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Abstract

Background: Tackling modifiable risk factors such as physical inactivity currently represents
the only way to reduce the increasing prevalence of dementia worldwide. Aim: This study
investigated attitudes to increasing physical activity to reduce risk of dementia in people over
50. Methods: Attitudes to increasing physical activity to reduce risk of dementia were
assessed in a national online survey promoted via online forums and public adverts. The
Motivation to Change Behaviour for Dementia Risk Reduction (MOCHAD-10) scale
examined motivation for lifestyle change. Multivariable logistic regression was used to
identify the predictors of willingness and motivation to increase physical activity.

Results: Data from 3,948 individuals showed most people were moderately/very physically
active (80%). People more likely to be physically active had better health and education, were
older, male, and had a partner. People willing to increase physical activity (73%) were more
likely to be younger, non-White, underweight, had better health and lifestyles, and had
experience caring for someone with dementia. People with higher levels of motivation to
change lifestyle (MOCHAD-10 subscales) were more likely to be female, younger, in poorer
physical/mental health, had lower perceived mental activity, and were a carer for someone
with dementia. Conclusion: Men and those with better health were more physically active.
Those who were more motivated to increase physical activity were not necessarily able to be
physically active. Multisectoral public health strategies should seek to use the high motivation
levels among this group to mitigate the barriers related to physical activity for dementia risk

reduction.
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Introduction

Around 28.8 million disability-adjusted life years can be attributed to dementia worldwide, of
which 6.4 million could be linked to key modifiable risk factors (Nichols et al., 2019),
including physical activity, diet (specifically sugar intake), and mental wellbeing (Steyaert et
al., 2020; WHO, 2019). Tackling modifiable risk factors for dementia currently constitutes the
only way to reduce its incidence (WHO, 2019). Even in those who already have some
cognitive impairment, tackling modifiable risk factors might have positive effects on
cognitive function (Chong et al., 2020; Horie et al., 2016). By doing so, the number of people
with dementia could potentially halve by 2050 (Livingston et al., 2017). It is important to
understand people’s willingness and motivation to improve their lifestyle so that effective
public health strategies can be put into place to reduce the number of people developing

dementia (Baumgart et al., 2015).

Physical inactivity is one key modifiable risk factor for dementia (WHO, 2019). Increasing
physical activity is low cost and can have direct and indirect benefits to people’s overall
physical and mental health (WHO, 2019). The World Health Organization guidelines for risk
reduction of cognitive decline and dementia strongly recommends at least 150 minutes of
moderate-intensity aerobic physical activity throughout the week to prevent dementia in
cognitively healthy individuals, in light of moderate quality evidence (WHO, 2019).
However, the link between physical inactivity as a risk factor for dementia is complex
(Steyaert et al., 2020). The benefits to brain health appear to result from the direct positive
effects that increased physical activity may have on brain structures, or indirectly, such as via
the positive effects of physical exercise on other modifiable cardiovascular risk factors,
including hypertension, insulin resistance and high cholesterol levels (WHO, 2019). Other

biological systems, such as enhancement of immune system function, anti-inflammatory
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properties, and increasing neurotrophic factors, also appear to play a mediating role between

physical activity and risk for dementia (WHO, 2019).

Although there are clear benefits of physical activity in later life, there are also myriad
intrapersonal (physical and mental health, individual preferences), interpersonal (personal
motivation, level of guidance), physical environment (weather, neighbourhood, parking), and
structural and organisational factors (cost of activities, flexibility of timetable, suitability of
activities for fitness level) that will have an impact on how much one wishes to, or can
exercise (Bethancourt et al., 2014, p.14). One such interpersonal factor, motivation, is central
to numerous behaviour change theories (Michie et al., 2011; Thggersen-Ntoumani &
Ntoumanis, 2006) and interventions designed to improve physical activity uptake (Chemtob et
al., 2019; Marcus et al., 1998; Schwarzer et al., 2011). An individual’s motivation to engage
in a behaviour may be guided by their needs, beliefs, and values and has been used to predict
both uptake and maintenance of behaviour change (Knittle et al., 2018; Kwasnicka et al.,
2016). In other chronic conditions, motivation is associated with healthy lifestyle change and
adherence to treatment regimens (Fletcher et al., 2016; K&hkonen et al., 2015), even though

not all people who are motivated may in fact be more engaged with physical activity.

For older adults specifically, both intrinsic and extrinsic motivation was found to contribute to
physical activity levels (Dacey et al., 2008). In a group of older adults (median age = 77),
Moschny et al. (2011) found the three most common barriers to physical activity were poor
health, lack of company, and lack of interest. Poor health was the most frequent barrier for
those aged 80 or over. The impact of external factors differed by gender, with lack of
opportunity for sport or leisure, and lack of transport more likely to be cited by older women

than men. Recent literature also suggests worry about dementia and one’s perceived personal
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risk of developing dementia may also contribute to prevention behaviours (Kessler et al.,
2012). However, motivation to make lifestyle change as a means of preventing dementia is
not well understood, with a paucity of literature exploring other internal or external factors
that underpin this. Further consideration should be given to the individual characteristics or
external factors that might impact motivation to make positive lifestyle changes (Kim et al.,
2014). In particular, large studies have yet to explore the sociodemographic and other
characteristics of older people who are less or more willing and motivated to engage with
physical activity and other healthy activities. Knowing which particular groups are at higher
risk for not engaging with physical activity can help inform dementia risk reduction
interventions and may also help tackle other diseases which are preventable through increased

physical activity.

