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Review

Abstract
Dementia is forecast to become increasingly prevalent, 
particularly in low- and middle-income countries, and is 
associated with high human and economic costs. Primary 
prevention of dementia -preventing risk factors leading to 
disease development - is an emerging global public health 
priority. Primary prevention can be achieved in two ways: 
individual-level or population-level. In this rapid review, we 
quantify the proportion of contributing interventional evidence 
to the dementia primary prevention literature that is concerned 
with either approach. We searched Medline, the National 
Institute for Health and Care Excellence, Cochrane, the World 
Health Organization, and Google to identify systematic reviews 
that described primary prevention interventions for dementia. 
We used search terms related to dementia risk reduction, 
intervention/policy, and review. We analysed reference lists of 
included dementia prevention reviews to identify contributing 
primary prevention evidence, and categorised these as 
either individual-level or population-level. Additionally, we 
examined search strategies to investigate the likelihood of 
reviews identifying available population-level interventions. 
We included twelve of the 527 articles retrieved. Population-
level evidence was summarised by only two reviews. In these 
two reviews, <2.5% of the interventions described where 
population-level interventions. Most search strategies were 
weighted towards identifying individual-level evidence. 
Existing systematic reviews of dementia primary prevention 
interventions include almost no population-level evidence. 
Correction of this imbalance is needed to ensure that dementia 
prevention policies can achieve meaningful reductions in the 
prevalence of, and inequalities in, dementia.

Key words: Dementia, primary prevention, population-level 
approaches. 

Introduction

Dementia is forecast to become increasingly 
prevalent, particularly in low- and middle-
income countries (1). Dementia is associated 

with high human and economic costs (2), and available 
treatments are minimally effective at best (3–5). 
Observational data have suggested that incidence has 

reduced in high-income countries (6), and have pointed 
to potentially modifiable risk and protective factors (7). 
Therefore, primary prevention of dementia - preventing 
risk factors leading to the development of disease - is an 
emerging global public health priority (8).   

Primary prevention can be categorised into two 
main types: individual-level or population-level 
(9). Individual-level approaches place the onus on 
individuals, usually those identified as high-risk for 
disease development, to lower their risk by changing 
their behaviours. Population-level approaches attempt 
to shift the risk distribution of the whole population, by 
changing the structural, societal conditions that drive 
risk and protective factor development and maintenance 
(9). Population-level approaches can result in more 
substantial incidence and prevalence reductions, greater 
health equity, and longer-term effects, than individual-
level approaches (10, 11). However, they tend to be 
more academically challenging to research, and more 
politically challenging to implement, and are therefore 
likely to be under-researched, creating a cycle of absence 
of evidence for policymakers (10, 11). In this rapid review, 
we examine the dementia primary prevention literature 
to quantify the proportion of contributing interventional 
evidence that is population-level as compared to 
individual-level, to understand whether population-level 
approaches have been under-researched for dementia 
primary prevention. 

Methods

The protocol for this rapid review was registered on 
Open Science Framework https://osf.io/ps736/.

Search strategy

We developed the search strategy with a medical 
librarian (IK). We searched Medline via Ovid on 10/11/22 
for terms related to dementia risk reduction AND 
(intervention OR policy) AND review, limiting to articles 
published in the last 10 years (since 01/01/2013). In 
addition, we conducted grey literature web-searches on 
the websites of the National Institute of Health and Care 
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Excellence (NICE), Cochrane reviews, the World Health 
Organization (WHO), and an advanced google search, for 
terms related to dementia and prevention. The full search 
strategy is available in appendix A. 

Inclusion and exclusion criteria

In order to achieve a pragmatic overview of the 
dementia primary prevention literature, we excluded 
reviews that focussed only on one proposed risk factor, 
or one group of risk factors (e.g. physical activity 
interventions), including only reviews that aimed to 
summarise the breadth of dementia primary prevention 
interventions. We excluded reviews that were not 
informed by systematic literature searches. 

Study selection

Articles from all database and grey literature searches 
were uploaded to the Rayyan systematic review webtool 
(12). Two researchers (SW and LW) independently 
screened articles by title and abstract, and read any 
potentially relevant articles in full to determine eligibility. 
Conflicts were resolved by discussion.

