordinal logistic
regressions showed that those with current hearing loss,
depression, and loneliness rated their concern for develop-
ing dementia to be higher. Notably, age and gender were not
significantly related to dementia concern, and their presence
in this series of ordinal regressions did not affect results;
therefore, we present the unadjusted estimates in Table 4.
To the question “Will you act to reduce your dementia risk’;
86% answered yes (i.e. 14% said they would not act).

Information sources used

On average, 2.90 information sources were used by
respondents (SD=1.62 sources; range 1-10). Informa-
tion sources included primary school (20), secondary
school (107), university (223), public health campaigns
(147), family and friends (385), online (237), social media
(111), TV and radio (161), books and magazines (100),
health professionals (207), and other (53). An ordinal
logistic regression showed that more information sources
(predictor in model) was associated with higher dementia
understanding (as outcome: none, limited to good under-
standing): unstandardised beta=0.173 (SE=0.054),
95%C1 0.068-0.278, p=.001.
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Table 3 Results from nine linear regressions, looking at associations between risk judgments and demographic factors along with
dementia understanding

Unstandardised Standard error p 95%(Cl Standardised beta Partial eta
beta
Hypertension (3% prevalence)
Age 0.001 0.0242 0975 —0.047 0.048 0.001 <0.001
Gender Male - - - - - - 0.009
Female 0.795 0417 0057 —0.025 1614 0.081
Other —1.350 1.679 0422 —4.647 1948 —0.034
Have hypertension (treated or untreated) 0.111 1.103 0920 —2.055 2277 0.004 <0.001
Dementia understanding None —0.757 0.837 0366 —2401 0887 —0.038 0.002
Limited - - - - - -
Good —0.347 0421 0410 —1.174 0480 —0.035
Hearing loss (5% prevalence)
Age 0.017 0.026 0.515 —0.035 0.069 0.027 0.001
Gender Male - - - - - - 0.021
Female 1.576 0.453 0.001 0.687 2.465 0.147
Other —0.139 1.666 0934 —-3411 3133 —0.004
Have hearing loss (treated or untreated) 0.761 0.920 0408 —1.046 2568 0.034 0.001
Dementia understanding None 0.553 0.871 0526 —1.158 2.264 0.027 0.001
Limited - - - - - -
Good 0251 0463 0587 —0.657 1.160 0.023
Depression (31% prevalence)
Age —0.023 0.025 0355 —0.071 0.026 —0.038 0.001
Gender Male - - - - - - 0.013
Female 1.149 0.423 0.007 0.318 1.980 0.116
Other  1.886 1.533 0219 —1.126 4897 0.053
Have depression (treated or untreated) 0479 0397 0228 —0.301 1.259 0.050 0.003
Dementia understanding None —0.448 0.870 0607 —2.158 1.261 —0.022 0.002
Limited - - - - - -
Good 0.122 0.424 0.774 —0.711 0954 0.012
Social isolation (67% prevalence)
Age 0.008 0.026 0.761 —0.043 0.058 0.012 <0.001
Gender Male - - - - - - 0.018
Female 1.428 0.442 0.001 0.561 2.296 0.134
Other —0.230 1.621 0.887 —3414 20953 —0.006
Experience loneliness (sometimes or always) 0.809 0.409 0.048 0.006 1.612  0.080 0.007
Dementia understanding None —1.944 0.858 0.024 -3.629 -0.258 -0.093 0.009
Limited - - - - - -
Good  —0.383 0.448 0393 —1.262 049 —0.035
Education (92% prevalence)
Age —0.022 0.029 0444 —0079 00348 —0311 0.001
Gender Male - - - - - - 0.019
Female 1.626 0.498 0.001 0.648 2.605 0.136
Other 2900 1.838 0.115 —0.708 6.509 0.066
> High school education 0.994 0.792 0210 —0.562 2550 0.051 0.003
Dementia understanding None 0.952 0.972 0328 —0958 2862 0.041 0.003
Limited - - - - - -
Good —0413 0510 0416 —1408 0.583 —0.033

