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Abstract

BACKGROUND: Little is known about the impact of short, low-
intensity multidomain dementia risk reduction interventions in
older adults.

OBJECTIVES: To examine the effectiveness and feasibility of a
low-intensity multidomain lifestyle intervention on dementia
risk and dementia literacy in Australian older adults.

DESIGN: Single-group pre-post design.

SETTING: Community-dwelling.

PARTICIPANTS: A total of 853 older Australians (Mean
age=73.3 years, SD=6.1) recruited from the community.
INTERVENTION: A 3-month dementia risk reduction program,
BRAIN BOOTCAMP, including education, personalised risk
information, physical cues for healthier choices and goal setting
and planning to target four modifiable risk factors of diet,
exercise, cognitive activity and social interaction in older adults.
MEASUREMENTS: The ‘Llfestyle for BRAin health’ (LIBRA)
index was used to assess participants’ modifiable dementia risk
based on 12 factors, with higher scores indicating greater risk.
Dementia literacy was measured using a modified questionnaire
derived from Dutch and British surveys, encompassing
knowledge, risk reduction, and awareness aspects. Paired
t-tests were used to compare dementia risk scores and
dementia literacy before and after the program. Multivariate
regressions were performed to identify sociodemographic and
psychological factors associated with change in the LIBRA
index.

RESULTS: Program attrition was high (58.3%). Participants who
completed the program had decreased dementia risk scores
(Cohen’s d=0.59, p<0.001), increased dementia literacy and
awareness (Cohen’s d=0.64, p<0.001) and increased motivation
to change lifestyle behaviors (Cohen’s d=0.25-0.52, p<0.016).
Participants with higher motivational beliefs had greater
dementia risk reduction.

CONCLUSIONS: Improving older adults” motivation and
knowledge may help modify lifestyle behaviors to reduce
dementia risk. However, program attrition remains a challenge,
suggesting the need for strategies to enhance participant
engagement and retention in such interventions.
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Introduction

espite the evidence (1), there is still
D rudimentary understanding among the general
public that dementia is a partly preventable
disease, and many older adults are unaware of potential
risk and protective factors (2). 45-70% of older adults
are aware of the connection between modifiable
factors and dementia risk, with significant knowledge
gaps surrounding the contribution of metabolic and
cardiovascular risk factors to dementia risk (e.g., diabetes
and kidney disease), with greater knowledge gaps among
specific subgroups (e.g., males, less formally educated)
(3-5). To generate innovative initiatives that support
meaningful behavior change across the population there
is a need to adopt scalable implementation strategies
and multifaceted lifestyle behavioral approaches (6, 7).
These programs are built to be adaptable to different
individual risk profiles and support sustainable behavior
change (6). However, they can also be highly intensive,
resource inefficient and methodologically challenging to
carry out (8, 9). Evaluation of brief and lower-intensity
education and intervention programs is needed to
increase scalability of dementia prevention efforts.
Dementia prevention requires a multi-layered
action plan (10) to tackle positive risk reduction
through behavior change principles (11). Multiple
large multidomain lifestyle trials have adopted various
techniques (e.g., goal setting, shaping knowledge,
feedback and monitoring) to successfully support risk
reduction in middle to older aged adults with increased
risk of dementia (e.g., Finnish Geriatric Intervention
Study to Prevent Cognitive Impairment and Disability
(FINGER) (12), French Multidomain Alzheimer
Preventive Trial (MAPT) (13), Dutch Prevention of
Dementia by Intensive Vascular Care (preDIVA) (14),
European Healthy Aging Through Internet Counselling in
the Elderly trial (HATICE) (15) and the AgeWell trial (16)).
However, these intensive interventions are unlikely to be
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feasible, adaptable or translatable to diverse populations
(17).

In an effort to advance dementia knowledge, the
Dutch "We are the medicine ourselves" large-scale
public health campaign demonstrated that adding
pamphlets, physical items, educational booklets, and
app-supported individualized feedback about one’s brain
health prompted greater interest to increase literacy of
dementia risk factors (4, 18). A similar 7-month public
health campaign in Belgium resulted in more individuals
(10.3%) believing dementia risk can be reduced, and
improvements in the identification of 10 out of 12
modifiable factors (19), with exposure to the campaign
associated with more awareness and willingness to take
action to improve brain health (20). However, these
studies have not yet investigated whether the observed
improvements in awareness and knowledge translate
into sustained behavior change or impacts on dementia
risk in older adults. Additionally, understanding the
mechanisms that underpin adherence and participation in
behaviors towards dementia risk reduction could provide
insight into targets for future interventions.

Therefore, a brief multidomain behavior change
intervention called BRAIN BOOTCAMP was developed
to increase dementia awareness and reduce dementia
risk by encouraging behavior change in multiple risk
factors (social interaction, physical activity, cognitive
activity and diet) for older Australians (21). The
program’s conceptual framework draws upon Michie
et al.’s behavior change wheel (22), a comprehensive
theoretical model that delineates core intervention
functions and policy categories. These functions include
education, emphasizing the dissemination of pertinent
information; adding objects to the environment, focusing
on modifications to the surrounding context to facilitate
desired behaviors; and enablement, providing the
necessary resources and support systems to empower
individuals for behavior change (22).

By integrating these behavior change strategies,
this program aims to prompt and sustain lifestyle
modifications conducive to improved health and
wellbeing. In this pilot study, we aimed to evaluate the
impact of BRAIN BOOTCAMP on modifiable dementia
risk and dementia literacy in community-dwelling older
adults. Our specific objectives were to assess changes
in modifiable dementia risk factors and improvements
in dementia literacy within the participant group from
pre- to post-intervention. The study hypothesized that
engagement in BRAIN BOOTCAMP would lead to a
significant reduction in modifiable dementia risk factors
and an enhancement in dementia literacy compared to
baseline measures.

Methods

Study Design

Full methods are described elsewhere (21). A single-
group pre-post study design was used to evaluate the
potential of a short (3-month), low-intensity multi-
behavior change pilot intervention targeting dementia
risk and dementia literacy in older adults.

Participants

Participants were community-dwelling older adults
residing in major cities and some inner regional areas of
New South Wales, Australia. The inclusion criteria for
this study encompassed community-dwelling individuals
aged 65 years or older at the time of consent, literate
in English, and possessing access to the Internet or the
ability to request a hard copy for completing assessments.
Furthermore, inclusion criteria for participants were
intentionally designed to be inclusive of individuals
with varying levels of risk factors, without imposing
a minimum threshold, to explore the specific impact
of individual risk factors on observed changes across
demographic groups and ensure representation in our
program. Exclusion criteria involved individuals with
self-reported active major depression or an existing
diagnosis of dementia, those unable to provide informed
consent, or currently enrolled in any behavior change
intervention.

