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Foreword I

Foreword to the Statement
Data-driven Dementia Prevention

Dementia is already presenting us as a society with major challenges: the burdens on
those affected and their families are heavy, expenditure on the healthcare system and
on care is high and the direct and indirect costs for the economy are enormous. There
is as yet no causal treatment or cure for dementia but preventive measures have im-
mense potential for alleviating the burden of the disease. The research findings are
unequivocal: many cases of dementia are attributable to modifiable risk factors. Re-
ducing these factors lowers both the risk of developing dementia and its severity. Some
indicators can point to an increased risk of dementia as long as 20 to 30 years before
onset of the condition.

This statement summarises the current state of our knowledge about the prevention of
dementia. A data-driven approach will in future make it possible to make fuller use of
the potential of prevention, while putting technology and data to better use will enable
both individualised behavioural prevention and a social framework configured to pro-
mote health (structural prevention). The statement offers some approaches to putting
this into practice, addressing, among other things, not only the crucial part played by
data availability but also open research questions. Effective prevention measures re-
quire an updated policy framework, in particular long-term funding and greater inter-
ministerial cooperation. Dementia prevention must be seen as part of an overall strat-
egy for disease prevention and health promotion.

The Academies would like to stimulate societal discussion because the existing chal-
lenges, which will only grow in future, demand swift action from all involved, not least
courageous decisions by policy makers. We would like to express our sincere thanks to
all the scientists in the working group, in particular its lead, Prof.Dr.Dr.Svenja
Caspers.

Munich, Halle (Saale), and Berlin, March 2026

Claudia Eckert Bettina Rockenbach Christoph Markschies
President President President
acatech — National Academy of German National Academy of Union of the German Academies
Science and Engineering Sciences Leopoldina of Sciences and Humanities
and

Berlin-Brandenburg Academy of
Sciences and Humanities
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I Summary

Summary

Starting point

The burden caused by dementia is already
causing great suffering for those living
with it and their relatives, as well as plac-
ing enormous stresses on society, the
healthcare system and the economy. Un-
less action is taken to alleviate the impact
of dementia, these stresses will only con-
tinue to increase in the future.

Despite some recent major re-
search breakthroughs, there is currently
no cure or effective treatment for demen-
tia on the horizon for many parts of the
population. Prevention by avoiding or re-
ducing modifiable risk factors is currently
the best way of effectively alleviating the
burden of the disease.

Making good use of technology and
data is the cornerstone for targeted be-
havioural prevention and for deriving ef-
fective structural prevention measures.
Optimising dementia prevention means
answers must be provided for some unre-
solved issues around data availability.
There is also a need for improvements to
the evidence base and policy framework.

Results

A wealth of knowledge is already available
about risk factors and indicators for de-
mentia and this knowledge makes it pos-
sible to detect indications of an increased
risk of dementia long before the onset of
the condition and to modify this risk.
However, enough is not yet known about
how to optimally tailor individualised de-
mentia prevention, so further research is
required in this area. The possibilities of

dementia-specific behavioural and struc-
tural prevention have hardly begun to be
fully explored. However, dementia pre-
vention can already be significantly im-
proved by using individualised risk pro-
files, there being a particular need to ad-
dress vulnerable population groups.

Two-stage dementia risk screening
provides a framework for integrating indi-
vidualised risk profiles into everyday care
as a tool for prevention. The first step is
to identify people with an increased risk
of dementia using an inexpensive, widely
applicable method. The second step is to
use more specific methods to observe the
identified individuals for relevant demen-
tia-related pathological changes.

If dementia prevention is actually
to contribute to reducing the burden of
the disease, relevant risk profile infor-
mation must be communicated to those
at increased risk and translated into ap-
propriate measures. A number of initial
steps have been taken in this direction, but
some significant basic research is still lack-
ing for effective individualised risk factor
management, personalised approaches to
dementia prevention and suitable struc-
tural prevention measures.

Approaches to promoting data-driven
dementia prevention

In the short term, better use must be
made of existing data and the scope of
data collection and utilisation for research
must be widened in order to enhance its



potential in dementia prevention. This
means that existing data infrastructure
should be further developed and a re-
search data ecosystem established. In the
medium term, any findings need to be
translated into care, including through
dementia risk screening, increased scien-
tific communication on dementia preven-
tion and the development of national re-
search and prevention apps as part of the
research data ecosystem.