Data extraction

Data were extracted by one reviewer (SW), and 
checked by another (LW), into a pre-determined template. 

The reference lists of the included dementia prevention 
reviews were analysed, to identify contributing evidence 
which described primary prevention interventions or 
policies. Primary prevention interventions were defined 
as those involving cognitively healthy participants, 
with at least one outcome measure of cognitive decline, 
dementia, or a modifiable risk or protective factor for 
incident dementia. The references were reviewed by title 
and/or abstract, and full texts were retrieved for any 
potentially relevant articles. 

The references were then categorised as: individual-
level or population-level. If contributing evidence was 
referenced in the form of a review rather than primary 
evidence, then the individual studies contributing to 
that review were examined to determine whether the 
review summarised individual-level interventions 
only, population-level interventions only, or mixed 
interventions. Population-level interventions were 
defined as ‘measures applied to populations, groups, 
areas, jurisdictions, or institutions with the aim of 
changing the social, cultural, physical, commercial, 
economic, environmental, occupational, or legislative 
conditions to make them less conducive to the 
development or maintenance of the modifiable lifecourse 
risk factors for dementia, and/or more conducive to the 
development or maintenance of the modifiable lifecourse 
protective factors for dementia’ (13). Any intervention not 
meeting the definition of a population-level intervention 

was considered to be individual-level.
For each contributing article that described a 

population-level intervention, we reviewed how this 
reference was summarised by the source dementia 
prevention review. We then made a judgement as to how 
much the population-level evidence had contributed to 
the evidence presented by, and recommendations made 
by, the source dementia prevention review.

Lastly, we reviewed the search strategies used by the 
dementia prevention reviews to identify interventional 
evidence, and extracted the search terms used. 

Data synthesis

We quantified the proportion of contributing primary 
prevention articles which described individual-level 
and population-level interventions. The contributing 
population-level evidence was described narratively, 
grouped by intervention design, and risk factor targeted. 

The search terms used by the dementia prevention 
reviews were analysed, with a judgement made on the 
likelihood of these reviews identifying population-level 
primary prevention evidence that was available. The 
findings of this search strategy analysis were reported 
narratively.

Results

The searches produced 527 articles in total for 
screening (figure 1), of which 340 came from a formal 
database and 187 came from the grey literature. Of 
the database articles, 45 were read in full to assess for 
eligibility, and eight dementia prevention reviews (7, 
14–20) were included. We included four (21–24) (Google 
search n=3, NICE search n=1) articles from the grey 
literature. 

One article (13) was excluded, despite meeting the 
inclusion criteria, because it was conducted by members 
of this author group, since the present article was 
conceived, with the explicit intention of increasing the 
population-level dementia primary prevention evidence 
base (i.e. that review, and the present review, are linked 
parts of the same research focus). 

Dementia prevention (source) reviews

The included dementia prevention reviews are shown 
in table 1. Of the twelve included reviews, eight were 
peer-reviewed academic papers, including one Cochrane 
review (20), two were from national public health 
agencies (21, 23), one was a guidance document from the 
WHO (22), and one was an evidence review to inform 
NICE guidance (24). Two reviews (7, 14) were updates of 
other included reviews (18, 19). 
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Figure 1. PRISMA flowchart

Table 1. Included dementia prevention reviews
Author, Year Title Publication Type

Andrieu, 2015 Prevention of sporadic Alzheimer’s disease: lessons learned from clinical trials and 
future directions

Peer-reviewed academic paper

Barnett, 2015 Interventions to Prevent Cognitive Decline and Dementia in Adults without 
Cognitive Impairment: A Systematic Review.

Peer-reviewed academic paper

Coley, 2022 Randomised controlled trials for the prevention of cognitive decline or dementia: A 
systematic review

Peer-reviewed academic paper 

Flodgren, 2016 Primary and secondary prevention interventions for cognitive decline and dementia Norwegian Institute of Public Health 
report

Hafdi, 2021 Multi-domain interventions for the prevention of dementia and cognitive decline. Cochrane review

Lafortune, 2014 Disability, dementia, and frailty in later life: mid-life approaches to prevent or delay 
the onset of these conditions

NICE guidance document

Livingston, 2017 Dementia prevention, intervention, and care.  Peer-reviewed academic paper

Livingston, 2020 Dementia prevention, intervention, and care: 2020 report of the Lancet Commission. Peer-reviewed academic paper

Prince, 2019 Risk reduction of cognitive decline and dementia: WHO guidelines  WHO guideline

Solomon, 2021 Multidomain interventions: state-of-the-art and future directions for protocols 
to implement precision dementia risk reduction. A user manual for Brain Health 
Services-part 4 of 6.