Participants were recruited between January and
March 2021 using a range of advertising methods,
including flyers distributed at local medical clinics,
print media and local radio advertisements. Interested
candidates registered online and provided informed
consent to participate in the program, complete online
surveys at two time points (before and after the
intervention) and to be contacted for an over-the-phone
interview for further feedback about the program.

Procedure

Once enrolled, participants were asked to complete
their first online survey that included questions on
dementia risk, dementia literacy, motivation to modify
lifestyles that support dementia risk reduction, mental
health, quality of life, and social networks. Additional
questions covered basic demographics (e.g., age, gender,
educational level) and medical history. Following
completion of the first survey, participants received
a BRAIN BOOTCAMP Box within 7 days containing
resources and items for them to work through in the next
three months (see Intervention below). The same survey
was distributed at the end of three months. Participants
did not receive any compensation for participation in the
intervention.
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Outcomes

The primary outcome of the study was change
in dementia risk scores from baseline to 3-months.
Secondary outcomes included dementia literacy (belief
that dementia is modifiable), dementia awareness
(identification of risk and protective factors) and
motivation.

Modifiable dementia risk score

Participants’ dementia risk was measured using the
“LlIfestyle for BRAin Health” (LIBRA) index, which
is a weighted compound score of 12 modifiable risk
and protective factors (e.g., smoking, physical
inactivity, hypertension) that can be altered through
risk management and lifestyle interventions (23). Each
of these factors has an assigned weight based on the
factor’s relative risk for dementia from published meta-
analyses. Based on the presence or absence of a risk
or protective factor, these weights are summed which
results in the total LIBRA score. LIBRA scores range
from -5.9 to +12.7 whereby higher scores indicate a
greater risk of developing dementia (24). The LIBRA
index has been extensively validated to predict cognitive
decline, incident cognitive impairment, structural brain
damage and dementia risk in various midlife and late life
population-based studies (24-27). It has also been used as
an outcome measure in multidomain intervention studies
(28).

Dementia risk awareness and literacy

To measure dementia awareness and literacy,
a modified questionnaire was employed. This
questionnaire, derived from a Dutch public health
campaign concentrating on enhancing awareness of
dementia risk reduction (4), consists of 22 items. Among
these, 10 items were adapted from the British Social
Attitudes survey (29). Additionally, the questionnaire
incudes sections covering self-reported dementia
knowledge (e.g., How much would you say you know
about dementia?), general statements on dementia risk
reduction (e.g., Please state how much you agree or
disagree with the statement. — There is nothing anyone
can do to reduce their risk of getting dementia), personal
experiences with dementia patients (e.g., Have you
ever personally known anyone with dementia?), and
awareness of the 12 modifiable dementia risk factors
(30). This included items pertaining to physical activity,
mental activity, diet, mental health, smoking, alcohol
consumption, high blood pressure, diabetes, obesity, heart
disease, kidney disease and cholesterol (4). Additionally,
four sham factors (painkiller usage, personal hygiene,
working in a noisy environment and having children)
were included to assess monotone answering and
statements. This original questionnaire has previously
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been administered in various populations to measure
awareness and to evaluate the effect of public health
campaigns focused on improving awareness of dementia
risk reduction (18, 19, 31). In line with prior studies (e.g.,
4, 5, 18, 31), when data were analysed, participants who
reported their level of agreement as “strongly disagree”
and “somewhat disagree” were grouped into a single
“disagree” category; “neither disagree or agree” were
coded as “neutral”, and reports on “strongly and
somewhat agree” were grouped into an “agree” category.

Motivation

The 27-item Motivation to Change Lifestyle and
Health Behaviors for Dementia Risk Reduction (MCLHB-
DRR) tool was used to describe attitudes and beliefs
associated with modifying lifestyle to facilitate dementia
risk reduction (32). Items were distributed across seven
subscales: perceived susceptibility (4 items), perceived
severity (5 items), perceived benefits (4 items), perceived
barriers (4 items), cues to action (4 items), general health
motivation (4 items), and self-efficacy (2 items). The scale
uses a 5-point Likert scale from 1 (strongly disagree)
to 5 (strongly agree). Scores explore how factors may
affect motivation to change lifestyle and health behaviors
to reduce dementia risk (32). Internal reliability (a =
0.608-0.864) and test-retest reliability (a = 0.552-0.776) are
moderate to high for all subscales for an Australian (32)
and Turkish sample (33). Internal consistency was high in
our sample (ranging from « = 0.910 (perceived barriers) to
0.985 (perceived susceptibility)).

Intervention: BRAIN BOOTCAMP Program

The program comprised education, adding objects to
the environment, and enablement, and was designed
to increase people’s capabilities (e.g., knowledge),
opportunities (e.g., restructuring the physical and
social environment) and motivations (e.g., goal setting
and planning) (22). In order to achieve this, after the
completion of the baseline survey, participants obtained
their BRAIN BOOTCAMP box which comprised:

(1) personalized information based on their LIBRA
dementia risk profile (e.g., detailing areas that are in
favor of preserving brain health, areas that require
lifestyle interventions to reduce their risk of dementia
development, and areas for improvement). For
instance, participants were provided with insights
into their cognitive strengths and areas where
improvement could be beneficial in terms of brain
health. This aspect of the box aimed to educate
participants about their individual risk factors,
improve participants’ knowledge and awareness of
dementia risk factors, and empower them to make
informed decisions regarding their lifestyle choices to
support brain health.
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(2) information booklet designed to improve dementia
literacy and associated health behaviors (e.g.,
healthy eating and physical, social, and mental
activities) (i.e., education). This booklet aimed
to increase participants’ knowledge about brain
health and dementia prevention strategies. These
materials covered a range of topics, including the
importance of physical activity, healthy eating
habits, cognitive stimulation, social engagement,
and stress management in maintaining optimal brain
function and reducing dementia risk. By providing
comprehensive education on these topics, the box
aimed to equip participants with the knowledge and
tools necessary to make proactive choices for brain
health.

(3) four physical cues that stimulate healthy brain habits
(i.e., enablement). These items were designed to
represent positive responses to modifiable factors such
as physical inactivity (pedometer), cognitive inactivity
(brain teaser flash cards), social isolation (social
calendar), and poor diets (olive oil) to encourage
individuals to adapt their lifestyle behaviors.

(4) goal setting and planning also promoted individual
action by enabling participants to strive for personal
and social development using guided resources in the
educational booklet and social calendar. During the
intervention period, participants were also encouraged
to set goals and self-monitor their behavior. This
was made available in specific writing sections in
the educational booklet as well as for each calendar
month in the social calendar for each of the modifiable
factors, e.g., “Your goal should be specific, measurable
(use your pedometer), and be possible to achieve.
Write your own goal here! I will try to take (number)
steps a day”).

After six weeks, the research team contacted all
participants by email to notify them of the halfway mark
and reminded them to use the resources provided in the
box.

