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Abstract. In the past decade a large body of evidence has accumulated on risk factors for dementia, primarily from Europe
and North America. Drawing on recent integrative reviews and a consensus workshop, the International Research Network on
Dementia Prevention developed a consensus statement on priorities for future research. Significant gaps in geographical
location, representativeness, diversity, duration, mechanisms, and research on combinations of risk factors were identified.
Future research to inform dementia risk reduction should fill gaps in the evidence base, take a life-course, multi-domain
approach, and inform population health approaches that improve the brain-health of whole communities.

Keywords: Multi-domain, primary prevention, risk factor, risk reduction

Globally, dementia is one of the top 10 most
burdensome health conditions among older people
[1]. Although reports of a reduction in incidence in
some high-income countries are promising [2, 3],
prevalence will continue to increase overall due to
population aging (e.g., [4]). Furthermore, the impact
of rising levels of obesity and diabetes, especially
among young people, may counteract declining levels
of vascular risk factors (e.g., reduction in smok-
ing rates, levels of blood pressure) over the past
two decades [5–7]. In the currently challenging and
changing landscape of a world with COVID-19, it
is important to optimize overall health of older per-
sons, and produce low-cost, remote health promotion
responses to chronic conditions. This will require
shifting paradigms for dementia risk reduction. We
need to move beyond granular individual risk factor
studies and debates about measures and definitions,
toward integrating life-course perspectives, person
centered outcomes, and policy-level approaches that
improve cognition in whole populations.

The International Research Network on Dementia
Prevention (IRNDP) [8] brings together researchers
and policymakers who are working on dementia pre-
vention via dementia risk reduction, across the globe.
The goal is to develop the international evidence base
for translating dementia risk reduction research into
practice by enhancing information sharing and cat-
alyzing interdisciplinary collaboration. At our first
international conference in October 2019, the IRNDP
leadership committee held a workshop of experts
to develop a position paper on future directions

for research on dementia prevention and dementia
risk reduction. This built on a special issue focused
entirely on dementia prevention and published by the
IRNDP in the Journal of Alzheimer’s Disease in 2019
alongside multiple key commentaries [9–11]. In this
commentary, we present the IRNDP statement on the
state of dementia risk reduction and dementia preven-
tion and identify future directions for research that
focus primarily on non-pharmacological strategies
or pharmacological management of chronic disease
(e.g., blood pressure lowering using medication). The
aim is to provide clarity for funding bodies, clinicians,
research teams and policy makers, and to optimize
research efficiency (e.g., [12]).

The reduction of incident dementia cases at a given
age is referred to as ‘prevention of dementia’ at the
population level. Because dementia occurs mostly in
the very old, delaying the average age of dementia
onset by as little as a year or two will lead to a reduc-
tion in age specific prevalence as older adults reach
life expectancy.

Early work by committee members [13, 14] and
other recent reports such as the Lancet Commission
[15] concluded that childhood education, exercise,
maintaining social engagement, reducing smoking,
and management of hearing loss, depression, dia-
betes, and obesity across the life course are key
protective factors which collectively have potential
to delay or prevent a third of dementia cases. The
weight of evidence at present suggests that late-
life cognitive decline and dementia are amenable
to modification by treatment of vascular risk
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Fig. 1. Schematic Birdseye View of the Current Landscape of Evidence for Dementia Risk Reduction Research. Note. This heatmap
is indicative of the evidence that is currently available from systematic reviews and meta-analyses of dementia risk reduction research.
Evidence was collated from a number of large-scale reviews [17–20] and influenced by [13–16, 46, 47].

factors, increase in physical, mental, and social activ-
ity, and avoiding environmental hazards [16, 17].
The list of modifiable risk factors continues to grow
with publication of systematic reviews that allow for
aggregation of findings. Examples of newer risk fac-
tors that were not included in seminal early papers
[13] include sleep disturbance, atrial fibrillation, anx-
iety, cancer, carotid atherosclerosis, inflammatory
markers, metabolic syndrome, peripheral artery dis-
ease, renal disease, serum uric acid, stroke, and
pesticides [18].

To develop this statement, the IRNDP convened
a workshop of experts from several disciplines and
six countries. In preparation for the workshop, a
high-level summary of evidence gaps was also pro-
duced (Fig. 1). To inform this process, members of
IRNDP consulted the evidence briefs that under-
pin the World Health Organization Guidelines on
Risk Reduction of Cognitive Decline and Demen-
tia [19], as well as other recent reports that have
synthesized evidence from both clinical trials and
observational studies (e.g., [15, 16, 20]). Members
of IRNDP also performed a systematic review of

meta-analyses of all observational studies on risk
factors for dementia [18]. This umbrella review con-
ducted an evaluation of the geographical location of
source studies for observational evidence, as well as
an evaluation of age of exposure, length of follow-
up and consistency of measures from observational
studies.