Peer-reviewed academic paper

Wittenberg, 2017 Primary prevention of dementia: barriers and facilitators Public Health England report 

Yu, 2020 Evidence-based prevention of Alzheimer’s disease: systematic review and meta-
analysis of 243 observational prospective studies and 153 randomised controlled 
trials

Peer-reviewed academic paper

NICE = National Institute for Health and Care Excellence. WHO = World Health Organization
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Table 2. Contributing population-level evidence
Source 
Dementia 
Prevention 
Review

Author, Year Title and description Whole review focused on popula-
tion-level evidence?

Coverage in source review Likely to have directly 
influenced the evidence/ 
recommendations in 
source review?

Lafortune Abioye, 2013 Do mass media campaigns improve 
physical activity? a systematic 
review and meta-analysis 
SR of 9 mass media campaigns 
aimed at increasing physical activity

Mostly population-level 
7/9 interventions aimed to make 
physical activity a social norm

Moderate evidence from three SRs 
that mass media campaigns may 
increase awareness and may promote 
walking but may not reduce sedentary 
behaviour or lead to achieving 
recommended levels of overall 
physical activity (Abioye). Campaigns 
that promoted physical activity as 
a ‘social norm’ seemed to be more 
effective in reducing sedentary 
behaviour (Abioye); but were less 
effective than other strategies to 
increase physical activity.

Yes - for physical activity

Lafortune Cleland, 2012 The effectiveness of physical 
activity interventions in socio-
economically disadvantaged 
communities: A systematic review 
SR of 27 interventions aimed at 
increasing physical activity amongst 
socioeconomically disadvantaged 
groups

Mostly individual-level 
5/27 were multi-component 
community-level interventions 
including some population-level 
components (e.g. providing free 
gym memberships). The results 
for these interventions reported 
separately in the synthesis

There is weak, limited evidence from 
one systematic review that community 
interventions are effective in 
promoting uptake of physical activity 
in socioeconomically disadvantaged 
populations

Yes - for physical activity

Lafortune Cleland, 2013 Effectiveness of interventions to 
promote physical activity among 
socioeconomically disadvantaged 
women: a systematic review and 
meta-analysis 
SR and meta-analysis of 19 
interventions aimed at increasing 
physical activity amongst 
socioeconomically disadvantaged 
women

Mostly individual-level 
2/19 were multi-component 
community-level interventions 
which included some population-
level components. The results for 
these interventions not reported 
separately in the analysis

There is moderate evidence from two 
systematic reviews that evaluated 
interventions to promote physical 
activity among socioeconomically 
disadvantaged populations in general 
and among socioeconomically 
disadvantaged women that 
programmes with a group delivery 
mode are effective in increasing PA in 
both these populations.

Unlikely

Lafortune Leavy, 2011 Physical activity mass media 
campaigns and their evaluation: a 
systematic review of the literature 
2003–2010
SR of 18 mass media campaigns 
aimed at increasing physical activity

Mostly individual-level
5/18 were based on a population-
level theoretical framework. The 
results for these interventions not 
reported separately in the analysis

There is moderate evidence from three 
SRs that mass media campaigns may 
increase awareness.

No

Lafortune Wu, 2011 Economic Analysis of Physical 
Activity Interventions
SR of 91 effective physical activity 
interventions with enough 
information to translate effects 
into MET-hours gained. Cost-
effectiveness ratios calculated as cost 
per MET-hour gained per day per 
individual reached

Mostly individual-level
1/6 interventions categories 
population-level: creation or 
enhanced access to places for 
physical activity (n=3 studies).

Interventions with low cost-
effectiveness ratios were found in all 
six intervention categories, although 
only a few were of the highest quality 
and also had objective measures. 
Nevertheless, these studies comprise 
evidence that increasing physical 
activity at a population level is likely 
to be feasible.