Establishing effective interventions for dementia risk reduction is a public health priority
(WHO, 2017, 2019), and understanding what might predict higher/lower willingness and
motivation to increase physical activity in adults aged 50 and over is an important component
of this (Oliveira, Bosco, et al., 2019; Oliveira et al., 2018). Physical inactivity is responsible
for approximately one in six deaths and is estimated to cost the UK economy £7.4 billion
annually, with around 1 in 3 (34%) of men and 1 in 2 (42%) of women not being active
enough for good health (UK Government, 2019). Currently, there nearly 900,000 people

living with dementia in the UK and 209,600 new cases each year (Wittemberg et al., 2019).

This study aimed to explore the levels of willingness and motivation to increase physical
activity to potentially reduce the risk of dementia, as well as to identify the sociodemographic
and health-related factors associated with these, among individuals aged 50 and over. Besides

identifying the groups of people who are more or less motivated to change their lifestyle, this
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study can also help understand personal motivators for and barriers to change among this

population group which will help ensure that public health strategies are targeted.

Materials and methods

Study design

A cross-sectional online survey was conducted in the United Kingdom (UK) from September
2017 to February 2018. This study was reported in line with the Strengthening the Reporting
of Observational Studies in Epidemiology (STROBE) checklist (von Elm et al., 2014). Full

details of the survey methods are published (Oliveira, Aubeeluck, et al., 2019).

Sample and recruitment

Individuals aged 50 and over, without a dementia diagnosis (self-report), and who were living
in any area of the UK were eligible to take part. Participants were recruited via social media,
online and paper adverts, mailing lists, the Join Dementia Research network (an online
platform through which people can take part in dementia-related research), and the UK
National Institute for Health Research (NIHR) Portfolio. All potential participants were
required to confirm that they met the study inclusion criteria and provided informed consent
before completing the anonymous survey, therefore eligibility was based on self-report only.
Participation took approximately 15 minutes. This study received ethical approval from East
Midlands - Nottingham Research Ethics Committee (IRAS project ID 177280; REC reference

16/EM/0044).

Measures

Outcome variables
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Willingness to increase physical activity: Using 5-point Likert scales (1. not at all; 5. very
much), participants were asked how much they would be willing to increase their physical
activity levels if they were told that their risk of having dementia could be reduced. For
analysis, this variable was dichotomised into: (1) those who were moderately or very active;
and (2) those who had low physical activity levels or unsure. The dichotomisation cut-off was
decided prior to data analysis and was aimed at identifying the groups with the highest and
lowest levels of willing to increase physical activity.

Motivation to change overall lifestyle: The two-factor, 10-item ‘Motivation to Change
Behaviour for Dementia Risk Reduction Scale’ (MOCHAD-10) (Oliveira, Aubeeluck, et al.,
2019) was used to measure participants’ motivation to change their overall lifestyle to
potentially reduce their risk of having dementia. This brief, two factor questionnaire asks
participants about cues to action for improving health behaviour using 5-point Likert scales
(1. strongly disagree; 5. strongly agree), providing a mechanism for assessing both positive
motivational cues, such as an individual’s health beliefs, along with negative cues to action,
such as perceptions of dementia severity. Negative and positive cues to action refer to internal
or external stimulus to change behaviours, which can spike negative or positive emotional
reactions (fear vs. encouragement, for example), both of which lead to higher motivation to
change behaviour. This tool has shown strong internal consistency (Factor 1, 5 items:
a=0.809; Factor 2, 5 items: a.=0.701; Overall o =0.785) (Oliveira, Aubeeluck, et al., 2019).
The scores for each sub-scale can range from 5 to 25 points; higher total scores indicate
higher levels of positive or negative cues to action in each sub-scale (meaning higher
motivation to change lifestyle). For analysis, the two sub-scales were treated as continuous

outcomes.

Predictor variables
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Sociodemographic information and their final categorisation: We collected information on
gender (female/ male/ other), age (years), highest qualification (school degree), relationship
status (with a partner/ without a partner), whether the person had/did not have children (yes/
no), their ethnic group, whether they knew or had known someone living with dementia (yes/
no), as well as whether they had cared or were caring for someone living with dementia (yes/
no).

Self-reported health status and wellbeing: Participants were asked about current health issues
and lifestyle, such as current alcohol consumption (yes/no) or smoking (yes/no), diabetes
(medically diagnosed), hypertension (medically diagnosed), hypercholesterolemia (medically
diagnosed), hearing impairment (medically diagnosed), and frequent experience of fatigue.
Using 5-point Likert scales, participants were also asked to self-report their quality of sleep,
level of social and mental activity, and how often they felt stressed or depressed (e.g. how
often do you sleep well — from 1. always to 5. never).

Physical activity: Using 5-point Likert scales, participants were asked how physically active
they considered themselves to be (1. not active at all; 5. very active) and how many hours of
exercise they did per week during a typical week (1. <1 hour per week; 5. >6 hours a week).
Those who engaged in at least 60 minutes of physical activity a week, were then asked how
often their physical activity was moderate or vigorous, such as walking fast, playing football,
running, swimming, gymnastics (1. very often; 5. never).

Weight/height and diet: Self-reported weight and height were collected to calculate BMI
(kg/m?). For descriptive purposes, BMI values were categorized as follows: BMI <18.5 =
underweight; 18.5 to <25 = regular weight; 25.0 to <30 = overweight; >30=0bese (NHS,
2019). Participants were asked how ‘healthy’ they perceived their diet to be (5-point Likert
scale) and how many portions of fruit/vegetables they normally consumed per day (1

portion=a handful) during a typical week. We have replaced the term ‘normal weight’ with


http://www.nhs.uk/Livewell/getting-started-guides/Pages/getting-started-walking.aspx
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‘regular’ as to avoid labelling those who fall under other categories as having a somewhat
‘abnormal’ body shape, and risking being potentially discriminatory towards people who are

classed as obese (Rubino et al., 2020).