Germany’s National Dementia
Strategy should be carried on beyond
2026 as a decade for brain health and
moved further towards data-driven pre-
vention. The introduction of a unique
identifier (UID) in the healthcare sector is
also key to providing a joined up overview
of individual health data from different
sources. This UID is a unique personal
identification number that will allow se-
cure and simple linkage of data records
from different sources. A national re-
search data ecosystem including one or
more research and prevention apps for
the general public is proposed as part of
the ecosystem for driving dementia pre-
vention forward.

Research topics that should be ad-
dressed for improved data-driven demen-
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tia prevention include studies on model-
ling to gain a mechanistic understanding
of the condition, possibilities for using
digital biomarkers in prevention, gaining
a better understanding of the design and
effectiveness of individualised prevention
measures and research into the effective
implementation of prevention measures.
Making greater use of data can also help
to uncover insights which will allow con-
clusions to be drawn about the molecular
and cellular bases of dementia.

Effective dementia prevention also
requires an improved framework for pro-
moting healthy lifestyles. Data-driven de-
mentia prevention should in future also
include the development of structural
prevention measures using an expanded
pool of data and with the participation of
people at increased risk of dementia. The
goal should also be to ensure greater par-
ticipation in dementia-specific structural
prevention measures by vulnerable popu-
lation groups which have previously been
unsuccessfully targeted. However, over
and above dementia-specific goals, tar-
geted structural prevention can simulta-
neously reduce risk factors for a variety of
conditions and should therefore be
planned holistically as part of an overall
prevention strategy.
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1 Dementia as a societal challenge in Germany

Dementia is one of the greatest societal
challenges of our times and will only be-
come even more significant in future. In
2023, there were around 1.8 million people
living with dementia in Germany." * Ex-
trapolations would suggest that this num-
ber will rise to some 2.74 million by 2050.3
Dementia is already placing a major bur-
den on society, the healthcare system and
the economy.

According to World Health Organi-
zation (WHO) statistics, the various forms
of dementia were already imposing the
ninth highest disease burden on society in
Germany in 2021* and were also the group
of conditions with the greatest increase in
burden compared with 2016 (up 26 per
cent).” According to federal health report-
ing data, dementia was also responsible
for 6.8 per cent of deaths in Germany in
2023,° a percentage that has been increas-
ing for years.” Last but not least, dementia
is associated with a great deal of personal
and family suffering.

Apart from the impact on those di-
rectly affected, dementia also has other
negative effects: according to data from
healthcare funding providers, demen-
tia was already causing medical costs of
around 20 billion euro in the German
healthcare system in 2020.® However,

See Deutsche Alzheimer Gesellschaft e. V. 2024.
See Blotenberg et al. 2023.
See Alzheimer Europe 2019.
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Disease burden is measured in what are known as
disability-adjusted life years (DALYs). DALYs quantify
the total years of life lost or impaired due to prema-
ture death and disability caused by illness.

See WHO 2024.
See GBE 2025.
See Destatis 2025a.
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See Destatis 2025b.

since only around 40 per cent of people
with dementia receive a diagnosis, these
costs are probably an underestimate.

There are also other indirect costs:
a large proportion of people with demen-
tia receive “informal” care from relatives.
Caregiving relatives therefore play a major
role in care provision; however, the bur-
den of care often results in these relatives
reducing their working hours and some-
times even taking early retirement. Ac-
cording to estimates for 2020, the overall
social costs of dementia in Germany there-
fore amount to around 83 billion euro and
these costs could rise as high as 141 billion
euro by 2040.°

> The burden caused by dementia is
already causing great suffering for
those living with it and their rela-
tives, as well as placing enormous
stresses on society, the healthcare
system and the economy. Unless
action is taken to alleviate the im-
pact of dementia, these stresses
will only continue to increase in the

future.