Unlikely

Prince WHO, 2010 Global strategy to reduce the harmful 
use of alcohol
A strategy document, underpinned 
by an evidence review, which makes 
recommendations for alcohol policy 
to governments around the world

Mostly population-level
4/7 prevention policy areas were 
population-level (drink-driving law, 
availability, marketing, pricing), 
and 2/7 were mixed (health service 
access, community action) 

Individual level interventions 
should be provided in the context 
of WHO Global strategy to reduce 
harmful use of alcohol (WHO 2010) 
and population level interventions, 
through strengthening restrictions 
on alcohol availability, enforcing 
drink driving countermeasures, 
facilitating access to screening, 
brief interventions, and treatment, 
enforcing bans or comprehensive 
restrictions on alcohol advertising, 
sponsorship, and promotion, raising 
prices on alcohol through excise taxes 
and pricing policies.

Yes - for alcohol

Wittenberg Liu, 2012 Adapting health promotion 
interventions to meet the needs of 
ethnic minority groups: mixed-
methods evidence synthesis
Mixed methods realist review 
summarising evidence for adapting 
health promotion interventions to 
meet the needs of ethnic minority 
groups

Mostly individual-level
The summary of guidelines and 
SRs includes a small number of 
references to population-level 
interventions (e.g. provision of 
physical activity infrastructure). The 
summary of SRs of adapted health 
promotion interventions includes 
a small number of references to 
population-level interventions (e.g. 
mass media interventions aimed at 
changing cultural norms)

Review referenced, without any detail, 
in a bullet point acknowledging that 
the impact of culture and religion 
on knowledge/ awareness, beliefs 
and lifestyle behaviours may be a 
patient-orientated barrier to successful 
implementation of primary prevention 
of dementia interventions

No

SR = Systematic Review. WHO = World Health Organization
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Contributing primary prevention evidence

Review of the reference lists of the included dementia 
prevention reviews identified seven papers which 
described population-level prevention interventions 
(25–31) (table 2). These seven references came from 
three source reviews (22–24); meaning that nine of the 
twelve included dementia primary prevention reviews 
referenced zero population-level dementia risk reduction 
evidence. 

All seven referenced articles describing population-
level interventions were review documents which 
included evidence on the effectiveness of both individual-
level and population-level interventions. In five (26–30) of 
these reviews, most of the contributing evidence was for 
individual-level interventions; only two predominantly 
included population-level evidence (25, 31). Five of the 
reviews considered interventions to increase physical 
activity, mostly through mass media interventions 
that aimed to change sociocultural norms (27–31), 
one reported interventions to reduce excess alcohol 
consumption, e.g. restricting marketing or reducing 
availability (25), and one reported “health promotion” 
interventions (e.g. healthier diets, more physical activity) 
amongst ethnic minority groups – with the contributing 
population-level evidence mainly for physical activity 
(26). 

Because the population-level interventions in the 
contributing evidence were contained within reviews 
that described both individual-level and population-
level interventions (rather than primary studies that 
described only one intervention), the extent to which 
the population-level intervention evidence specifically 
influenced the reporting and recommendations of the 
source dementia prevention reviews was unclear. It 
is possible that when the source dementia prevention 
reviews were extracting and considering these 

contributing reviews in their totality, the population-
level evidence did not significantly contribute to the 
overall impression presented – particularly for the five 
contributing reviews which predominantly described 
individual-level interventions. Analysis of the way that 
the contributing articles were summarised in the source 
dementia prevention reviews found only three occasions 
in which population-level evidence (25, 30, 31) was likely 
to have directly influenced the writing of the source 
dementia prevention reviews (22, 24). 

Table 3 summarises the number of dementia primary 
prevention interventions included by each source 
dementia prevention review, and what percentage of 
this evidence was targeted at the population-level. In ten 
of the twelve dementia prevention reviews, none of the 
directly contributing primary prevention evidence was 
population-level; in the other two reviews, population-
level evidence contributed trivial amounts (2.3% (22) and 
2.4% (24)) of the contributing evidence. 