Data analysis

For the binary ‘willingness to increase physical activity’ outcome, logistic regression model
was fitted to examine the association between potential predictors and the outcome. The
univariable association between each potential predictor and outcome variable was examined,;
only those with p-values <0.25 were included as candidate predictors in the initial
multivariable model (considering that the more traditional level of 0.05 may fail to identify
important control variables, while any predictor with a p-value >0.25 in the unadjusted
analysis is unlikely to contribute anything to a multivariable model including other
predictors). Potential predictors were tested for the presence of multicollinearity. If
multicollinearity was identified, one of the correlated predictors was removed from the
multivariable model. Manual backward elimination procedure was used to remove variables
from the multivariable model until only variables with a p-value <0.05 were retained in the
final model. The total number of variables considered in the initial multivariable logistic
model complied with the rule of at least 10 events per predictor parameter to avoid
overfitting (Peduzzi et al., 1996). Odds ratios are presented with 95% confidence intervals
(CI). The same procedure was repeated for the continuous outcomes (two MOCHAD-10 sub-
scales) using linear regression. We did not have any missing data because participants were
required to respond to all the questions, therefore we performed complete case analysis. The

analyses were conducted in Stata® 15.

Results
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Characteristics of the sample

A total of 3,948 individuals [mean (SD) age 62.3 (7.9); 73% female] completed the survey
(Table 1). Most participants had a partner (73.1%), had graduate or post-graduate education
(58.2%), reported having good or excellent health (90.8%), consumed alcohol at least once a
month on a typical month (89.3%), were non-smokers (96.5%), and had no diseases or health
conditions (50.7%). About half of participants felt low or depressed never or almost none of
the time (51.6%) and felt stressed sometimes (57.6%). Majority were quite or very socially

active (76.1%) or mentally active (90.6%), and slept well always or most nights (52.9%)

<|Insert Table 1 here>

Sample characteristics by level of physical activity

Around 78% considered themselves moderately or very active. Of those who exercised, 9.4%
did so less than one hours per week, 34% did between 1 and 3 hours per week, and 52% did 4
or more hour per week. In addition, 75% did moderate or vigorous activities sometimes or
very often, and 25% did moderate or vigorous activities almost never or never. People who
were moderately active or very active were significantly more likely to be men, highly
educated, in good or excellent self-rated health, who consumed alcohol at least once a month,
non-smoker, with no existing diseases, who felt low or stressed never or almost none of the
time (all p<0.001) (Table 1). More individuals with a partner were moderately active or very
active compared to those without a partner (p<0.05). More people who were socially active
were moderately or very physically active compared to those not socially active or with low
social activities (p<0.001), with a similar pattern found for mental activity (p=0.007). More
people who slept well always or most nights were moderately to very active compared to

those who slept well some night or never/almost never (p<0.001). Individuals who were

10



Accepted for publication on 15 September 2021 in the journal Aging & Mental Health

moderately active exercised more hours per week and more often did moderate to vigorous
activities, compared to those who exercised less hours per week or who did moderate or

vigorous activities less often (both p<0.001),.

Predictors of willingness to become more physically active

Over 70% of the respondents were quite a bit or very willing to become more physically
active if they were told that this could reduce their risk of having dementia. After adjusting
for the other variables in the model (Table 2), the odds of being willing to increase physical
activity was 2.10 higher in those with good or excellent self-rated health (95% CI: 1.62, 2.73),
3.10 higher in those who were underweight (95% CI: 1.20, 8.08) compared to those of regular
weight, 1.28 higher in those who were or had been a family carer for someone with dementia
(95% CI: 1.08, 1.52), 1.94 higher in those who reported they were already were moderately or
very active (95% CI:1.60, 2.35), and 1.47 higher in those who reported they were very or
quite socially active (95% CI: 1.22, 1.76). An inverse relationship was observed between
willingness to increase physical activity and age whereby willingness decreased by 3% with
each year of increasing age (0.97; 95% CI: 0.96, 0.98). The odds were also lower in those
who were classified as ‘overweight’ (0.66; 95% CI: 0.55, 0.79) or ‘obese’ (0.53; 95% CI:
0.42, 0.67) and in those who were from a White ethnic background (0.49; 95% ClI: 0.27,
0.89).

<Insert Table 2 here>

Predictors of motivation to change lifestyle for dementia risk reduction (MOCHAD-10)
The mean levels of motivation to change lifestyle were above the middle range for both
positive (M=17.0; SD=3.1) and negative cues to action (M=16.4; SD=3.2). After adjusting for
the other variables in the model (Table 3), the mean ‘positive cues to action’ score (subscale

1) was 0.27 higher in women compared to men (95% CI1 0.04, 0.51). For every year of age,

11



Accepted for publication on 15 September 2021 in the journal Aging & Mental Health

the mean positive cues to action score decreased by 0.03 (95% CI: -0.04, -0.01). Compared to
those who had regular weight, the mean positive cues to action score were 0.45 (95% CI:
0.22, 0.67) and 0.98 (95% CI: 0.68, 1.27) higher for those who were classified as being
overweight and obese, respectively. White individuals had 0.76 (95% CI: -1.39, -0.12) lower
mean positive cues to action scores than those who were from a non-White background.
Similarly, those who were or had been family carers of people with dementia, those who had
>2 diseases or conditions, and those who felt stressed always or most of the time had 0.60
(95% Cl: 0.37, 0.80), 0.53 (95% CI: 0.28, 0.77), and 0.80 (95% CI: 0.43, 1.16) higher mean
positive cues to action scores than their counterparts, respectively. On the other hand, those
who smoked and those who rated themselves as very or quite mentally active had 0.66 (95%
Cl: -1.21, -0.12) and 0.61 (95% CI: -0.95, -0.27) lower mean positive cues to action scores

than their counterparts, respectively.