The various forms of dementia are a group
of conditions whose aetiology, i.e. causa-
tion, is still not fully understood. Only in
around five per cent of cases are the caus-
es known and in principle remediable,
for instance in the case of autoimmune
diseases, vitamin deficiencies, infections,
hereditary metabolic diseases (sometimes
with an onset as early as in childhood or
adolescence) or hydrocephalus.*®

9  See Michalowsky et al. 2019.

10 Hydrocephalus is a congenital or acquired complex
of symptoms that is associated, among other things,



Even for the commonest and pre-
viously best-studied form of dementia,
Alzheimer’s disease-associated dementia,
the mechanisms underlying the onset of
the condition are not yet fully understood.
Nevertheless, approved drugs are already
available, particularly for Alzheimer’s dis-
ease-associated dementia. However, these
medicines have so far only provided symp-
tomatic relief or slowed progression in the
early stages of Alzheimer’s disease. In ad-
dition, they can only be used for certain
subgroups of those affected. While intense
research activity does mean that causal
treatments may indeed become available
in the long term, it is likely, as in the case
of other chronic non-communicable dis-
eases, that these will have to be combined
with various prevention measures.

The impact of such drugs on future
medical costs for the dementia spectrum
is currently still unclear: although a reduc-
tion in direct and indirect costs as a result
of milder disease progression is possible,
the amount ultimately also depends on
the price and possible additional costs of
the corresponding treatment." Additional
costs relate, for example, to the diagnos-
tic effort involved in identifying suitable,
amyloid-positive patients or the accompa-
nying imaging during treatment. Accord-
ing to estimates based on the US price
for lecanemab, an antibody for treating
Alzheimer’s disease, the direct reimburse-
ment costs alone for such a drug could be
as high as 133 billion euro per year if used
on a large scale in the European Union
(EU).*=

> Despite some recent major re-
search breakthroughs, there is cur-
rently no cure or effective treat-
ment for dementia on the horizon
for many parts of the population.

with a pathologically increased accumulation of
cerebrospinal fluid and can lead to various functional
limitations.

11 See Zhang et al. 2024.
12 SeeJonsson et al. 2023.

Dementia as a societal challenge in Germany

Prevention has great potential for reduc-
ing the burden of disease thanks to the
technical possibilities that are now avail-
able. This relates, on the one hand, to the
avoidance of dementia, in particular “sec-
ondary dementia”, which can be prevented
or regressed if diagnosed in good time. On
the other hand, targeted prevention can
also enable those with more advanced or
irreversible dementia to participate more
in society by mitigating or slowing the pro-
gression of the condition. Prevention plays
an even more important role in dementia
compared with other non-communicable
diseases, as no reparative treatment op-
tions are currently available. Major patho-
logical changes that occur in the course of
dementia remain irreversible.

However, the potential for dementia
prevention has not yet been fully exploit-
ed in Germany. There are now numerous
studies which suggest that targeted con-
trol of various modifiable risk factors has a
positive impact on the risk of becoming ill
and the course of the disease. Risk factors
which it might be modifiable to a certain
extent include hearing loss, a low level of
education, social isolation, depression,
smoking and high blood pressure. Almost
half of all cases of dementia could possibly
be avoided if the 14 currently best-studied
risk factors were eliminated or at least sig-
nificantly reduced. In addition, there are
already indications of other relevant risk
factors.'

However, there are still few inter-
ventional prospective studies which pro-
vide solid evidence for this. Moreover, the
available data mainly relate to living con-
ditions in countries with high average in-
comes, which complicates generalisation.
In addition, study designs usually assume
an absolute elimination of the respective
risk factor, rather than a quantitative re-
duction, which explains why forecasts of
the possible reduction in the incidence of

13 See Livingston et al. 2024.
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disease due to prevention remain uncer-
tain at present.

For Germany, estimates from 2023
based on the eleven best-studied risk fac-
tors at the time showed that 38 per cent of
all dementia is attributable to these modi-
fiable risk factors. Even a reduction of just
15 per cent in the prevalence of these risk
factors through individual behavioural
and public structural prevention meas-
ures could reduce case numbers by up to
138,000, i.e. by seven per cent, by 2033."

> Prevention by avoiding or reduc-
ing modifiable risk factors is cur-
rently the best way of effectively
alleviating the burden of disease.