Search strategy analysis

The search strategy analysis is shown in table 4. For ten 
of the included reviews, it was considered possible that 
population-level evidence, if it existed, would have been 
captured by the search strategies. However, several of the 
strategies favoured the identification of individual-level 
evidence, either by predominantly using individual-
level interventions terms (e.g. nutritional supplements, 
drugs) (16, 17, 20, 22, 24), or by including only those 
interventions that have been subjected to a randomised 
control trial (14, 15, 18). The two reviews by national 
public health agencies (21, 23) adopted more inclusive 
intervention terms (i.e. not limiting the prevention search 
terms to specific intervention words), but as a result had 
to restrict the number of results in other ways, either 
by only including existing reviews of evidence (21), or 

Table 3. Relative contribution of individual- and population-level evidence to the dementia prevention reviews
Dementia prevention review Number of individual-level 

primary prevention interventions 
described

Number of population-level 
primary prevention interventions 
informing evidence presented

Contributing interventional 
evidence that is population-level 
(%)

Andrieu, 2015 87 0 0

Barnett, 2015 39 0 0

Coley, 2022 92 0 0

Flodgren, 2016 71 0 0

Hafdi, 2021 8 0 0

Lafortune, 2014 82 2 2.4

Livingston, 2017 31 0 0

Livingston, 2020 20 0 0

Prince, 2019 42 1 2.3

Solomon, 2021 7 0 0

Wittenberg, 2017 1 0 0

Yu, 2020 112 0 0
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evidence that included explicit consideration of barriers 
and facilitators to intervention success (23). The search 
strategies of two reviews (7, 19) were not sufficiently 
described to allow for a judgement to be made.

Discussion

Main findings

Most reviews (83%, 10/12) of interventions for 
the primary prevention of dementia have reported 
exclusively individual-level interventions. In the minority 
(2/12) of reviews that did report some population-
level interventions, these interventions represented a 
negligible amount (<2.5%) of the contributing evidence. 
The very small amount of contributing evidence that 
was population-level was predominantly related to 
increasing physical activity, mostly through mass media 
interventions to change socio-cultural norms. The 
search strategies used to inform the dementia primary 
prevention reviews were, in general, not designed to 
identify population-level interventions.

Strengths & Limitations

This rapid review was designed to produce a timely 
and pragmatic analysis of the extent to which current 
research summaries of dementia primary prevention 
interventions include population-level interventions. We 
searched only one academic database, limited to reviews 
published in the last decade, and included only reviews 
that summarised the breadth of the primary prevention 
evidence base. It is possible that a more comprehensive 
database search, and/or including reviews of single 
(groups of) risk factor(s), would have identified some 
extra reviews. However, it is unlikely that including one 
or two extra reviews would have significantly changed 
our findings. 

Only one reviewer extracted information on 
population-level interventions contained in the 
reviews. This may have led to misclassification of 
some interventional evidence as not population-level 
evidence, which might have been spotted by a second 
reviewer. However, given the starkness of the findings, 
the overarching finding is highly unlikely to have been 
different, even if this was the case.  

Table 4. Search strategy analysis
Author, Year Search terms and pertinent inclusion/exclusion criteria Possible to pick up population-level interventions? 

Andrieu, 2015 dementia terms AND 
prevention terms AND
randomised controlled trial terms

Yes, if RCTs

Barnett, 2015 dementia terms AND 
(primary prevention OR risk factor OR intervention-specific) 
terms

Yes, though heavily weighted towards individual-level 
interventions (e.g. drugs, nutritional supplements)

Coley, 2022 dementia terms AND 
prevention terms AND
randomised controlled trial terms

Yes, if RCTs

Flodgren, 2016 dementia terms AND 
prevention terms AND
review terms

Yes, if included in reviews

Hafdi, 2021 dementia terms AND 
(multi-domain OR intervention-specific) terms AND
randomised controlled trial terms

Yes, though weighted towards individual-level interventions (e.g. 
nutritional supplements OR exercise)

Lafortune, 2014 ((prevention AND intervention-specific) terms OR health 
behaviour terms) AND 
(mid-life OR socially excluded adult) terms AND
review terms
Excluded: national policies, laws and taxation

Yes, though weighted towards individual-level interventions 
(exclusion of some relevant intervention types)