Statistical Analysis

All statistical analyses were conducted using SPSS
version 27 and were carried out in accordance with
an analysis plan developed prior to data extraction
(21). First, we conducted a descriptive analysis of
sociodemographic variables and outcomes to check for
any significant differences between program completers
and non-completers at the beginning of the study. Normal
distribution of data was also assessed prior to analysis.
Chi-squared tests or Fischer’s exact tests were performed
for comparing dichotomous/ categorical responses, and
where normal distributions were not observed, Kruskal-
Wallis tests were performed to test for differences
between pre-and-post responses using nonparametric
ranking methods. Cohen’s d effect size were defined as

follows: a small effect size around 0.2, a medium effect
size around 0.5, and a large effect size around 0.8.

To assess the efficacy of the program on dementia
risk scores, paired t-tests were used to analyse changes
between pre-and-post program results for each outcome.
To adjust for potential confounding in the analysis of
dementia risk change scores, we computed propensity
scores (35) through logistic regression models and
used them in subsequent analyses. Specifically, inverse
probability weighting was employed to address potential
biases arising from loss to follow-up. A predictive model
was constructed to ascertain the likelihood of participants
being lost to follow-up, with retention status (yes/no)
at follow-up serving as the dependent variable. Baseline
predictors, such as demographics, baseline LIBRA,
motivational beliefs, were included as independent
variables in this model. The resulting weights were
inverted and incorporated into analytical models to adjust
estimates back to the original sample at baseline. This
approach aimed to mitigate selection bias resulting from
the analysis of only approximately 40% of the initial
sample, ensuring that individuals who were at high risk
of dropping out but remained in the study at follow-up
were appropriately accounted for in the analyses.

In a subsequent step, generalized linear models were
used to investigate relationships of the primary outcome,
changes in LIBRA scores (i.e., post minus pre scores), and
demographic and motivational variables. The rationale
for employing a change score in analyzing post-dementia
risk scores lies in the empirical evidence suggesting that
a residualized change model using post-intervention
scores as the outcome is effectively equivalent to using
the difference score as the outcome while adjusting for
baseline dissimilarities (36). This approach also supports
identification of underlying mechanisms and predictors
of change in dementia risk scores over time. Thus,
confounding variables and potential risk factors were
individually assessed for their impact on LIBRA scores
in the generalized linear model. These factors included
age, gender, socioeconomic status based on the Index of
Relative Socioeconomic Advantage and Disadvantage
(IRSAD), categorized as low (1) and high (5) according
to residential location, educational attainment (low,
moderate, high), country of birth, and locality. Variables
with unadjusted p-values exceeding 0.10, those exhibiting
high rates of missing data, and those associated with
elevated residuals were excluded from the final regression
model (37). Omnibus tests were conducted to evaluate
the overall significance of the models. The Benjamini-
Hochberg procedure (38) was used to control the false
discovery 15% rate, allowing for a more balanced
adjustment in the presence of applied tests. The adjusted
critical alpha level was p < 0.016.
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Results

Baseline sample characteristics

A total of 1058 individuals accessed the registration
link, of whom 853 were recruited after providing consent
and completing the baseline survey. While all 1058
individuals initially expressed interest in participation,
205 did not proceed to complete the baseline survey. It is
important to mention that eligibility for participation was
contingent upon successful completion of the baseline
survey (Figure 1).

Participants’ characteristics are provided in Table 1. 355
participants (41.6%) completed follow-up assessments
and were considered program completers. There
were statistically significant demographic differences
between program completers and non-completers, where
completers were more likely to be women, were born
in an English-speaking country, and had higher levels
of education (all p < 0.016) (Table 1). Completers also
had significantly lower dementia risk scores and higher
mean scores on all motivation subscales compared to
non-completers (all p < 0.016) (Table 1). There were no
differences between completers and non-completers on
dementia literacy, quality of life, or social networks (all p
>0.016).

The mean age of participants who completed the
program was 73.2 years (SD=6.0) with the majority
(75.2%) being female (Table 1). On average, participants
had high levels of education (53%), were born in an
English-speaking country (88.5%) and were living in
metropolitan areas (79.8%). The following results refer
solely to program completers.

Figure 1. Flow chart of recruitment and completion of
the intervention

INVITED =
1058

DECLINED/INELIGIBLE =
205

RECRUITED AND RECEIVED
INTERVENTION
= 853

DROPOUTS = 498
(NO REASONS)

INTERVENTION COMPLETERS =
355
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Primary outcome: Modifiable dementia risk
score

Pre-and-post-program means of the modifiable
dementia risk score (LIBRA), and motivation of enrolled
participants are displayed in Table 2. Overall, participants
showed a significant reduction in modifiable dementia
risk levels post-program compared to pre-program (p <
0.001, Cohen’s d = 0.59, medium effect size). Participants
who had higher general health motivation exhibited a
significantly greater reduction in dementia risk score
(B = 0.044, p < 0.001, 95% CI [0.028, 0.061]) (Table 3).
Similarly, participants who perceived more benefits in
dementia risk reduction had significantly higher change
in dementia risk scores (f = -0.036, p < 0.001, 95% CI
-0.047, -0.025]).

Secondary outcome: Dementia literacy and
awareness

Most respondents (n=250, 71.6% of completer sample)
reported that dementia risk could be reduced (i.e.,
dementia literacy) and close to half (48.1%) correctly
identified six or more risk and protective factors pre-
program entry (i.e., dementia awareness) (Figure 2).
Following completion of the program, dementia risk
literacy increased significantly, with an additional 10%
of participants acknowledging it is possible to reduce the
risk of dementia (71.6% at pre-program vs 81.4% at post-
program, p < 0.001). Participants had significantly higher
mean recognition of factors post program (pre: 5.9 vs post:
8.3, p < 0.001) indicating increased dementia awareness.

Figure 2 shows the percentage of identified risk and
protective dementia factors pre- and post-program.
At baseline, a cognitively active lifestyle was the most
frequently identified factor (87.3%), followed by physical
activity (85.6%), healthy diet (73.5%), and depression
(54.6%). Vascular factors such as hypertension (37.3%),
hypercholesterolemia (30.4%), and coronary heart
disease (31.3%) were less recognized. Chronic kidney
disease (15.2%) was the least identified factor. Following
engagement in the program, dementia risk factor
awareness increased for 11 factors, with the largest
change for obesity (32.7% pre vs 61.7% post). There was
no significant change in recognition of regular physical
activity as a protective factor (p > 0.016), likely owing to
its high identifiability at baseline already (87.3%).