A report was drafted from the workshop and then
circulated to the IRNDP Advisory Committee. The
report was revised until all authors achieved consen-
sus on the position paper. This report advances the
dementia prevention agenda by identifying impor-
tant gaps in our knowledge and evidence-base on the
life-course influences on late-life risk of dementia.
It also identifies areas where methodological issues
may limit progress, and some considerations for the
development of policy for dementia risk reduction
and prevention.

The results reported here are the views of the
IRNDP regarding the state of dementia risk reduc-
tion and prevention research in early 2020. We first
describe several important gaps in knowledge result-
ing from lack of available data.
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Populations: Ethnic and cultural diversity,
geographical location

Gap
In dementia risk factor research there are sig-

nificant gaps in the consideration of geographical
location and ethnic and cultural diversity, and this has
been noted in World Health Organization guidelines
[19]. Such knowledge is important for improving
population-level and personal preventive programs
as well as helping to develop more precise lifestyle
and pharmacological interventions and public health
messaging across ethnic, cultural and geographical
subgroups. Specific areas that need to be addressed
are described below:

a. Data gaps in the geographical location from
which primary data are available, particularly
concerning exposures that are influenced by cul-
ture, climate, and country factors. An umbrella
review identified that the majority of literature
on risk and protective factors for dementia is
from Europe and North America, with relatively
poorer coverage of data from Oceania, Asia, and
South America [18] for many key risk factors.
This is particularly concerning for risk factors
that are likely to have a strong cultural influ-
ence (e.g., diet and leisure activities) or for which
there are already different definitions in other
chronic disease areas related to ethnicity (e.g.,
body mass index [21]) and genetic predisposition
[22]. Within Europe, there is a lack of epidemi-
ological data from Eastern and Middle European
countries [23].

b. Evidence is lacking on specific population groups
and cultures within populations. Within coun-
tries and cohort studies it is possible that risk
exposure, risk effects and protective mechanisms
(e.g., cognitive resilience, cognitive reserve, cop-
ing mechanisms and strategies) vary within
subgroups (e.g., indigenous populations in Aus-
tralia [24], Canada and United States [25];
racial minorities in the United States (e.g.,
African Americans, Asian Americans [26]); and
neuro-diverse populations (e.g., autism spectrum
disorder [27])). These populations are often over-
looked due to the need to aggregate data for
publication or high-level policy reports.

c. Evidence is lacking on sex and gender effects
within and between populations. The field is
increasingly aware of the need to evaluate risk
profiles stratified by sex and gender to inform sex

and gender-based risk reduction strategies [28].
d. Lack of data on contemporary, representative

populations. The majority of the cohort studies
from which risk factor data have been derived
are now out of date, few are truly population
representative, and there is little evidence for
good comparison across different countries and
between sub-groups within populations [29].

Summary and recommendation
There is an imbalance in availability of data

across countries as well as sub-groups within coun-
tries. Additionally, there is lack of consideration
of between-country and within-country race/ethnic,
sex/gender and regional differences in risk exposure.
It would be beneficial for the field to improve its
understanding of intercultural or intercountry differ-
ences as this will provide insights into region-specific
risk factor associations and modifications. Under-
standing regional risk profiles also will help improve
and focus local public health initiatives within com-
munities.

Life-course approach: Pinning down timing,
duration, and specificity of exposures

Gap
There is a lack of understanding of risk expo-

sure and protective effects over the life-course. Much
research into dementia focuses on later life cohorts.
There is a need to understand how environmental
and genetic factors influence the brain and late-life
dementia risk from conception to early life, adoles-
cence, young adulthood, and middle age. Specifically,
there are gaps in the data on age of exposure and life-
course stage at which risk and protective factors have
been studied. Figure 1 provides a high-level summary
of evidence gaps at different stages of the life-course.
There is also a lack of information on those aged
85 and over in both cohort studies and clinical tri-
als. In addition, when evidence is synthesized, often
age of exposure is not considered and studies with
varying baseline ages are pooled. For example, stud-
ies that commenced in middle-age may be combined
with studies that commenced in late-life. This means
that messages about prevention cannot be tailored
to specific ages or may even be based on incorrect
information.