Livingston, 2017 Unclear Unclear

Livingston, 2020 Unclear Unclear

Prince, 2019 dementia terms AND intervention-specific terms Yes, though weighted towards individual-level interventions (e.g. 
nutritional supplements, smoking cessation)

Solomon, 2021 dementia terms AND (multi-domain OR intervention-specific OR 
risk reduction) terms

Yes, if part of multi-domain interventions

Wittenberg, 2017 dementia terms AND primary prevention terms AND (barriers 
OR facilitators) terms
+/- intervention-specific terms (e.g. alcohol primary prevention)
+/- terms relating to local government or local NHS 
organisations in England

Yes, if paper includes barriers and facilitators

Yu, 2020 dementia terms AND prevention terms
Inclusion criteria: RCTs only

Yes, if RCTs  

RCT = Randomised Controlled Trial
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Findings in context

It is well established that primary prevention 
interventions that target individual-level behaviour 
change will achieve limited population impact alone (11, 
32). Action on the social and commercial determinants 
of health through population-level policy can achieve 
greater direct population health benefit, and can also 
facilitate individual-level interventions to achieve greater 
impact (9–11). Hypothetically, individuals motivated to 
change behaviour (e.g. become more physically active) by 
individual-level interventions, will be much more likely 
to succeed if the environment around them is supportive 
of change, rather than reinforcing the original behaviour 
– many social and commercial factors will naturally 
pull in the opposing direction unless explicitly tackled 
through public health policy (11). Those most able to 
succeed in spite of societal conditions driving unhealthy 
behaviours are those with the most agency and resources 
– be they financial, cognitive, or social (32). Therefore, 
any dementia prevention policy derived from the existing 
literature, which this rapid review has demonstrated to 
be severely lacking in population-level interventions, 
is unlikely to significantly reduce dementia prevalence, 
nor to reduce existing health inequalities in incidence of 
dementia (33, 34). 

Evaluating the impact of population-level interventions 
on dementia incidence is challenging because the 
outcome must be ascertained in the population at large, 
either through monitoring of diagnosis rates from routine 
healthcare data (which will be an underestimate and 
will reflect diagnostic practices and healthcare access) or 
through extrapolation of population-based cohorts (which 
is expensive, and may be underpowered). However, a 
recent systematic review, led by members of this author 
group, identified 45 economic studies of population-level 
interventions against the proposed modifiable risk factors 
for dementia (13). This indicates that some population-
level evidence is available for curation and lobbying for 
translation into practice. The lack of population-level 
evidence in the included reviews of this paper, despite 
search strategies that could have theoretically identified 
it, suggests that dementia prevention researchers should 
explicitly place a focus on identifying population-
level evidence when designing review methodology. 
The imbalance may also reflect a broader neglect of 
population-level action, with research itself being heavily 
shaped by the nature of investment – funders, research 
agencies, and publishers have a responsibility to address 
this by actively supporting and funding population-level 
evidence generation for the risk reduction of dementia 
(11, 35). Positive examples from other prevention agendas 
can be drawn from, for example the WHO’s ‘best buys’ 
which presents evidence-based policy recommendations 
for the prevention of non-communicable diseases, the 
majority of which are population-level interventions such 
as taxation, marketing restrictions, and public places 

smoking bans (36). 
The need for more emphasis to be placed on 

population-level approaches within the dementia risk 
reduction research agenda was recognised in 2022 in the 
WHO’s blueprint for dementia research (8), the World 
Alzheimer Report 2022 (37), and Alzheimer’s Disease 
International’s, 2022 ‘From Plan to Impact Report V’ 
(38). This suggests there is traction within the research 
community to further this research agenda. 

Conclusion

Existing systematic reviews of dementia primary 
prevention include almost exclusively evidence 
concerning individual-level interventions, and almost 
no evidence concerning population-level interventions. 
The search strategies used to inform these reviews 
were not generally designed to identify population-
level interventions; but this imbalance may also 
reflect a broader, historical lack of emphasis placed on 
population-level prevention evidence generation by 
funders, policymakers, and publishers. There is emerging 
recognition that primary prevention of dementia, and the 
associated evidence base, needs to consider population-
level approaches. This is necessary if dementia prevention 
policies are to achieve meaningful reductions in the 
prevalence of, and inequalities in, dementia. 
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