Secondary outcome: Motivation

Participants who completed the BRAIN BOOTCAMP
program displayed significant changes in various health
perception and motivation domains (Table 2). There was a
substantial decrease in perceived susceptibility (Mean pre
= 10.84, vs Mean post = 9.59; t = 8.78, p < 0.001, Cohen’s
d = 0.43, medium effect size) and perceived severity
(Mean pre = 15.49 vs Mean post = 14.96; t = 3.35, p <
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Table 1. Sociodemographic characteristics of participants who engaged in the program versus participants who
dropped out

Drop-out (N=498) N (%) Enrolled and completed (N=355) N (%) x2/F p-value
Gender
Female 330 (66.3) 267 (75.2) 7.879 0.005*
Male 168 (33.7) 88 (24.8)
Age (mean [SD]) 73.4[6.2] 732 [6.0] 0.213 0.644
65-69 154 (30.7) 122 (34.4) 5.262 0.154
70-79 269 (53.7) 175 (49.3)
80+ 88 (15.6) 55 (16.3)
Country of birth
English-speaking country 405 (81.0) 314 (88.5) 8.616 0.003*
Non-English speaking country 95 (19.0) 41 (11.5)
Education
Low 197 (40.1) 96 (27.0) 20.042 <0.001*
Intermediate 105 (21.4) 71 (20.0)
High 189 (38.5) 188 (53.0)
Socioeconomic status (quintile)
1 (lowest) 26 (5.8) 17 (4.9) 7.607 0.107
2 74 (16.6) 51 (14.7)
3 87 (19.6) 51 (14.7)
4 57 (12.8) 38 (11.0)
5 (highest) 201 (45.2) 190 (54.8)
Locality
Metropolitan 346 (76.0) 281 (79.8) 1.827 0.401
Regional 109 (23.9) 71 (21.2)
Health condition
Heart condition 2.089 0.554
Yes 125 (24.9) 90 (25.4)
No 365 (72.7) 261 (73.5)
Kidney disease 8.651 0.034
Yes 22 (4.4) 7 (2.0)
No 472 (94.0) 346 (97.5)
Diabetes 3.015 0.221
Yes 50 (10.0) 27 (7.6)
No 447 (89.0) 327 (92.1)
High cholesterol 4.542 0.209
Yes 264 (52.6) 181 (51.0)
No 221 (44.0) 169 (47.6)
High blood pressure 3.521 0.475
Yes 245 (48.8) 162 (45.6)
No 246 (49.0) 187 (52.7)
Smoking 1.7 0.429
Yes 11 (2.2) 355 (1.7)
No 489 (97.4) 349 (98.3)
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None 103 (20.5) 31 (8.7)
Alittle 191(38.0) 132 (37.2)
Moderate 208 (41.4) 192 (54.1)

No alcohol intake
Up to 1 glass a day 386 (76.9) 280 (78.9)
More than 1 glass a day 106 (21.1) 72 (20.3)

Perceived susceptibility 10.5[4.2] 10.9 [3.4] 7.9 0.005

Perceived severity 14.3 [5.1] 15.5 [3.6] 14.3 0.001

Perceived benefits 13.9 [4.4] 14.9 [2.8] 16.3 <0.001*
Barriers 7.9 [3.4] 8.0 [2.6] 16.3 <0.001*
Cues 11.6 [4.4] 12,6 [2.9] 28.1 <0.001*
General health motivation 14.4 [4.8] 15.5 [2.6] 39.8 <0.001*
Self-efficacy 6.9 [2.4] 7.6[1.4] 34.1 <0.001*

*Refers to significant at p < 0.016; #Refers to the number of identified risk factors; ##Dementia literacy refers to the proportion of respondents who agree that dementia
is a modifiable condition.

Perceived susceptibility 10.84 (3.27) 9.59 (3.39) 8.78 <0.001 0.43 medium
Perceived severity 15.49 (3.52) 14.96 (3.68) 3.3 <0.001 0.16 small
Perceived benefits 14.97 (2.66) 15.32 (3.14) -2.21 0.028 - -
Barriers 8.07 (2.60) 7.73 (2.87) 2.74 0.006 0.13 small
Cues 12.64 (2.89) 12.28 (3.40) 2.23 0.026 - -
General health motivation 15.53 (2.39) 15.41 (2.90) 0.91 0.361 - -
Self-efficacy 7.89 (1.38) 7.56 (1.59) 0.35 0.724 - -

a. P values in the mean column are calculated using 2-sided paired t-tests to compare means at the 2 time points.
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Figure 2. Proportion of correctly identified dementia risk/protective factors pre and post program by type (A) and
frequency (B)

(A) Proportion of correctly identified dementia risk/protective factors by type
100

*statistically significant at the .005 level
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(B) Proportion of correctly identified dementia risk/protective factors pre and post by frequency
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0.001, Cohen’s d = 0.16, small effect size) of the condition Discussion
following program completion. Additionally, participants
had lower perceived potential barriers linked to altering
lifestyle behavior to reduce risk post program (Mean pre
= 8.07 vs Mean post = 7.73; t = 2.74; p = 0.006, Cohen’s d =
0.13, small effect size). There were no significant changes
in participants’ reporting of perceptions regarding
perceived benefits, cues to action (i.e., social influences
to change lifestyle and health behavior for dementia
reduction), general health motivation, self-efficacy and
confidence in changing their lifestyle behavior post
program (all p > 0.016).

Findings showed that participants who completed
the program experienced reductions in dementia risk
scores (medium effect), improved awareness of risk
factors (small effect), reduced perceived susceptibility
and severity of the condition (small to medium effect),
and encountered fewer barriers to adopting brain healthy
lifestyles (small effect). Individuals highly motivated to
modify their risk and those perceiving more benefits from
lifestyle changes showed the most significant reductions
in dementia risk scores post-intervention, highlighting the
potential impact of targeted motivation and education on
dementia risk reduction.
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Table 3. Summary of generalised linear regression analysis for predictors of change in dementia risk in 310 older adults

Change in LIBRA index# (N=310)

Predictors
B##

Intercept 1.320
Gender

Female -0.125

Male reference
Age group

65-69 -0.062

70-79 0.036

80+ reference
Country of birth

English-speaking country -0.172

Non-English speaking country reference
Education

Low 0.042

Medium 0.035

High reference
Socioeconomic status

1 (lowest) 0.099

2 0.065

3 -0.029

4 -0.003

5 (highest) reference
Locality

Metropolitan -0.057

Regional reference
Motivation

Perceived susceptibility## # 0.002

Perceived severity### -0.004

Perceived benefits# # # -0.036

Perceived barriers# # # 0.011

Perceived cues to action### 0.007

General health motivation# # # 0.044

Self-efficacy# ## -0.025

95% CI p-value*
-0.233-2.874 0.096
-0.259-0.008 0.066
-0.249-0.124 0.513
-0.131-0.203 0.669

-0.344--0.00004 0.05
-0.088-0.173 0.527
-0.110-0.180 0.634
-0.150-0.347 0.438
-0.124-0.253 0.500
-0.203-0.144 0.740
-0.183-0.177 0.971
-0.232-0.118 0.525
-0.007-0.010 0.740
-0.018-0.010 0.611
-0.047--0.025 <0.001*
-0.005-0.026 0.180
-0.013-0.026 0.498
0.028-0.061 <0.001*
-0.067-0.016 0.227

## computed as post-program LIBRA score minus pre-program LIBRA score, where a higher number indicates a greater reduction in dementia risk; ##refers to the
unstandardized beta (B); ### computed by dichotomising responses (agree vs disagree). “Significant at p<0.016.