<Insert Table 3 here>

Regarding the negative cues to action (subscale 2), women had 1.07 (95% CI: 0.83, 1.31)
higher mean score for negative cues to action than men. Similarly, those with a partner, those
who were or had been a family carer for someone with dementia and those with >2 diseases or
conditions had 0.27 (95% ClI: 0.03, 0.51), 0.65 (95% CI: 0.43, 0.90), and 0.36 (95% CI: 0.11,
0.60) higher mean scores for negative cues to action than their counterparts, respectively.
People who felt low or depressed and those who felt stressed always or most of the time also
had higher mean scores (1.07; 95% CI: 0.50, 1.64 and 0.98; 95% CI: 0.56, 1.40, respectively).
Conversely, the mean scores for negative cues to action decreased 0.03 at every year of age
(95% CI: -0.04, -0.01). Those who were highly educated and those who were professional

carers for someone with dementia had 0.27 (95% CI: -0.48, -0.06) and 0.12 (95% CI: -0.59, -

12
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0.34) lower mean scores for negative cues to action than their counterparts, respectively.
Similarly, those who ate >5 portions of fruits/vegetables per day, those who slept well always
or most nights, and those who were very or quite mentally active had 0.58 (95% CI: -0.81, -
0.21), 0.66 (95% CI: -0.99, -0.32) and 0.54 (95% CI: -0.89, -0.19) lower mean scores for
negative cues to action than their counterparts, respectively. Higher levels of willingness to
increase levels of physical activity predicted higher levels of overall motivation levels in

MOCHAD-10 sub-scales 1 (1.67; 95% Cl: 1.44, 1.90) and 2 (0.91; 95% ClI: 0.68, 1.14).

Discussion

This is the first study to investigate willingness to increase levels of physical activity and
overall motivation levels to improve overall lifestyle in order to potentially reduce risk of
dementia in people aged 50 and over in the UK. Overall, we were able to identify three key
patterns: 1) those who were already significantly more physically active (men, older age, with
better overall health status, highly educated), 2) those who were more willing to increase
physical activity (younger age, with a positive perception of health and lifestyle, with
experience as carers for someone with dementia), and 3) those with higher motivation to
improve their overall lifestyle (women, younger age, poorer perceived physical and mental

health, with experience as carers for someone with dementia).

Our findings indicate that individuals who perceive themselves as being ‘healthy’ tend to be
more physically active and more willing to increase their physical activity to reduce their risk
of dementia. It is likely that those already engaging in ‘healthy’ levels of physical activity
exhibited greater self-efficacy and were consequently more willing to increase their activity
levels if needed and had greater knowledge and accessibility to do this. Though less

physically active, individuals with perceptions of poorer health were more motivated to

13
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engage in lifestyle change to prevent dementia. It might be that those who perceived
themselves to be in good health did not feel that additional lifestyle changes were warranted
to reduce their risk of dementia. On the other hand, individuals with poorer perceived health
may have felt that general lifestyle changes were more readily attainable, in contrast to

increasing levels of physical activity, specifically.

Increasing age was significantly associated with decreased willingness to increase physical
activity, despite older adults reporting greater levels of current physical activity. Older age is
often accompanied by an increased prevalence of physical comorbidities that might preclude
engagement in lifestyle change, in particular physical activity (Lovell et al., 2010). Older
adults with impaired mobility often report poorer health and fear of negative outcomes as
barriers to physical activity (Rasinaho et al., 2007). Moschny et al. (2011) found lower
engagement in physical activity in people aged 80 and over, which was linked to decreasing
health. It is therefore possible that older adults do not feel comfortable or able to increase
their physical activity level to prevent dementia. It should be examined if this is due to

practical and structural barriers such as lack of access to age-appropriate activities.

We also found a negative association between age and willingness to increase physical
activity and motivation to change lifestyle across both positive and negative cues to action.
This suggests that whilst older adults report higher current levels of physical activity, their
willingness and motivation to reduce dementia risk might become less intrinsically relevant
over time. Studies show that knowledge about cognitive disorders is limited among older
adults who often show doubt about the possibility of dementia prevention (Rosenberg et al.,

2020). Limited knowledge about the causes of dementia and the relationship between

14
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lifestyle, physical activity, and dementia risk may contribute to reduced motivation to make

lifestyle changes in older adults.

Whilst men reported being more physically active, women demonstrated greater willingness

to increase their physical activity. Women demonstrate significantly lower levels of physical

activity than men, falling substantially below the recommended weekly targets (Guthold et

al., 2018). The discrepancy between women’s willingness and ability to be active might be

explained by social and financial barriers to engaging in physical activity (Tinker et al., 2017,

Kowal & Fortier, 2007a; Nies et al., 1998). In Germany, for example, having access to a car
was an important factor, with women being less likely to have a driving licence in later life
than men (Moschny et al., 2011). Women may also have more caring responsibilities, and

therefore less time to exercise, than men (Kowal & Fortier, 2007b).

Women also reported higher scores in both positive and negative cues to action than their
male counterparts, suggesting higher overall motivation to improve lifestyle. This finding,
along with greater willingness to be active, corroborates previous research in which women
were more likely to report intentions to and engagement in lifestyle change to promote
improved brain health (Smith et al., 2015). This may in part relate to greater reported
knowledge of health behaviours that reduce the risk of dementia in women (Smith et al.,
2014), but also suggests greater receptivity to general health risk information. Gender
differences in health information behaviour have been previously identified, with women
demonstrating greater interest in and actively seeking out health-related information more

frequently than men (Ek, 2015).