Obesity (15% prevalence)
Age 0.352 0.268 0.189 —0.017 0.088 0.055 0.003
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Table 3 (continued)
Unstandardised Standard error p 95%(Cl Standardised beta Partial eta
beta
Gender Male - - - - - - 0.021
Female 1.398 0.452 0.002 0.510 2.287 0.131
Other —1.784 1.718 0299 —5.158 1.590 —0.044
Obese (treated or untreated) 0.408 0.561 0467 —0693 1510 0.031 0.001
Dementia understanding None 1313 0.897 0.144 —0449 3.074 0.061 0.005
Limited - - - - - -
Good 0434 0456 0341 —0462 1.330 0.040
Smoking (14% prevalence)
Age 0.070 0.028 0.012 0.015 0.124 0.103 0.011
Gender Male - - - - - - 0.006
Female 0.870 0474 0.067 —0.062 1.801 0.076
Other 1557 1.752 0374 —1.884 5.000 0.037
Current smoker —1.233 0.601 0.041 —-2.412 -0.053 -0.086 0.007
Dementia understanding None —0.883 0.922 0339 —2693 0928 —0.040 0.005
Limited - - - - - -
Good 0.621 0.480 0196 —0.322 1565 0.053
Physical inactivity (35% prevalence)
Age 0.054 0.024 0.026 0.006 0.102 0.091 0.008
Gender Male - - - - - - 0.004
Female 0.648 0418 0121 —=0.172 1468 0.065
Other 0.165 1.536 0915 —2853 3.182 0.004
Always physically active 0.298 0.380 0433 —0449 1.046 0.032 0.001
Dementia understanding None —1.379 0.813 0091 —=2976 0219 —0.070 0.006
Limited - - - - - -
Good 0248 0425 0.559 —0.586 1.082 0.024
Diabetes (2% prevalence)
Age 0.345 0.026 0178 —=0.157 0.085 0.055 0.003
Gender Male - - - - - - 0.019
Female 1.474 0.443 0.001 0.603 2.345 0.140
Other 0956 1.701 0575 —2386 4.297 0.024
Diabetes (treated or untreated) 0.356 1.273 0.780 —2.144 2856 0.011 <0.001
Dementia understanding None —1.132 0.855 0.186 —2.810 0.547 —0.056 0.003
Limited - - - - - -
Good  0.053 0447 0906 —0.825 0931 0.005

Discussion

We show here that young Australians do not consistently
recognise evidence-based dementia risk factors and the
magnitude of risk they confer. Less than half of partici-
pants agreed that hearing loss in midlife and less educa-
tion in early-life were risk factors for dementia. We did
not expect that the public would accurately judge the risk
conferred by each risk factor, we were instead interested
in factors associated with response patterns (what fac-
tors were associated with assessing factors as conferring
little or a lot of risk?). However, individual differences
hypothesised to associate with risk judgements did not

consistently demonstrate relationships. We would have
expected those who experience the risk factor to judge
the associated dementia risk to be lower [25], however,
this was only the case for smoking (with loneliness dis-
playing the opposite pattern). We also expected that
greater dementia understanding would be associated
with higher dementia risk judgements, which was only
the case for loneliness.

Understanding of dementia and its prevention
Only 25% of respondents demonstrated a good under-
standing of dementia, in which they accurately described
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Table 4 Estimates from nine ordinal regressions assessing associations between concern for developing dementia (as a five-level
outcome: not concerned at all, slightly concerned, somewhat concerned, moderately concerned, extremely concerned) and the

presence (versus absence of each risk factor)