While there is initial evidence suggesting the potential
effectiveness of our intervention for individuals who
actively engage with it, the high rates of dropout indicate
a need for further investigation into factors influencing
engagement levels. Dropout could be attributed to
health, time, logistics, motivation-related reasons and
demographic differences between completers and non-
completers. It could also be that many participants are not
willing to engage in this type of individual-level change,
despite understanding how to lower their dementia risk
which is thus a weakness of this type of intervention. This
should be taken into consideration when interpreting

the results as true effects of the intervention on all
participants who enrolled at the beginning is expected
to be considerably less significant. Policy-level change
combined with a more tailored approach, for example
with local stakeholder support (18), personalised and
co-created intervention-boxes that varied across
risk scores, gender and educational level, might have
improved engagement (20).

Nevertheless, the triad of education, adding objects to
the environment, and enablement may have a key role
in reducing dementia risk by addressing motivational
beliefs, and subsequent behaviour change among older
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adults. Education can help to empower individuals
with knowledge about dementia risk factors, preventive
measures, and lifestyle modifications, helping individuals
to make informed health decisions and motivates the
adoption of healthier behaviors, thus lowering the risk
of developing dementia (39, 40). Enablement factors
including reducing the perceived difficulty and increasing
the simplicity of behaviors further complement these
efforts by enabling individuals to initiate and sustain
behavior changes. Furthermore, by providing resources,
support systems, and brain training activities, this can
enhance individual’s motivation for behavior change.
This support enables individuals to overcome barriers
and challenges, supporting improved cognitive function
and reduced dementia risk (41).

Our results were positive in terms of dementia literacy
and awareness. Dementia literacy (i.e., that dementia
is modifiable) improved and knowledge of number
of modifiable risk factors increased, although certain
factors remain unchanged (e.g., physical exercise). Our
sample’s dementia literacy was relatively high (71.6%)
compared to the UK (47%) (42), the Netherlands (44%)
(4), and Belgium (34.5%), and more or less similar to a
Danish (66.5%) and Norwegian (70%) sample (19), all
assessed using the same methodology. Noteworthy, the
assessments in the UK, the Netherlands and Belgium all
took place before 2018 so this difference could be due
to a global rise in attention for the topic of dementia
risk reduction. However we do note that we have a
relatively small, highly self-selecting sample and these
individuals may not be reflective of the samples who
have been exposed to any dementia risk reduction
campaigns. In those who completed our intervention,
awareness increased even further after the intervention
(10% increase), which may have supported changes
in behavior. Indeed, prior studies recognize a positive
relationship between the level of dementia awareness
and lifestyle changes (4, 43, 44). Furthermore, Parial et
al. identified that adults who engage in behavior change
resulted in boosts of cognitive health (45). This prior
work highlights that raising awareness on dementia risk
reduction and consequential behavior change through
more accessible methods of information to the public
can be beneficial, particularly with a focus on more
creative dissemination methods (46). More extensive and
repeated sampling of the population will offer a more
comprehensive insight into response rates and the extent
to which population-wide risk reduction efforts have
contributed to enhanced knowledge levels.

The observed decrease in perceived susceptibility
and severity of dementia following the program aligns
with previous literature highlighting the effectiveness of
personalized interventions in altering risk perceptions
for general health (49) and chronic conditions such as
cancer (50, 51). These findings suggest that our program’s
emphasis on providing individualized feedback based
on participants’ dementia risk profiles can contribute to a
more positive outlook regarding their risk of developing

dementia. Previous research has shown that personalized
feedback leads to greater understanding and acceptance
of risk factors (49), empowers individuals to take control
of their health (31, 52), increases awareness of potential
consequences (53), and builds positive health behaviors
(54). Future research should further examine the relative
advantages of interventions incorporating personalized
feedback compared to those lacking such feedback,
aiming to identify the optimal approach.

The decrease in perceived potential barriers to behavior
change post-program aligns with previous studies
indicating the role of education and targeted strategies
in overcoming barriers to health behavior modifications
(55). Education increases knowledge about the benefits
of behavior change (56) and equips individuals with
problem-solving skills (57), while targeted strategies
enhance self-efficacy (58) and leverage social support
networks (59). However, the lack of significant change
in self-efficacy post program contrasts with previous
research showing improvements in self-efficacy following
dementia literacy interventions (60). This discrepancy
warrants further investigation into potential factors
influencing participants’ confidence in their ability to
make and sustain behavior changes.

Overall, these results support the notion that
personalized, education-focused interventions can
positively impact motivation domains related to dementia
risk reduction. Future programs should consider
incorporating such strategies to enhance self-efficacy
alongside addressing cognitive and behavioral aspects
to maximize effectiveness in promoting brain health and
reducing dementia risk.

Strengths and limitations

Our pre-post study design had no control group, which
limits the findings to correlational relationships. It is also
pertinent to contextualize our study’s findings within
the broader landscape of health intervention acceptance
and adoption. Whilst we applied attrition weights in the
analyses to minimize bias due to selective dropout, the
current sample mainly consisted of older adults who
were highly motivated, highly educated or both, and rates
of dropout were high. Therefore, selection bias may be
present and the sample is an inaccurate representation
of the general population, lowering external validity.
Sampling techniques targeting people from less formal
educational backgrounds and from other cultures will
benefit the generalisability of these findings in future
research. An additional limitation of our study is the
use of change scores as the dependent variable. While
this approach allows us to assess the effectiveness of
interventions over time, it may also introduce variability
due to individual differences in baseline scores
and response patterns. Future research could explore
alternative methods of analysis to mitigate these
potential confounding factors and provide additional
understanding of intervention outcomes.
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Implications

Our study showed that a short-term, population-
targeted, multidomain intervention improved
dementia literacy and dementia risk scores in program
completers. Further work is required to better understand
motivational factors influencing behavior change in older
adults especially for participants who dropped out. This
will reduce the ambiguity around cultures, values and
behavioral risk factors and elucidate reasons for resistance
to behavior change among some individuals. Specifically,
investigating the specific barriers and challenges faced by
older adults in sustaining engagement with brain health
interventions can offer guidance for designing more
targeted and effective approaches. Knowledge on risk
and protective factors as well as other characteristics like
health literacy, perceived relevance of the intervention,
social support networks, and access to resources can
be more thoroughly examined using mixed methods
or open-ended questions to identify areas where
interventions can be improved to better reflect population
perspectives, especially regarding dropout reasons to
enhance acceptability, and engagement.