15
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We found no differences in levels of physical activity in people with personal or professional
experience with dementia compared to their counterparts. However, people with current or
past experiences as carers for people living with dementia were significantly more willing to
increase physical activity and more motivated to improve their overall lifestyle. Having
higher levels of education and professional experience with dementia were, on the other hand,
related to lower levels of negative cues to action. Studies show that loss or fear-based cues
may be more effective at prompting health behaviour change in individuals who are highly
knowledgeable about a subject or behaviour (Rothman et al., 2006; Wansink & Pope, 2015).
However, our findings suggest that professional experience with dementia may in fact impair

the positive effects that fear-based motivation can have on lifestyle change.

Strengths and limitations

The large sample size provided a broad snapshot of middle aged and older adults across the
UK, particularly for women, who were well represented within the sample. However, the
sample itself was self-selected using convenience sampling from an online platform. The
sample was predominantly White, well educated, with low rates of smoking, and with
relatively high levels of physical activity and perceived health. Therefore, this sample may
have been particularly health conscious compared to the general population. Previous studies
have demonstrated variability in dementia risk by ethnicity, whilst those with lower
educational attainment demonstrate higher risk of dementia (Pham et al., 2018; Sharp & Gatz,
2011). Thus, the findings may not extend to ethnically diverse groups or those with lower
education levels. Further, due to the lack of diversity in our sample, we may have not
included specific factors that may influence willingness to partake in physical activity in
different ethnic groups such as culture-specific exercise, and cost of classes (Belza et al.,

2004).

16
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We have measured and reported weight in this paper, but we have been particularly careful in
our reporting and interpretations of any findings about obesity. This is because people living
at lower socioeconomic conditions tend to be more exposed to sedentarism and unhealthy
diets, and those classified as obese commonly face social stigma and discrimination, which
can cause physical and psychological harm, and may lead to poor-quality healthcare (Rubino
et al., 2020). Hence, being able to have a ‘healthy’ lifestyle of regular physical movement and
nourishing food is not an individual factor only, nor is it an option for many; it is rather a
complex societal issue (Bosco et al., 2020). Though we included BMI in our analysis, this
measure can be highly inadequate and unreliable as a diagnostic criterion for obesity (Rubino

et al., 2020).

Use of an online survey allowed for large scale data collection, however those without access
to the internet or with limited health literacy were likely not included in our sample. Future
research should attempt to recruit a sample that reflects the diverse experiences of the general
population. Additionally, the study relied on self-report tools, which are often hampered by
response bias. Some tools were not standardised which has implications for validity and
reliability. It is hoped that anonymization of the survey encouraged candid responding and
reduced self-report bias. Further, the MOCHAD-10 has previously been validated for use a
community sample (Oliveira, Aubeeluck, et al., 2019), bolstering support for the validity and

reliability of the motivation to change lifestyle findings.

Implications

Our findings have implications for clinical practice and dementia prevention research.

Physical inactivity and weight management are complex and multifactorial issues involving

17



Accepted for publication on 15 September 2021 in the journal Aging & Mental Health

both internal and external factors. People living with poorer health status who we found to be
less willing and motivated to increase physical activity are also likely to be living with
complex social issues, such as discrimination and poverty, and therefore public health
decision-making is far from straight forward (World Health Organization, 2013). However,
there is growing evidence that little increases in physical activity can have wide benefits to
both physical and mental health. In addition, we showed that people with were overweight or
living with obesity responded more favourably to positive cues and may benefit from small

targets to increase physical activity.

Physical activity is often unlikely to be the priority of socially disadvantaged groups who are
affected by a variety of life challenges. However, for many of these individuals low levels of
physical activity can add to the list of disadvantages (World Health Organization, 2013). The
literature shows that even though physical activity promotion among socially disadvantaged
groups is not much different from what would be with any other population group, targeting
and implementation measures are likely to be different and specifically more intense support
measures are needed (e.g., project time duration, funding, and capacity-building needs). It is
suggested a combination of strategies should be used, going beyond simply giving
information (e.g. establishment of local activity groups, involvement of local members of the
community as key partners of physical activity engagement projects) (World Health
Organization, 2013). Public health measures should therefore aim to remove potential
obstacles that may arise in relation to personal characteristics or geographical or residential
location, for example, to foster motivation to engage in physical activity, particularly in low-

active groups (World Health Organization, 2013).

18
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Moreover, brief interventions can elicit short-term change in physical activity levels, however
evidence for long-term maintenance of increased physical activity levels, particularly in older
adults, is limited (Sansano-Nadal et al., 2019). Novel approaches to intervention design are
therefore required to promote sustained behaviour change in populations at risk of developing
dementia. This study demonstrated that specific predictors, including age, gender, current
activity level, and previous experience with dementia all contributed to willingness to
increase physical activity and motivation to change lifestyle to prevent dementia. Given that
motivation to make lifestyle changes is linked to improved outcomes in other chronic
conditions (Kahkonen et al., 2015; Shigaki et al., 2010), tailoring referral strategies and
physical activity programmes or research to meet the unique needs of these specific

populations might bolster participation in and the long-term efficacy of these programmes.