Unstandardised beta SE p 95%(Cl
Have hypertension (treated or untreated) 0.844 0436 0.053 —0.010 1.700
Have hearing loss (treated or untreated) 0.696 0.342 0.042 0.027 1.366
Have depression (treated or untreated) 0.522 0.161 0.001 0.206 0.838
Experience loneliness (sometimes or always) 0.308 0.156 0.048 0.002 0.613
>High school education —0.096 0.265 0.717 —-0616 0424
Obese (treated or untreated) 0.227 0.206 0.271 —-0.177 0632
Current smoker —0.339 0.206 0.101 —0.743 0.066
Always physically active —0.150 0.155 0.335 —0.454 0.155
Diabetes (treated or untreated) —0.362 0470 0.440 —1.283 0.558

dementia as a disorder that impairs cognitive functioning
and an individual’s ability to perform everyday tasks inde-
pendently. The majority, 70% (423) of respondents dem-
onstrated some understanding of dementia. All but one
respondent identified cognitive impairments, specifically
memory, but no functional symptoms. While this knowl-
edge is important, it lacks the depth understanding that
impairments resulting from dementia reach other cogni-
tive functions beyond memory, and significantly impairs
an individual’s ability to perform everyday tasks. The cur-
rent study revealed that 5% of respondents demonstrated
no understanding of dementia. A lack of understanding
could have serious implications, including being reluc-
tant to accept empirically supported dementia informa-
tion and treatment as well as a delay of risk reduction
through the modification of lifestyle factors [6—8]. Utilis-
ing more information sources to obtain dementia knowl-
edge was associated with better dementia understanding.

Encouragingly, most respondents agreed to the state-
ments “it is possible to reduce the risk of developing
dementia” and “it is possible to delay the onset of demen-
tia”; and disagreed to the statement “dementia is a nor-
mal part of ageing” Most respondents however thought
that people their age did not have a good understanding
of dementia.

Understanding of modifiable dementia risk factors

Generally, there was better knowledge of dementia risk
factors in a recent meta-analysis that included a broader
range of ages [19]. Parial et al. [19] reported the follow-
ing pooled percentages of knowledge of dementia risk
factors: inadequate physical activity 43%, smoking of
29%, hypertension 30%, diabetes 33%, obesity 29% [19].
The roles of cardiometabolic risk factors have been previ-
ously highlighted as being particularly poorly understood
[7], however, we did not see this pattern, rather hearing
loss in midlife and early life education were most poorly

understood (with less than 50% agreeing they are risk
factors). Whether hearing loss (notably, this factor has
the highest PAF) and education are poorly understood
specifically, or whether it is that these factors appear in
early and mid-life, is unknown. This emphasis on late-life
could be reflective of misconceptions about normal age-
ing and being a condition that is only dealt with in the
later years of life.

This study was the first to tell respondents what a
dementia risk factor was and then had them estimate the
risk. There was very little differentiation between the fac-
tors, which likely reflects a lack of awareness around their
relative impact. We did not expect that the public would
accurately estimate the risk conferenced by well-estab-
lished risk factors, rather the purpose of the estimation
was to explore the individual differences associated with
risk judgment [25]. A consistent finding was that women
generally judged risk conferred by the factors to be higher
than men. This is consistent with research demonstrating
that men perceive health risks lower than women [26].

According to expectations, smokers reported the
dementia risk conferred by smoking to be lower than
non-smokers. Smokers have been shown to value imme-
diate rewards (e.g. sense of enjoyment) over those that
are delayed or long-term (e.g. health benefits) and pre-
dict the onset of smoking related health consequences to
occur later than non-smokers [27]. Smokers also under-
estimate the mortality effects of smoking [28]. Con-
trary to expectations, those who reported being lonely
reported the dementia risk conferred by social isolation
to be higher than those who did not report being lonely.
Notably, both these effects were small.

Public health considerations

The views of the current sample are worrying, as there
is an obvious lack of knowledge of dementia risk factors
in younger Australian adults. Lessons may be learned
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from cancer prevention; cancer is commonly attributed
to fate or genetics despite evidence for lifestyle factors
significantly lowering risk. The Cancer Prevention and
Control Research Network focused on the implantation
of evidence-based approaches to cancer prevention
and, using the Science Impact Framework, highlighted
the need to move beyond disseminating scientific find-
ings to create awareness, prompt action and effect
change [29]. The results of the current study indicate
that there is important work to be done to improve
awareness of dementia risk factors in the community to
reduce dementia risk.