Future studies should also aim to extend such
interventions to explore potential long-term sustainable
effects that do not perpetuate health inequalities in
resource-constrained populations, a limitation of our
study and other individual-level interventions (e.g.,
FINGER (12)). Our study also raises questions about
the inclusivity of interventions and the potential
for unintentional exclusion of individuals with lower
educational backgrounds. Future research could further
explore the design and delivery of interventions to better
understand how educational differences may influence
program effectiveness. However, an identified cultural
and linguistic stigma associated with reducing dementia
(47, 48) can be a barrier that can preclude people from
seeking education about the disease. For this reason,
it is imperative that awareness programs remain
culturally and linguistically competent to allow for wider
dissemination of dementia knowledge using an inclusive
approach, to be able to address existing stigmas and
lower brain health disparities.

Conclusion

Our results suggest that a brief multidomain behavior
change intervention has potential in reducing a
modifiable dementia risk score and enhancing dementia
awareness among older adults who successfully
completed the intervention. However high dropout
rates highlight the need to improve public engagement.
Future research should focus on combining these
individual-level targeted strategies with population-level
interventions to create an environment that addresses
barriers to participation and retention, and ultimately
maximizes the intervention’s impact on dementia
prevention and awareness.

APILOT STUDY OF BRAIN BOOTCAMP

Conflicts of Interest: On behalf of all authors, the corresponding author states
that there is no conflict of interest.

Statement of Informed Consent: All human subjects provided written informed
consent prior to participation.

Statement of Human Rights: Procedures followed were in accordance with the
ethical standards of the Macquarie University Human Ethics Committee (ref 9174)
and with the Helsinki Declaration of 1975, as revised in 2000

Availability of data and materials: Composite data can be made available upon
reasonable request to the corresponding author (joyce.siette@westernsydney.edu.
au).

Author contributions: JS conceived and received funding for this project,
contributed to the acquisition of data, conducted data analysis, interpreted the
data and drafted the first version of manuscript. LD contributed to acquisition of
data and interpretation of the data. KD, SK, CA and CJ provided statistical advice
and interpretation. All authors made substantial revisions to the manuscript and
approved the definitive version of the manuscript.

Funding: This article presents independent research funded by the New South
Wales Government, My Community Project Grant number MCP19-04026 to Siette.
Armitage is supported by the NIHR Manchester Biomedical Research Centre
and by the NIHR Greater Manchester Patient Safety Research Collaboration. The
sponsors had no role in the design and conduct of the study; in the collection,
analysis, and interpretation of data; in the preparation of the manuscript; or in
the review or approval of the manuscript. Open Access funding enabled and
organized by CAUL and its Member Institutions

Trial registration: ACTRN12621000165886.

Open Access: This article is distributed under the terms of the Creative
Commons Attribution 4.0 International License (http:/ /creativecommons.org/
licenses /by /4.0/), which permits use, duplication, adaptation, distribution and
reproduction in any medium or format, as long as you give appropriate credit
to the original author(s) and the source, provide a link to the Creative Commons
license and indicate if changes were made.

References

1. Rosenau C, Kshler S, Soons LM, et al. Umbrella review and Delphi study
on modifiable factors for dementia risk reduction. Alzheimers Dement
2024;20(3):2223-2239. (In eng). DOI: 10.1002/ alz.13577.

2. Kim S, Sargent-Cox KA, Anstey KJ. A qualitative study of older and middle-
aged adults’ perception and attitudes towards dementia and dementia risk
reduction. ] Adv Nurs 2015;71(7):1694-703. (In eng). DOIL: 10.1111 /jan.12641.

3. Siette J, Dodds L. Sociodemographic associations of dementia literacy in older
Australians. JAL 2022;2(4):252-265. DOL: 10.3390/jal2040021.

4. Heger I, Deckers K, van Boxtel M, et al. Dementia awareness and risk
perception in middle-aged and older individuals: baseline results of the
MijnBreincoach survey on the association between lifestyle and brain health.
BMC Public Health 2019;19(1):678. DOI: 10.1186/512889-019-7010-z.

5. Kjelvik G, Rokstad AMM, Stuebs J, et al. Public knowledge about dementia
risk reduction in Norway. BMC Public Health 2022;22(1):2046. (In eng). DOIL:
10.1186/s12889-022-14433-w.

6. Anstey K], Peters R, Clare L, et al. Joining forces to prevent dementia:
The International Research Network On Dementia Prevention (IRNDP).
Int Psychogeriatr 2017;29(11):1757-1760. (In eng). DOI: 10.1017/
51041610217001685.

7. Kivipelto M, Mangialasche F, Ngandu T. Lifestyle interventions to prevent
cognitive impairment, dementia and Alzheimer disease. Nat Rev Neurol
2018;14(11):653-666. DOL: 10.1038/ $41582-018-0070-3.

8. Lafortune L, Khan A, Martin S, et al. A systematic review of costs and benefits
of population screening for dementia. Lancet 2013;382:556. DOI: 10.1016/
s0140-6736(13)62481-2.

9. Richard E, Andrieu S, Solomon A, et al. Methodological challenges in
designing dementia prevention trials — The European Dementia Prevention
Initiative (EDPI). J Neurol Sci 2012;322(1):64-70. DOIL: https:/ /doi.
org/10.1016/jjns.2012.06.012.

10. Rosenberg A, Mangialasche F, Ngandu T, Solomon A, Kivipelto M.
Multidomain interventions to prevent cognitive impairment, Alzheimer’s
disease, and dementia: From FINGER to World-Wide FINGERS. J Prev
Alzheimers Dis 2020;7(1):29-36. (In eng). DOI: 10.14283/jpad.2019.41.

11.  Aubeeluck A. Behaviour change for dementia prevention and risk reduction
2018. DOLI: 10.4324 /9781351122719-9

12. Ngandu T, Lehtisalo J, Solomon A, et al. A 2 year multidomain intervention
of diet, exercise, cognitive training, and vascular risk monitoring versus

1510



JPAD - Volume 11, Number 5, 2024

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

control to prevent cognitive decline in at-risk elderly people (FINGER): a
randomised controlled trial. Lancet 2015;385(9984):2255-2263. DOI: https:/ /
doi.org/10.1016/50140-6736(15)60461-5.

Barreto PdS, Rolland Y, Cesari M, et al. Effects of multidomain lifestyle
intervention, omega-3 supplementation or their combination on physical
activity levels in older adults: secondary analysis of the Multidomain
Alzheimer Preventive Trial (MAPT) randomised controlled trial. Age Ageing
2017;47(2):281-288. DOI: 10.1093 / ageing / afx164.