Consideration should also be given to the unique needs of older adults, many of whom might
struggle to increase physical activity levels due to mobility restrictions. In their systematic
review of the motivators and barriers to physical activity in older adults, Baert and colleagues
(2011) suggest that physical activity could be promoted through discussion of the health
benefits associated with being active, along with addressing individuals’ fears, preferences,
level of social support, and constraints in their physical environment. Lifestyle programmes
aiming to reduce dementia risk should target improvements in disease specific knowledge and

address age specific needs.

In summary, our findings suggest not only that motivation to change is complex, but also in
some cases the groups who are both more willing and more motivated to change their lifestyle
to reduce risk of dementia are also the groups who are less at risk and less in need of further

lifestyle change. This has implications for personalised medicine, health education, and public
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health more broadly. For example, should prevention strategies target those at highest risk and
most in need even though they may be less likely to make changes? Or should the strategies
be applied at a general population level to try and reduce population risk? We believe further
research needs to be conducted to further establish personal motivators for change in highest

risk groups.

Conclusion

We found that most people aged 50 and over report to be moderately or very active. Those
who were significantly more physically active were male, of older age, with better overall
health status, and were highly educated. However, those who were more motivated to increase
physical activity — women, those of younger age, those with experience as a carer for a person
with dementia, and those with poorer perceived physical and mental health — were not
necessarily able to be physically active, which could be due to time constraints or poor
physical wellbeing, for example. Multisectoral public health strategies should seek to use the
high motivation levels among this group to mitigate the barriers related to physical activity as
means to enable the inclusion of physical activity into their routines. This study had
limitations related to the cross-sectional design and sampling and we recommend that future
studies are conducted using longitudinal designs and activity trackers which can be more
reliable and could be compared with self-reported information. Studies should also include
social determinants of healthy lifestyles to ensure that public health messages and action can
be better tailored to people who are less motivated to improve physical activity due to social

issues.
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Table 1. Sample characteristics by level of physical activity (n=3,948)

Moderately or very

Low physical activity levels

n (%) active (n=3,071; 77.9%) or unsure (n=869; 22.1%) p-value*
Variables n (%) n (%)
Age (years): mean (SD) 62.3 (7.9) 62.5 (7.9) 61.4 (8.0) <0.001
Gender <0.001
Male 1,060 (26.9) 887 (83.7) 173 (16.3)
Female 2,880 (73.1) 2,184 (75.8) 696 (24.2)
Relationship status 0.003
Doesn’t have a partner 1,015 (25.7) 757 (74.6) 258 (25.4)
Has a partner 2,933 (74.3) 2,319 (79.1) 614 (20.9)
Highest qualification <0.001
Non-graduate 1,651 (41.8) 1,241 (75.2) 410 (24.8)
Graduate or post-graduate 2,297 (58.2) 1,835 (79.9) 462 (20.1)
General health <0.001
Fair or poor 363 (9.2) 142 (39.1) 221 (60.9)
Good or excellent 3,585 (90.8) 2,934 (81.8) 651 (18.2)
Consumes alcohol in a typical month <0.001
No 421 (10.7) 281 (66.8) 140 (33.2)
Yes 3,527 (89.3) 2,795 (79.3) 732 (20.7
Smoker <0.001
No 3,809 (96.5) 2,987 (78.4) 822 (21.6)
Yes 89 (64.0) 89 (64.0) 50 (36.0)
Diseases or other health conditions <0.001
None 2,000 (50.7) 1,679 (83.9) 321 (16.1)
1 821 (20.8) 656 (79.9) 165 (20.1)
>2 1,127 (28.6) 741 (65.8) 386 (34.2)
Feel low or depressed <0.001
Never or almost none of the time 2,037 (51.6) 1,723 (84.6) 314 (15.4)
Sometimes 1,736 (43.9) 1,275 (73.4) 461 (26.6)
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Always or most of the time 175 (4.4) 78 (44.6) 97 (55.4)

Feel stressed <0.001
Never or almost none of the time 1,244 (31.5) 1,032 (83.0) 212 (17.0)

Sometimes 2,275 (57.6) 1,780 (78.2) 495 (21.8)

Always or most of the time 429 (10.9) 264 (61.5) 165 (38.5)

Social activity <0.001
Not socially active or low social activity 944 (23.9) 640 (67.8) 304 (32.2)

Veryl/quite socially active 3,004 (76.1) 2,436 (81.1) 568 (18.9)

Mental activity 0.007
Not mentally active low mental activity 369 (9.3) 267 (72.4) 102 (27.6)

Veryl/quite mentally active 3,579 (90.6) 2,809 (78.5) 770 (21.5)

Sleep well <0.001
Almost never or never 486 (12.3) 307 (63.2) 179 (36.8)

Some nights 1,373 (34.8) 1,053 (76.7) 320 (23.3)

Always or most of the nights 2,089 (52.9) 1,716 (82.1) 373 (17.8)

Hours per week of physical activity <0.001
No physical activity 172 (4.4) 28 (16.3) 144 (83.7)

<1 hour per week 371 (9.4) 69 (18.6) 302 (81.4)

1-3 hours per week 1,344 (34.0) 984 (73.2) 360 (26.8)

4+ hours per week 2,061 (52.2) 1,995 (96.8) 66 (3.2)

Moderate or vigorous physical activity <0.001
Very often 913 (24.2) 898 (98.4) 15 (1.6)

Sometimes 1,914 (50.7) 1,693 (88.5) 220 (11.5)

Never\Almost never\Not sure 950 (25.7) 457 (48.1) 493 (51.9)

SD=Standard Deviation; Physical activity: moderately or very active vs. not active: cell entries for categorical variables are the row percentages.
*p-value based on Chi-squared test for categorical variables or 2-sample t-test for continuous variables.
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Table 2. Characteristics of individuals who would be willing to become more physically active to potentially reduce the risk of dementia and
the univariable and multivariable association between each characteristic and the willingness to become more physically active (n=3,948)