Underlying rationale and objectives
of the statement

This statement by the Academies is based
on assumptions and values that are less
medical than social, political and ethical
in nature. These need to be made trans-
parent as part of the consultation process
and stated at this point:

1. Ageing with dignity should be
enabled. However, living with
dementia can make it difficult
to age with dignity.

2. This suggests that it makes sense and
is worthwhile to pursue intensified
dementia prevention measures,
especially since there are currently
no widely available medical treat-
ment options for dementia.

3. Expanded use of health data in
research and care improves opportu-
nities for dementia prevention.

4. Dementia prevention requires a
combination of behavioural and
structural prevention but success is

14 See Blotenberg et al. 2023.

dependent on behavioural changes
and a willingness on the part of
individuals to actively participate in
healthy living.

The current state of research on the top-
ic, which addresses not only the factors
influencing the risk of dementia and the
collection of relevant health data, but also
risk screening and specific strategies for
reducing the risk of dementia will be dis-
cussed below. The insights gained from
this discussion can then ultimately lead to
various approaches which can contribute
to fundamentally strengthening dementia
prevention in Germany, making expanded
use of primary and secondary health data
in particular and implementing effective
prevention concepts in this country.

Data-driven dementia prevention as
the vision

An increasingly data-driven prevention
concept lies at the heart of this statement.
This is because the existing findings on de-
mentia prevention are themselves based
on a cumulative evaluation of a large vol-
ume of data. However, most of these data
were collected at group level in countries
with a high average income. No or only
limited account was taken of individual
circumstances and the differing impor-
tance of specific factors for an individual,
which explains why only general recom-
mendations for risk reduction have previ-
ously been possible.

Large segments of the popula-
tion remain sceptical about non-specific
health promotion and prevention meas-
ures, which limits their acceptance and
implementation regardless of the disease
in question.” For dementia in particular,
there is also evidence that additional value
is gained from personalised prevention,

15 See ExpertInnenrat “Gesundheit und Resilienz”
2024a.



the influence of risk factors accordingly
changing over a person’s lifetime and also
being dependent on their gender. In addi-
tion, comparable pathological changes re-
sult in differences in disease progression,
for instance due to individual variation in
the brain’s reserves and resilience to ex-
ternal influences.

Under certain conditions, the com-
bination of new technologies and methods
such as artificial intelligence, digital twins
and wearables are now making such per-
sonalised prevention possible: combined
with corresponding data, it is thus possi-
ble to make individualised predictions and
suggest specific interventions using a per-
sonalised approach while always taking
account of ethical and legal considerations
in terms of data protection, voluntary par-
ticipation and the right to self-determi-
nation. The focus of these considerations
is therefore on data which have been and
are being collected in line with the existing
legal framework and the current expecta-
tions of the relevant German research eth-
ics committees.

Without ignoring the ethical and
social controversy around the use of in-
dividual health data, the focus of this
statement is both on the medical oppor-
tunities afforded by expanded data use for
dementia prevention and on the technical,
organisational and regulatory obstacles to
it. The principle of voluntary participation
should be upheld, which is why the focus
here is on approaches to promoting vol-
untary data sharing by the general pop-
ulation.

Personalising prevention measures
is potentially a valuable lever for promot-
ing prevention by enabling better cover-
age and care for all population groups.
The creation of individualised risk pro-
files as a key tool in data-driven demen-
tia prevention is something that needs to
be discussed below. Such profiles are the
basis for quantifiable statements about

Dementia as a societal challenge in Germany

individuals over time in order to enable
a better understanding of the significance
of individual risk and ensure it becomes
more widely acknowledged that individual
prevention makes sense and is possible.

Risk profiles might in future be used
in personalised models for determining an
individual’s risk of developing dementia
or for simulating associated changes in
the brain and memory and so allowing a
better assessment of the relevance of par-
ticular risk factors for the individual in
question. Intervention studies from vari-
ous medical specialisms have shown that
prevention measures are better accepted
when they are tailored to an individual’s
needs, health goals and preferences.*®

In addition to new possibilities for
behavioural prevention'’, individualised
risk profiles also offer a better basis for
decision-making for effective structural
prevention.’® The two types of preventive
healthcare should always be considered
together because the interaction between
behavioural and structural prevention
measures strengthens not only an individ-
ual’s resilience and self-efficacy but also
the resilience of the healthcare system and
of other areas of society that are of rele-
vance to health."