Summary and recommendation
We need to move beyond identification of risk fac-

tors to characterizing the parameters or patterns of
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exposure over the life-course that are critical. There
is a need now to identify the exposure timing and
duration at which risk factors become adverse and
at which protective factors generate optimal benefi-
cial effects. Ideally by understanding more about the
exposure timing and duration, we can specify an opti-
mal timing and dose for interventions for the key risk
and protective factors (e.g., physical activity, blood
pressure lowering, protective dietary patterns, cog-
nitive and social engagement, and blood glucose).
Methodologically, the field could benefit from greater
precision in the definition and measurement of expo-
sures from all domains, including using continuous or
ordinal scales rather than binary exposure measures
(e.g., clinical diagnosis versus no clinical diagnosis)
to identify optimal ranges and cut-off points for risk
factors and interventions (e.g., hypercholesterolemia,
nutrients). Additionally, the creation, validation, and
inclusion of measures that are valid across different
age-groups are needed so that change can be reliably
measured.

Risk and protective factors: Mechanisms and
interactions

Gap
Results from both multi-domain trials and single-

domain trials have been inconsistent. This may be
due to imperfect understanding of underlying mech-
anisms leading to sub-optimal trial design, and lack
of consideration of interactions between risk fac-
tors. With many new trials underway there will
be increasing opportunities to understand mecha-
nisms. Similarly, there is a need to identify protection
enhancing mechanisms and related interventions to
promote cognitive resilience in high-risk individuals
and communities. Knowledge gaps exist in the area
of mechanisms as follows:

a. Lack of evidence relating to the biological mecha-
nisms underpinning some risk factors raising the
issue of whether the risk factors are actually prox-
ies for third variables. For example, there is little
understanding currently regarding the biologi-
cal mechanisms underlying psychosocial factors
such as social engagement that appear protec-
tive in their presence and risk-elevating in their
absence. It is also possible that social engagement
is a proxy measure for higher socio-economic
status, better sensory function, cognitive activ-
ity, or better mental health status (e.g., free from
depression).

It is unclear what mechanisms underlie the
relationship between adiposity, obesity, and
dementia. It is possible that obesity may affect
brain and dementia risk indirectly via its asso-
ciation with glycemic control and be a proxy
measure or part-proxy measure (i.e., there may
be both direct and indirect effects of obesity on
brain health and dementia risk, e.g., [5]). High lev-
els of visceral adiposity also may be a marker of
subclinical disease (for example, reflecting poorer
eating habits and lower physical activity level in
someone whose cognitive function is declining),
since some studies suggest that body mass index
declines approximately ten years prior to demen-
tia diagnosis.

Although multifactorial clinical trials are
becoming increasingly popular, single factor clin-
ical trials with biological markers could advance
our knowledge of underlying mechanisms of cur-
rently broadly defined social engagement and
cognition. For example, future randomized con-
trolled clinical trials specifically targeted to
increase social interaction and measure concur-
rent neurobiological changes can help clarify
whether there is a causal association between
social engagement and cognitive function and
can help elucidate underlying mechanisms for the
effects (e.g., [30]).

b. There is surprisingly little data published on spe-
cific combinations of risk factors. We do not
yet understand how reduction in one factor may
impact on another; for example, the combination
of physical activity and blood pressure lowering.
Rigorously designed trials that evaluate interac-
tions between levels of risk factors are needed.
Similarly, data from observational studies could
be used to evaluate interactions or joint effects of
risk factor combinations [31].

c. Another important knowledge gap relating to
mechanisms is the understanding of effects of
risk factor reversal. For each risk factor, there
is a need to find out if reversal of the risk fac-
tor also reverses risk of dementia and whether
there are thresholds for duration of exposure at
which risk reversal does not result in risk reduc-
tion of late-life dementia. An example is seen with
exercise interventions (for adults with insufficient
levels of physical activity) that result in cogni-
tive improvement [32] but such examples need
to be extended to establish reduction in dementia
incidence in large samples. It would also be pos-
sible to follow research approaches in the field of
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smoking where risk reversal has been extensively
studied [33].

d. We understand little about the mechanisms under-
lying cognitive resilience, cognitive reserve and
related constructs. While cognitive reserve has
long been identified in the literature to explain the
impact of factors such as education and enriched
environments on brain development, the neurobi-
ological factors underpinning reserve and mech-
anisms to build reserve in the population, are not
understood [34, 35]. Cognitive reserve has been
used as a predictor, outcome, and explanatory
variable in research. There is a need to distinguish
cognitive reserve from other protective lifestyle
factors to clarify how cognitive reserve is different
from the neuroprotective effects of physical activ-
ity and diet. Additional terms that are relevant to
this area are ‘resistance’ and ‘compensation’ [36].
The field would benefit from consensus regarding
conceptual and operational definitions of reserve,
resilience and related constructs, and clarification
of their neurobiological substrates [37]. As edu-
cation is a modifiable risk factor affecting whole
populations, the potential benefits of promoting
cognitive reserve may be enormous.