Not at all/A little bit/Not sure
(n=1,081; 27.4%)

Quite a bit/ Very much
(n=2,867; 72.6%)

Unadjusted
(Univariable)

Adjusted
(Multivariable)

n (%) n (%) OR (95% CI)” OR (95% CI)*
Gender
Male * 317 (29.9) 743 (70.1)
Female 756 (26.3) 2,124 (73.8) 1.20 (1.06, 1.40) -
Age (years): mean (SD) 63.3 (8.1) 61.9 (7.8) 0.98 (0.97, 0.99) 0.97 (0.96, 0.98)
Relationship status
Doesn’t have a partner* 313 (30.8) 702 (69.2)
Has a partner 764 (26.1) 2,169 (74.0) 1.27 (1.08, 1.48) -
Highest qualification
Non-graduate* 467 (28.3) 1,184 (71.7)
Graduate or post-graduate 610 (26.6) 1,687 (73.4) 1.09 (0.95, 1.26) -
General health
Fair or poor* 180 (49.6) 183 (50.4)
Good or excellent 897 (25.0) 2,688 (75.0) 2.95 (2.37, 3.67) 2.10(1.62, 2.73)
Body Mass Index
Underweight (<18.5) 6 (10.5) 51 (89.5) 2.23 (0.95, 5.23) 3.10 (1.20, 8.08)
Regular weight (18.5-24.9) * 384 (20.8) 1,464 (79.2)
Overweight (25-29.9) 422 (30.8) 948 (69.2) 0.59 (0.50, 0.69) 0.66 (0.55, 0.79)
Obese (30+) 259 (39.4) 398 (60.6) 0.40 (0.33, 0.49) 0.53 (0.42, 0.67)
Currently employed
No* 586 (29.5) 1,404 (70.6)
Yes 491 (25.1) 1,467 (74.9) 1.25(1.08, 1.43) -
Ethnic group
Non-White* 19 (17.6) 89 (82.4)
White 1,058 (27.6) 2,782 (72.5) 0.56 (0.34, 0.93) 0.49 (0.27, 0.89)
Has children
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No*

Yes

Consumes alcohol in a typical
month

No*

Yes

Knew or know someone with
dementia

No*

Yes

Cared or care for someone with
dementia

No*

Yes (family/informal carer)
Yes (professional carer)

Yes (professional & family carer)
Diseases or conditions

None*

1

>2

Smoker

No*

Yes

Physical activity

Not active?

Moderately or very active
Portions of fruits/vegetables
consumed/day

0-2%

3-4

269 (27.3)
804 (27.2)

117 (27.8)
960 (27.2)

155 (30.8)
922 (26.8)

416 (28.8)
381 (24.7)
72 (26.8)
53 (28.0)

477 (23.9)
204 (24.9)
396 (35.1)

1,026 (26.9)
51 (36.7)

372 (42.7)
707 (22.9)

238 (33.1)
464 (27.2)

716 (72.7)
2,153 (72.8)

304 (72.2)
2,567 (72.7)

348 (69.2)
2,523 (73.2)

1,029 (71.2)
1,161 (75.3)
197 (73.2)
136 (72.0)

1,523 (76.2)
617 (75.2)
731 (64.9)

2,783 (73.1)
88 (63.3)

500 (57.3)
2,371 (77.1)

482 (66.9)
1,240 (72.8)
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1.00 (0.86, 1.18)

1.03 (0.82, 1.29)

1.22 (0.99, 1.49)

1.23 (1.05, 1.45)
1.11 (0.83, 1.48)
1.04 (0.74, 1.45)

0.95 (0.78, 1.14)
0.57 (0.49, 0.67)

0.64 (0.45, 0.90)

2.50 (2.14, 2.93)

1.32 (1.09, 1.59)

1.28 (1.08, 1.52)
1.08 (0.79, 1.48)
1.03 (0.72, 1.48)

1.94 (1.60, 2.35)
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>5 375 (24.6) 1,149 (75.4) 1.51 (1.25, 1.84) -
Sleep well

Almost never or never* 169 (34.8) 317 (65.2)

Some nights 388 (28.3) 985 (71.7) 1.35(1.09, 1.69) -
Always or most nights 520 (24.9) 1,569 (75.1) 1.61 (1.30, 1.99) -
Feel low or depressed

Never or almost none of the time* 513 (25.2) 1,524 (74.8)

Sometimes 495 (28.5) 1,241 (71.5) 0.84 (0.73, 0.98) -
Always or most of the time 69 (39.4) 106 (60.6) 0.52 (0.38,0.71) -
Feel stressed

Never or almost none of the time+ 327 (26.3) 917 (73.7)

Sometimes 618 (27.2) 1,657 (72.8) 0.96 (0.82, 1.12) -
Always or most of the time 132 (30.8) 297 (69.2) 0.80 (0.63, 1.02) -
Social activity

Not socially active? 336 (35.6) 608 (64.4)

Very or quite socially active 741 (24.7) 2,263 (75.3) 1.69 (1.44, 1.97) 1.47 (1.22, 1.76)
Mental activity

Not mentally active* 98 (26.6) 271 (73.4) -
Very or quite mentally active 979 (27.4) 2,600 (72.7) 0.96 (0.75, 1.22) -
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“Univariable association between each variable and willingness to increase physical activity; Adjusted for all the other variables in the final model.