> Making good use of technology
and data is the cornerstone for tar-
geted behavioural prevention and
for deriving effective structural
prevention measures.

16 See ExpertInnenrat “Gesundheit und Resilienz”
2024a.

17 Behavioural prevention refers to preventive measures
and strategies aimed at changing individual lifestyles
in order to promote personal health and avoid an
individual’s disease burden.

18 Structural prevention refers to preventive measures
and strategies aimed at creating healthy living condi-
tions for the population in order to avoid the burden
of disease on individuals and society.

19 See ExpertInnenrat “Gesundheit und Resilienz”
2024a.



I Dementia as a societal challenge in Germany

Current dementia prevention situati-
on in Germany

Back in 2019, in its Guidelines for Risk Re-
duction of Cognitive Decline and Demen-
tia, the World Health Organization ex-
plicitly called on member states, of which
Germany is one, to implement multisec-
toral prevention strategies.>® And indeed,
several countries have already launched
corresponding initiatives for the behav-
ioural and structural prevention of demen-
tia. One example is Luxembourg, where
a national prevention programme (Pro-
gramme Démence Prévention — PDP) has
been in place for a number of years, under
which general practitioners or specialists
can refer people with subjective or mild
cognitive disorders for risk assessment,
advice and referral to regional healthcare
providers. Germany does not as yet have a
comparable programme. However, study
results have shown that prevention meas-
ures should not simply be “cut-and-past-
ed”, but should always be country-specific,
as the effectiveness of the measures is also
dependent on the socio-cultural context.**

In Germany, issues relating to de-
mentia prevention are mainly located at
the intersection of health, family and so-
cial policy, which is why they are primarily
handled by the Federal Ministry of Health
(BMG) and the Federal Ministry for Ed-
ucation, Family Affairs, Senior Citizens,
Women and Youth (BMBFSFJ). Howev-
er, due to the enormous need for research
into dementia prevention, modelling and
individualised data evaluation and given
that the implementation of prevention
measures will in future increasingly be
technology-driven, the Federal Ministry
of Research, Technology and Space (BM-
FTR) should also be mentioned in this
context.

20 See WHO 2019.
21 See Livingston et al. 2024.

In 2020, under the leadership of
the Ministry for Family Affairs and the
Ministry of Health, the federal govern-
ment presented a corresponding frame-
work concept, the National Dementia
Strategy, which is to be implemented
through concrete measures and projects
across all ministries by 2026.** The key
aim of the government’s strategy is “to
improve the circumstances of people with
dementia and their relatives”*® and to cre-
ate sustainable support structures for the
future. Specifically, the strategy is divided
into four action areas primarily focusing
on people with dementia: (1) developing
and establishing structures to enable peo-
ple with dementia to participate in society,
(2) supporting people with dementia and
their relatives, (3) advancing health and
long-term care services for people with
dementia and (4) promoting excellent
research on dementia. Dementia preven-
tion, on the other hand, plays only a sub-
ordinate role in the current version of the
strategy.?*

It is therefore hoped that this state-
ment will provide impetus to further de-
velop the National Dementia Strategy to
also include data-driven dementia preven-
tion.

Prerequisites for data-driven demen-
tia prevention

Ifthe potential for individualised dementia
prevention and risk profiling is to be fully
exploited, Germany must significantly im-
prove the availability and processing of its
health data. However, there are currently
legal and technical difficulties, especial-
ly when it comes to linking personal data
across different data centres and study
settings: only rarely is there explicit con-
sent for comprehensively merging person-
al data. In addition, the healthcare system

22  See DZA 2025.
23 BMFSFJ/BMG 2020, p. 23.
24 BMFSFJ/BMG 2020. p. 3 ff.



still lacks a unique identifier (UID)*® for
patient data, despite such a tool being key
to achieving such linking as well as pro-
viding a future-proof framework for other
digital health policy purposes beyond the
issue of dementia prevention.