Summary and recommendation
We need more understanding of the mecha-

nisms underpinning (and interactions associated
with) observed benefits of reducing risk factors and
increasing protective factors (e.g., social engage-
ment, education, cognitive resilience and reserve) in
order to inform the most efficient and effective multi-
domain interventions. Methodologically, the first step
in achieving this is the specification of levels of risk
factors, e.g., rather than ‘high education’ or ‘high lev-
els of physical activity’, levels need to be specified in
meaningful units of measurement. For some risk fac-
tors there needs to be specification of intensity (e.g.,
physical activity) or dose (e.g. nutrients, cognitive
training). This will help us compare strength of asso-
ciation, consistently and specifically across studies
as well as pinpoint any dose-response relationships
to help establish causal mechanisms.

Interventions: Study design and inconsistent
results

Gap
Significant progress in dementia prevention

research requires optimal design of intervention stud-
ies, yet many methodological, measurement and

scientific knowledge gaps need to be addressed for
this to occur. Key issues include:

a. Lack of long-term follow-up of trials of risk reduc-
tion interventions. In part due to the recency of
dementia risk reduction trials and the length of
time over which neuropathology accumulates, we
still lack long-term follow-up of interventions
in which onset of dementia is the primary out-
come. This will require long-term investment in
cohorts that enable assessment of environmental
exposures and history effects such as emerging
treatments for chronic disease and other health
conditions such as COVID-19. Similarly, we need
long-term follow-up of randomized controlled tri-
als to allow time to truly evaluate the impact
of interventions on incident dementia. Further
gains will be achieved by ensuring consistency of
outcome measures, inclusion of biomarkers, and
optimal clinical characterization. There is poten-
tial for big data approaches to accelerate research
findings. For example, by enabling analysis of
biobanks to test hypotheses, or to apply simula-
tions based on health registries and observational
studies. Such advances may increase the rapid-
ity of results and their translation into practical
outcomes.

b. Lack of consistency in the findings from observa-
tional studies and randomized controlled trials.
Another important issue that the field has not yet
addressed is the discrepancy in findings between
observational studies that identify risk factors
and clinical trials testing treatments of those risk
factors. For example, statins are associated with
reduced risk of dementia in observational studies
but have shown no benefit in trials. This phe-
nomenon of ‘mismatch’ is important to resolve
because it has implications for risk modification.

Summary and recommendation
To fill these gaps, we will need trials that are

designed to answer research questions by inclusion
of relevant outcome measures, adequate duration of
interventions for measurable impact on cognitive
function, and adequate length of follow up to demon-
strate both efficacy and maintenance of behavioral
or policy level change. There is also a need to criti-
cally evaluate the appropriateness of comparators in
clinical trials and to develop standards for compara-
tors [38]. Capacity building in the areas of big data
and data-driven analytics will be critical for progress
[39]. This will enable pragmatic and optimal use of
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big datasets (e.g., country level data, administrative
data, online data, medical records, genomics, etc.)
linked to trial datasets which would enhance long-
term follow-ups.

Dementia subtypes: Vascular dementia and rarer
neurodegenerative dementias

Gap
Most of the existing literature on dementia risk fac-

tors and risk reduction focuses on all-cause dementia
or Alzheimer’s disease and ignores other forms of
dementia. While basic scientists progress under-
standing of the pathobiology that causes specific
subtypes of dementia, population-level approaches
to dementia risk reduction will continue to focus
on clinical syndromes. Risk reduction research
needs to straddle this tension between a push for
increased phenotyping while recognizing that mixed
dementia is the most common type of dementia
presenting clinically in adults aged over 80. In
particular:

a. There is a limited quantity of research on vascular
cognitive impairment and vascular dementia from
both observational studies and trials. Most risk
reduction trials have focused on cognitive func-
tion and all-cause dementia (e.g., [40]) and there is
a lack of risk reduction trials that specify demen-
tia driven by vascular pathology as a primary or
secondary outcome [41]. Similarly, our system-
atic review of the observational evidence on risk
factors for dementia identified 34 risk factors that
have been studied in relation to Alzheimer’s dis-
ease but only 8 that have been studied in relation to
vascular dementia. Knowledge of variation in the
rate of progression of sub-types of dementia over
the life-course in addition to their specific rela-
tionships with risk factors, will inform preventive
strategies.