‘Reference category
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Table 3. Predictors of motivation to change lifestyle for dementia risk reduction measured by two sub-scales as part of the MOCHAD-10 scale (n=3,948)

Subscale 1: Positive cues to action

Subscale 2: Negative cues to action

Variables Unadjusted (Univariable) Adjusted (Multivariable)  Unadjusted (Univariable)”  Adjusted (Multivariable)
Regression coefficient Regression coefficient Regression coefficient Regression coefficient
(95% CI)” (95% CI T (95% CI)” (95%CI) T
Gender
Male
Female 0.51(0.29, 0.73) 0.27 (0.04 0.51) 1.38 (1.16, 1.60) 1.07 (0.83, 1.31)
Age (years) -0.05 (-0.06, -00.4) -0.03 (-0.04, -0.01) -0.05 (-0.06, -0.04) -0.03 (-0.04, -0.01)

Relationship status
Doesn’t have a partner
Has a partner

Highest qualification
Non-graduate

Graduate or post-graduate
General health

Fair or poor

Good or excellent

Body Mass Index
Underweight (<18.5)
Regular weight (18.5-24.9)
Overweight (25-29.9)
Obese (30+)

Currently employed

No

Yes

Ethnic group

Non-White

White

0.27 (0.05, 0.49)

-0.30 (-0.50, -0.11)

-0.26 (-0.59, 0.07)
0.00 (-0.81, 0.81)
0.30 (0.08, 0.51)
0.92 (0.65, 1.19)

0.33 (0.14, 0.53)

-0.84 (-1.43, -0.26)

-0.35 (-0.97, 0.70)

0.45 (0.22, 0.67)
0.98 (0.68, 1.27)

-0.76 (-1.39, -0.12)

0.16 (-0.07, 0.39)

-0.47 (-0.68, -0.27)

-0.57 (-0.92, -0.23)
-1.01 (-1.85, -0.17)
-1.02-1.87,-0.18)
-0.63 (-1.49, 0.24)

0.15 (-0.05, 0.34)

0.32 (-0.29, 0.93)

0.27 (0.03, 0.51)

-0.27 (-0.48, -0.06)
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Has children

No

Yes

Consumes alcohol in a typical month
No

Yes

Knew or know someone with dementia
No

Yes

Cared or care for someone with dementia
No

Yes (family/informal carer)

Yes (professional carer)

Yes (professional & family carer)
Diseases or conditions

None

1

>2

Smoker

No

Yes

Physical activity

Not active

Moderately or very active

Portions of fruit/vegetables per day
0-2

3-4

>5

Sleep well

Almost never or never

0.14 (-0.08, 0.36)

-0.33 (-0.64, -0.02)

0.62 (0.34, 0.91)

0.82 (0.59, 1.04)
0.18 (-0.23, 0.58)
0.64 (0.17, 1.11)

0.19 (-0.06, 0.44)
0.34 (0.12, 0.56)

-0.47 (-0.99, 0.05)

-0.38 (-0.61, -0.15)

-0.17 (-0.44, 0.09)
-0.34 (-0.61, -0.07)

0.60 (0.37, 0.80)
-0.22 (-0.62, 0.20)
0.20 (-0.25, 0.66)

0.24 (-0.01, 0.50)
0.53 (0.28, 0.77)

-0.66 (-1.21, -0.12)
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0.02 (-0.21, 0.25)

-0.22 (-0.54, 0.11)

0.79 (0.50, 1.09)

1.09 (0.86, 1.32)
-0.52 (-0.93, -0.10)
0.49 (0.01, 0.98)

-0.14 (-0.40, 0.12)
0.28 (0.04, 0.51)

0.21 (-0.33, 0.76)

-0.44 (-0.69, -0.20)

-0.25 (-0.53, 0.03)
-0.59 (-0.88, -0.31)

0.65 (0.43, 0.90)
-1.08 (-1.48, -0.68)
-0.12 (-0.59, 0.34)

-0.06 (-0.33, 0.20)
0.36 (0.11, 0.60)

-0.21 (-0.46, 0.13)
-0.58 (-0.81, -0.21)
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Some nights

Always or most nights

Feel low or depressed

Never or almost none of the time
Sometimes

Always or most of the time

Feel stressed

Never or almost none of the time
Sometimes

Always or most of the time
Social activity

Not socially active

Very or quite socially active
Mental activity

Not mentally active

Very or quite mentally active

Willingness to increase physical activity

Not at all/A little bit/Not sure
Quite a bit/\VVery much

-0.27 (-0.59, 0.05)
-0.66 (-0.97, -0.36)

0.47 (0.28, 0.67)
0.57 (0.09, 1.04)

0.58 (0.37, 0.79)
1.04 (0.71, 1.38)

0.02 (-0.20, 0.25)

-0.78 (-1.11, -0.45)

1.59 (1.38, 1.80)

0.47 (0.24, 0.70)
0.80 (0.43, 1.16)

-0.61 (-0.95, -0.27)

1.67 (1.44, 1.90)

Accepted for publication on 15 September 2021 in the journal Aging & Mental Health

-0.30 (-0.63, 0.03)
-1.27 (-1.58, -0.95)

1.12 (0.92, 1.33)
2.04 (1.55, 2.52)

1.01 (0.80, 1.23)
2.16 (1.82, 2.51)

-0.17 (-0.40, 0.06)

-1.12 (-1.46, -0.78)

0.83 (0.61, 1.06)

-0.11 (-0.45, 0.23)
-0.66 (-0.99, -0.32)

0.54 (0.31, 0.78)
1.07 (0.50, 1.64)

0.51 (0.26, 0.75)
0.98 (0.56, 1.40)

-0.54 (-0.89, -0.19)

0.91 (0.68, 1.14)

“ Univariable association between each variable and cues to action; T Adjusted for all the other variables in the final model.
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