In addition, there are diverging po-
sitions within society regarding the scope
of and conditions for use of health data,
as well as ethical considerations resulting
from the fact that, especially in the case
of dementia, the individual’s right not to
know is of central importance when merg-
ing and evaluating personal health data.
This also applies to wearables which re-
cord user data pragmatically, i.e. in daily
life, and could thus ascertain and display
a realistic assessment of an individual’s
dementia risk.

According to scientific methodolo-
gy, large, population-based cohort stud-
ies in principle have the greatest potential
for improving the understanding of risk
constellations and the effectiveness of

25 A unique identifier (UID) is a unique, personal ID
number which enables secure and simple linkage of
different data records. For example, Germany’s tax
identification number has been in existence as a UID
for tax purposes since 2007.

Dementia as a societal challenge in Germany

therapeutic or preventive measures. For
this purpose, targeted hypotheses are for-
mulated and tested in specific groups in
accordance with certain implementation
specifications. At present, however, there
are hardly any studies which are collect-
ing the volume of data required for evi-
dence-based dementia prevention, which
would require imaging data, lifestyle in-
dicators and physiological data, among
other things. Nevertheless, the incidence
of dementia and its consequential costs for
society as a whole show that investment
in long-term risk and prevention research
is worthwhile because such studies help
to reduce not only the prevalence and in-
dividual burden of disease but also the
financial and social burden on the health-
care system.

> Optimising dementia prevention
means answers must be provided
for some unresolved issues around
data availability. There is also a
need for improvements to the evi-
dence base and policy framework.
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2 Forms of dementia
and dementia prevention

The medical term dementia does not re-
fer to a specific disease, but to a complex
of specific symptoms which manifest as
impairments of a person’s thinking and
behaviour and so also limit their ability
to carry out everyday activities. Cognitive
abilities are often lost gradually, starting
with memory or orientation problems and
progressing to impairment of everyday
competence and personality decline.

In most cases, dementia is primari-
ly due to pathological changes in the brain
arising from the accumulation and aggre-
gation of misfolded proteins, for example
amyloid-beta plaques and neurofibrillary
tangles of tau protein in Alzheimer’s dis-
ease, or to cerebrovascular disease pro-
cesses. While specialist knowledge of the
precise functional mechanisms of demen-
tia has developed steadily over the years,
there are still considerable gaps in our un-
derstanding of both the neuropathologi-
cal relationships and the complex mech-
anisms of causation. For instance, the
precise influence of amyloid-beta or tau
protein on the onset and progression of
certain types of dementia remains scien-
tifically controversial.

The diverse causes and mechanisms
involved in the dementia spectrum result
in numerous diseases which are known
under the umbrella term dementia and
can be differentiated primarily by the type
of pathological changes in the brain and
sometimes also by symptoms.

Types of dementia

The International Statistical Classification
of Diseases and Related Health Problems
(ICD-10) currently recognises 63 types
of dementia.>® With regard to the patho-
genesis of the particular disease, i.e. the
physical mechanisms involved in its de-
velopment and progression, the most
common forms of dementia can in turn
be divided into two groups: degenerative
dementia and vascular dementia. These
two groups constitute what is known as
primary dementia. Degenerative demen-
tia primarily refers to dementia caused by
Alzheimer’s disease-associated dementia,
frontotemporal dementia and Lewy body
dementia. Vascular dementia, on the other
hand, refers to forms of dementia caused
by circulatory disorders in the brain, for
example strokes and diseases of the small-
est vessels, although there are also mixed
forms of degenerative-vascular dementia.
Changes in the small blood vessels, known
as cerebral microangiopathies, are com-
mon in old age and in many cases also
contribute to the development of Alzheim-
er’s disease-associated dementia.