Moll van Charante EF, Richard E, Eurelings LS, et al. Effectiveness of a 6-year
multidomain vascular care intervention to prevent dementia (preDIVA): a
cluster-randomised controlled trial. Lancet 2016;388(10046):797-805. (In eng).
DOI: 10.1016/s0140-6736(16)30950-3.

Coley N, Andre L, Hoevenaar-Blom MP, et al. Factors predicting engagement
of older adults with a coach-supported eHealth intervention promoting
lifestyle change and associations between engagement and changes
in cardiovascular and dementia risk: secondary analysis of an 18-month
multinational randomised controlled trial. JMIR 2022;24(5):e32006. DOI:
10.2196/32006.

Ziilke AE, Pabst A, Luppa M, et al. A multidomain intervention against
cognitive decline in an at-risk-population in Germany: Results from the
cluster-randomized AgeWell.de trial. Alzheimers Dement 2024;20(1):615-628.
(In eng). DOI: 10.1002/ alz.13486.

Walsh S, Govia I, Wallace L, et al. A whole-population approach is required for
dementia risk reduction. The Lancet Healthy Longevity 2022;3(1):e6-e8. DOI:
10.1016/s2666-7568(21)00301-9.

Heger I, Kéhler S, van Boxtel M, et al. Raising awareness for dementia risk
reduction through a public health campaign: a pre-post study. BM] Open
2020;10(11):e041211. (In eng). DOL: 10.1136 / bmjopen-2020-041211.

Van Asbroeck S, van Boxtel MP], Steyaert J, et al. Increasing knowledge
on dementia risk reduction in the general population: Results of a public
awareness campaign. Prev Med 2021;147:106522. (In eng). DOL: 10.1016/j.
ypmed.2021.106522.

Paauw D, Heger I, Bjerre JF, et al. Increasing awareness for dementia risk
reduction through a public awareness campaign in Denmark: A pre-post
study. Prev Med 2024;179:107848. (In eng). DOL: 10.1016/j.ypmed.2024.107848.
Siette J, Dodds L, Dawes P, et al. Protocol for a pre-post, mixed-methods
feasibility study of the Brain Bootcamp behaviour change intervention to
promote healthy brain ageing in older adults. PLoS ONE 2022;17(11):e0272517.
DOI: 10.1371/journal.pone.0272517.

Michie S, Wood CE, Johnston M, Abraham C, Francis JJ, Hardeman W.
Behaviour change techniques: the development and evaluation of a taxonomic
method for reporting and describing behaviour change interventions (a suite
of five studies involving consensus methods, randomised controlled trials and
analysis of qualitative data). Health Technol Assess 2015;19(99):1-188. (In eng).
DOI: 10.3310/hta19990.

Deckers K, van Boxtel MP, Schiepers O], et al. Target risk factors for dementia
prevention: a systematic review and Delphi consensus study on the evidence
from observational studies. Int | Geriatr Psychiatry 2015;30(3):234-46. (In eng).
DOL: 10.1002/ gps.4245.

Deckers K, Barbera M, Kéhler S, et al. Long-term dementia risk prediction
by the LIBRA score: A 30-year follow-up of the CAIDE study. Int ] Geriatr
Psychiatry 2020;35(2):195-203. (In eng). DOI: 10.1002/ gps.5235.

Schiepers OJG, Kohler S, Deckers K, et al. Lifestyle for Brain Health (LIBRA):
a new model for dementia prevention. Int ] Geriatr Psychiatry 2018;33(1):167-
175. (In eng). DOI: 10.1002 / gps.4700.

Deckers K, Cadar D, van Boxtel MP], Verhey FR], Steptoe A, Kshler S.
Modifiable risk factors explain socioeconomic inequalities in dementia risk:
evidence from a population-based prospective cohort study. ] Alzheimers Dis
2019;71(2):549-557. (In eng). DOIL: 10.3233 /jad-190541.

Heger IS, Deckers K, Schram MT, et al. Associations of the Lifestyle for Brain
Health index with structural brain changes and cognition: results from the
Maastricht study. Neurol 2021;97(13):1300-e1312. (In eng). DOIL: 10.1212/
wnl.0000000000012572.

Coley N, Hoevenaar-Blom MP, van Dalen JW, et al. Dementia risk scores
as surrogate outcomes for lifestyle-based multidomain prevention trials-
rationale, preliminary evidence and challenges. Alzheimers Dement
2020;16(12):1674-1685. (In eng). DOL: 10.1002/ alz.12169.

Marcinkiewicz A, Reid S. Attitudes towards dementia: findings from the 2016
British social attitudes survey London. NatCen Social Research 2016.

Deckers K, Kéhler S, van Boxtel M, Verhey F, Brayne C, Fleming J. Lack of
associations between modifiable risk factors and dementia in the very old:
findings from the Cambridge City over-75s cohort study. Aging Ment Health
2018;22(10):1272-1278. (In eng). DOL: 10.1080/13607863.2017.1280767.

Ziilke AE, Luppa M, van Boxtel M, et al. Older adults” awareness of modifiable
risk and protective factors for dementia and interest in eHealth interventions
for brain health: a comparison between the Netherlands and Germany. BMC
Public Health 2023;23(1):2321. (In eng). DOI: 10.1186 / s12889-023-17247-6.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

1511

Kim S, Sargent-Cox K, Cherbuin N, Anstey KJ. Development of the Motivation
to Change Lifestyle and Health Behaviours for Dementia Risk Reduction Scale.
Dement Geriatr Cogn Disord Extra 2014;4(2):172-183. DOL: 10.1159/000362228.
Zehirlioglu L, Erunal M, Akyol MA, Mert H, Hatipoglu NS, Kucukguclu O.
Turkish Version of the Motivation for Changing Lifestyle and Health Behavior
for Reducing the Risk of Dementia Scale. ] Neurosci Nurs 2019;51(3) (https:/ /
journals.lww.com/jnnonline/ fulltext/2019/06000/ turkish_version_of_the_
motivation_for_changing.5.aspx).

Lakens D. Calculating and reporting effect sizes to facilitate cumulative
science: a practical primer for t-tests and ANOVAs. Front Psychol 2013;4:863.
(In eng). DOI: 10.3389/ fpsyg.2013.00863.

Narduzzi S, Golini MN, Porta D, Stafoggia M, Forastiere F. Inverse probability
weighting (IPW) for evaluating and “correcting” selection bias. Epidemiol
Prev 2014;38(5):335-41. (In ita).

Castro-Schilo L, Grimm K]J. Using residualized change versus
difference scores for longitudinal research. JSPR 2017;35(1):32-58. DOI:
10.1177/0265407517718387.

Grant SW, Hickey GL, Head S]. Statistical primer: multivariable regression
considerations and pitfalls. Eur J Cardiothorac Surg 2018;55(2):179-185. DOI:
10.1093/ ejcts / ezy403.