b. Lack of data on risk factors for rarer types of
dementia and younger onset dementia. Epidemi-
ological studies rarely have resources to include
the assessments required to subtype less preva-
lent forms of dementia and even where this is
possible, small sample sizes often preclude reli-
able estimates of effect sizes. This means that
alternative methods, such as case-control stud-
ies, large-scale register-based studies, and data
pooling, may be required to obtain better infor-
mation on risk factors associated with dementias
such as frontotemporal [42], Lewy body demen-

tia [43], limbic-predominant age-related TDP-43
encephalopathy [44], younger onset dementia
[45], etc. While research into the autosomal dom-
inant dementias has focused on pharmaceuticals
(e.g., DIAN [46]), there is also a need to deter-
mine the extent to which younger onset dementias
could be delayed by risk modification, (e.g.,
[47]).

Summary and recommendation
Evaluation of risk reduction interventions targeted

to specific dementia subtypes, and inclusion of sub-
typing of dementia as secondary outcomes in large
trials, will increase our knowledge about how to
reduce risk and prevent dementia due to causes other
than Alzheimer’s disease.

General summary and recommendations
Evidence on dementia risk reduction has the poten-

tial for enormous impacts on population health.
Pre-COVID-19 observational research studies that
commenced several decades ago are currently used
to inform trial design globally. For example, lead-
ing multi-domain clinical trials such as FINGER,
PreDIVA, and MYB, as well as other trials that
are in development or in progress such as the US
POINTER Trial, the MIND-China Trial, the SINGER
Trial, CAN-THUMBS UP, HATICE, PRODEMOS,
and SMARRT have been developed largely from
evidence obtained in cohort studies [48]. Looking for-
ward, research in dementia risk reduction will need to
be highly collaborative, long term, take population-
level perspectives, be interdisciplinary and include
outcomes that are meaningful to individuals as well
as health practitioners. Multi-domain interventions
will need to be evaluated not only for efficacy, but
also for cost, participant burden, adherence [49] and
practicality. Focus also needs to be given to facilitat-
ing efficient and effective knowledge implementation
into the community and clinical settings. Ultimately
successful community or population level risk reduc-
tion interventions will improve the health of whole
communities.

There is a general need to recognize that cul-
ture and country will influence the risk profile
of a population. The population attributable risk
of the key risk factors (e.g., insufficient physi-
cal activity, midlife hypertension, poor diet) differ
between countries and cultures. As the evidence accu-
mulates, we will increasingly be able to develop
approaches at three levels: population-level policies
and advice, strategies for sub-groups or regions with
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specific vulnerabilities or risks, as well as personal-
ized/individualized risk assessment and intervention.
A life-course approach to research will help us to
understand long-term causal pathways and determine
the optimal timing for different interventions over the
life-course.

In addition to developing a research agenda that
will address the important questions identified here,
scientists need to quantify what success will look
like to governments (e.g., compression of morbid-
ity leading to increases in life expectancy free of
cognitive impairment and reduction in health care
costs; increased cognitive reserve, which will enable
older adults to age more productively; and the under-
standing of mechanisms of disease and risk factors,
which will allow for the design of more effective
interventions), as well as allocating more resources to
educating and training the public, health profession-
als and policy makers. This will enable us to use the
knowledge we currently have to engage governments
and policy makers to conduct dementia risk reduction
at a higher level.

Specifically, governments need to place more focus
on addressing what can be done as a society to
reduce dementia risks. For example, optimizing brain
development in infancy and childhood as well as pro-
viding the necessary resources for ongoing education
could help improve cognitive reserve for all citizens.
Reducing inequalities is key. The reduction of col-
lective exposures that lead to lifelong blood pressure
trajectories will not only abate one of the biggest risk
factors for poor brain health but help increase health
overall across all age groups. Improving nation-wide
physical activity standards as well as areas such as
salt intake reduction require multifaceted solutions.
These will demonstrate improvements in rates of
obesity and diabetes as well as having direct and
mediating effects on cognitive health.

The current climate has brought to light the need to
improve overall health across the whole population.
Older adults and individuals with underlying health
conditions have been the most heavily affected by
the COVID-19 pandemic. Combined with increasing
understanding that risk reduction for dementia needs
to be addressed across the life course, this raises a
call to action for interventions that can lift the health
of whole communities. It is only through collective
action that we can hope to implement wide-scale
change.

The IRNDP concludes that research in demen-
tia risk reduction is at an exciting juncture. Highly
significant research advances have been made with

many promising trials underway. We hope our state-
ment will contribute to defining directions, focusing
research efforts and facilitating collaboration across
research domains and geographic locations.
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