Education is a critical element in contemplating
behaviour change, and lack of knowledge is a major bar-
rier to preventative health behaviours in an age group
where the greatest gains are to be made. The general
public have reported dementia risk to be a matter of
“bad luck” [30]. With 30-50% of late-life dementia risk
through to be preventable, this understanding needs
to change. We need to develop strategies to improve
knowledge around dementia prevention and to increase
confidence that this is achievable [31]. In a meta-anal-
ysis [7], it was reported that nearly half of respondents
agreed that dementia was a normal part of ageing; we
only saw a rate of 35% (across all three “agree” response
categories). We did see that around half of participants
disagreed that dementia was preventable, in line with
a recent meta-analysis [7]. Generally, people overesti-
mate the importance of the heritability of dementia and
underestimate the potential of prevention [32].

In a qualitative study, both fear of developing demen-
tia and the desire to improve dementia knowledge
were considered major motivational factors for adopt-
ing a healthier lifestyle [33]. Health behaviours are
influenced by multiple social, biological and personal
factors: personal beliefs, value of the risky behaviour
(e.g. enjoyment of a poor diet), barriers to chang-
ing risky behaviours, and risk of the outcome (in this
case, dementia) [34]. Individuals need to know about
dementia and its risk factors in order to change their
behaviour to reduce their dementia risk [33]. Specific
interventions can then be designed to motivate behav-
iour change taking into account individual differences
as well as the culture and context for specific popula-
tions [34].

It is important to note that our sample were highly edu-
cated, as is typically found in convenience samples. Only
14.9% of respondents reported leaving education at a
high school or TAFE (vocational education) level, 47.2%
were currently studying. Given that dementia knowledge
and understanding was only moderate, in this well-edu-
cated sample, gives additional weight to the need for a
public awareness campaign.
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Limitations and conclusion

We may be underestimating the levels of dementia
understanding in our sample given participants had
to demonstrate this understanding via an open text
response, as this method relies heavily on motivation (to
write to a reasonable extent). In terms of our survey, the
knowledge of dementia prevention statements were pre-
sented in their most basic form, and lacked nuance and
detail that many dementia researchers would require in
order to provide an answer (e.g. the statement “dementia
is preventable” is dependent on the percentage of cases
and age of the population being referred to). The sample
was biased to residents of South Australia, likely as our
social media channels have a bias in audience (authors
are based at the University of South Australia). All condi-
tions (e.g. hypertension and obesity) were self-reported,
which will carry inaccuracies. Further, for power, we had
to collapse “treated” and “untreated” response options
when classifying the presence of risk factors, which will
also add noise to our signals. Larger sample sizes are
needed to disentangle differences between treated and
untreated groups. There was also a large variability in the
presence of risk factors, which meant that we had more
power to detect effects for certain risk factors.

We also only presented established risk factors to par-
ticipants [4]. We did not present factors known to be sta-
tistically unrelated such as height. We certainly discussed
an option of including “decoy” risk factors, however,
wanted to minimise administration time, and expected
knowledge to be poor in this cohort (i.e. we did not
expect many participants would identify all nine as risk
factors). Given 20% of respondents reported that they
did not think there were any modifiable dementia risk
factors, and the response profiles of agreement to each
risk factor (see Fig. 2), we expect this decision did not
have a large effect. Concerningly, over 60% of respond-
ents reported being lonely some or all the time. We did
ask respondents to disregard the effects of COVID-19
restrictions, but we believe that COVID-19-related isola-
tion played a part in this response pattern.

It has been reported that those over 60years of age
identify dementia as the most important health issue, at
a higher rate than those 18—-39years of age (17 v 2%) [35].
We need to have young adults acknowledge dementia as
a health priority, as they have considerable potential to
impact their dementia risk. There appears a sizeable pro-
portion of young Australian adults who are unconcerned
about developing dementia: 16% were not all concerned
and 14% said they would not act to reduce their risk (after
learning about dementia risk factors as part of this sur-
vey). Dementia risk reduction public health campaigns
should include all ages, because only targeting older
adults may reinforce the misconception that dementia
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and its prevention is only relevant to late-life. There does
not appear enough awareness of the relationship between
lifestyle factors across the lifespan and late-life dementia
in young Australian adults.
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