Benjamini Y, Hochberg Y. Controlling the false discovery rate: A practical and
powerful approach to multiple testing. ] R Stat Series B 1995;57(1):289-300.
DO https:/ /doi.org/10.1111/j.2517-6161.1995.tb02031.x.

Livingston G, Huntley ], Sommerlad A, et al. Dementia prevention,
intervention, and care: 2020 report of the Lancet Commission. Lancet
2020;396(10248):413-446. DOI: https:/ / doi.org/10.1016 / S0140-6736(20)30367-6.
Siette J, Dodds L, Brooks C, Deckers K. Older adults’ perspectives towards
optimizing lifestyle behaviors and strategies to support healthy brain ageing
during COVID-19 restrictions. Front Public Health 2023;11:1205001. (In eng).
DOI: 10.3389/ fpubh.2023.1205001.

Laver K. What are the effects of cognitive training for people with mild to
moderate dementia? A Cochrane Review summary with commentary. Aust
Occup Ther J 2020;67(5):512-514. (In eng). DOL: 10.1111/1440-1630.12695.
Hudson JM, Pollux PMJ, Mistry B, Hobson S. Beliefs about Alzheimer’s
disease in Britain. Aging Ment Health 2012;16(7):828-835. DOI:
10.1080/13607863.2012.660620.

Dodds LE, Deckers K, Siette J. Dementia awareness, motivation and
modifiable risk factors amongst older Australians in regional communities.
Alzheimers Dement 2023;19(523):e079452. DOL: https:/ /doi.org/10.1002/
alz.079452.

Siette J, Dodds L, Deckers K, Kohler S, Armitage CJ. Cross-sectional survey of
attitudes and beliefs towards dementia risk reduction among Australian older
adults. BMC Public Health 2023;23(1):1021. DOIL: 10.1186/ s12889-023-15843-0.
Parial LL, Lam SC, Ho JYS, Suen LKP, Leung AYM. Public knowledge of the
influence of modifiable cardiovascular risk factors on dementia: a systematic
literature review and meta-analysis. Aging Ment Health 2021;25(8):1395-1409.
DOI: 10.1080/13607863.2020.1786801.

Siette J, Dodds L, Catanzaro M, Allen S. To be or not to be: arts-based
approaches in public health messaging for dementia awareness and
prevention. Australas ] Ageing 2023;42:769-779. DOI: https:/ / doi.org/10.1111/
ajag.13235.

Siette J, Meka A, Antoniades J. Breaking the barriers: overcoming dementia-
related stigma in minority communities. Front Psychiatry 2023;14. DOI:
10.3389/ fpsyt.2023.1278944.

Patel D, Montayre ], Karamacoska D, Siette J. Progressing dementia risk
reduction initiatives for culturally and linguistically diverse older adults
in Australia. Australas ] Ageing 2022;41(4):579-584. DOL: https:/ /doi.
org/10.1111/ ajag.13117.

French DF, Cameron E, Benton JS, Deaton C, Harvie M. Can communicating
personalised disease risk promote healthy behaviour change? A systematic
review of systematic reviews. Ann Behav Med 2017;51(5):718-729. DOI:
10.1007 /s12160-017-9895-z.

Bayne M, Fairey M, Silarova B, et al. Effect of interventions including
provision of personalised cancer risk information on accuracy of risk
perception and psychological responses: A systematic review and meta-
analysis. Patient Educ Couns 2020;103(1):83-95. (In eng). DOI: 10.1016/j.
pec.2019.08.010.

Usher-Smith JA, Silarova B, Sharp SJ, Mills K, Griffin SJ. Effect of interventions
incorporating personalised cancer risk information on intentions and
behaviour: a systematic review and meta-analysis of randomised
controlled trials. BMJ Open 2018;8(1):e017717. (In eng). DOI: 10.1136/
bmjopen-2017-017717.

Yaffe K, Vittinghoff E, Dublin S, et al. Effect of personalized risk-reduction
strategies on cognition and dementia risk profile among older adults: The
SMARRT randomized clinical trial. JAMA Internal Medicine 2024;184(1):54-62.
DOI: 10.1001/jamainternmed.2023.6279.

Fair H, Doherty K, Eccleston C, Edmonds M, Klekociuk S, Farrow



54.

55.

56.

57.

M. The Drivers of Conversations About Dementia Risk Reduction:
A Qualitative Study. ] Health Commun 2023;28(1):64-72. DOI:
10.1080/10810730.2023.2179136.

Casey A-N, Chau T, Heffernan M, Brodaty H. FC5: The Maintain Your Brain
online multidomain intervention for dementia risk reduction: qualitative
exploration of lifestyle changes made, continued, or declined, and why. Int
Psychogeriatr 2023;35(S1):68-68. DOI: 10.1017 /51041610223001035.

Rai A, Misra R, Khan H, Shukla S, Patel DC, Brown A. Systematic review of
the barriers and facilitators to dietary modification in people living with type
2 diabetes and pre-diabetes from South Asian ethnic populations. Diabetic
Medicine 2023;40(8):e15132. DOL: https:/ /doi.org/10.1111/ dme.15132.

Ghisi GLdM, Abdallah F, Grace SL, Thomas S, Oh P. A systematic review
of patient education in cardiac patients: Do they increase knowledge and
promote health behavior change? Patient Educ Couns 2014;95(2):160-174. DOI:
https:/ /doi.org/10.1016/j.pec.2014.01.012.

Hill-Briggs F. Problem solving in diabetes self-management: A model of
chronic illness self-management behavior. Ann Behav Med 2003;25(3):182-193.
DOI: 10.1207 /515324796 ABM2503_04.

APILOT STUDY OF BRAIN BOOTCAMP

58.

59.

60.

©

Gangwani R, Cain A, Collins A, Cassidy JM. Leveraging Factors of Self-
Efficacy and Motivation to Optimize Stroke Recovery. Front Neurol 2022;13.
DOI: 10.3389/ fneur.2022.823202.

Vorderstrasse A, Lewinski A, Melkus GDE, Johnson C. Social Support
for Diabetes Self-Management via eHealth Interventions. Curr Diab Rep
2016;16(7):56. DOI: 10.1007 / s11892-016-0756-0.

Nguyen H, Phan HT, Terry D, Doherty K, McInerney F. Impact of
dementia literacy interventions for non-health-professionals: systematic
review and meta-analysis. Aging Ment Health 2022;26(3):442-456. DOI:
10.1080/13607863.2021.1884843.

The Authors 2024

How to cite this article: J. Siette, L. Dodds, K. Deckers, et al. A Pilot Study of
BRAIN BOOTCAMP, a Low-Intensity Intervention on Diet, Exercise, Cognitive
Activity, and Social Interaction to Improve Older Adults’ Dementia Risk Scores.
] Prev Alz Dis 2024;5(11):1500-1512; http:/ / dx.doi.org/10.14283 /jpad.2024.104

1512