The precise distribution of dementia
cases by type and group depends on study
setting and population region. Overall, the
two groups of primary dementia account
for around 80 to 90 per cent of all cases of
dementia. The remaining 10 to 20 per cent
are made up of mixed forms, young-onset
forms of dementia and secondary demen-
tia as a result of other conditions. Condi-
tions which can lead to dementia include
various autoimmune diseases, brain tu-
mours, infections, hereditary metabolic
diseases and alcoholism.*”

Drugs are now available for certain
forms and stages of dementia, but they
can only treat symptoms or slow down the
progression of the disease. For instance,

26 See Allan et al. 2019.
27  See Antwerpes et al. 2025.



cholinesterase inhibitors and the active
ingredient memantine, both of which re-
duce cognitive impairment, are approved
for mild and moderate cases of Alzheim-
er’s disease-associated dementia and for
Lewy body dementia. Antibody therapies
which can reduce the accumulation of am-
yloid-beta plaques in the brain and thus
delay disease progression are also availa-
ble for mild Alzheimer’s disease, i.e. mild
cognitive impairment due to Alzheimer’s
disease with mild Alzheimer’s disease-as-
sociated dementia.?® However, even if
such antibody therapies completely clear
beta-amyloid from the brain, loss of cog-
nitive performance has been observed to
continue, indicating that there are still
gaps in our understanding of the disease.

Dementia epidemiology in Germany

Reliable data on the epidemiological distri-
bution of the various types of dementia in
Germany are difficult to obtain, as not all
cases are statistically recorded. This is part-
ly due to the widespread fear of a dementia
diagnosis, stigmatisation and the lack of a
cure. Other reasons for diagnostic gaps are
misinterpretation of dementia symptoms
as normal consequences of old age, lack of
knowledge and socio-cultural barriers to
seeking medical help.*®

The official cause of death statistics
for deaths due to dementia resulted in the
following picture for Germany in 2023:
14.5 per cent Alzheimer’s disease-associ-
ated dementia, 8.1 per cent vascular de-
mentia and 777.4 per cent unspecified de-
mentia.>®

Similarly to other Western coun-
tries, the percentage prevalence of de-
mentia has been falling in Germany for a
number of years, by 1.2 percentage points
per year over the 2009—2012 period

28 See Livingston et al. 2024.
29 See Aldus et al. 2020.
30 See GBE 2025.
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according to one study.?' The reasons for
this remain unclear but one possibility is
the recent improvement in the treatment
and prevention of cardiovascular disease
in Western countries, which also reduc-
es the risk of dementia.?®* However, due
to the increasing prevalence of other risk
factors such as obesity and diabetes in
Germany, this trend could reverse in the
foreseeable future.?® Moreover, as a result
of demographic changes towards an in-
creasingly elderly population, it is also to
be expected that the absolute number of
people affected will increase in the future.
This is because the likelihood of dementia
increases with age.

Accordingly, on the basis of the sta-
tistically recorded rate of disease in Ger-
many in 2023, the average prevalence of
dementia was 0.21 per cent in the 40—59
age group, 8.46 per cent in the over-65 age
group and 36.32 per cent in the over-9o
age group. A similar distribution can be ob-
served in incidence by age group. Evalua-
tions from 2015 for Western Europe reveal
that five per 1,000 inhabitants between 65
to 69 years of age develop dementia every
year, while the figure is as high as 122 per
1,000 among the over 90s.34

Age is therefore the greatest risk
factor for dementia, but dementia does
not have to be an inevitable consequence
of ageing. Rather, a combination of
age-related changes in the brain and other
risk factors that occur more frequently in
older age contributes significantly to the
overall risk.?> Pathological changes in the
brain which lead to dementia can, howev-
er, often be detected 20 or even 30 years
before the first significant symptoms are
identified.?%3”

31 See Blotenberg et al. 2023.

32 See Satizabal 2016.

33 See Blotenberg et al. 2023.

34 See Deutsche Alzheimer Gesellschaft e. V. 2024.
35 See Alzheimer’s Research UK 2025.

36 See Caselli et al. 2021.

37 SeeJohnson et al. 2023.
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Dimensions and strategies of health
prevention

Prevention in the medical sense includes
all activities which are carried out with
the aim of avoiding or delaying diseases
or making their occurrence less likely. A
distinction can be drawn between various
kinds of prevention, depending on when
and how these activities begin.

Primary, secondary and tertiary prevention

Prevention measures can be put in place
before the onset of a disease, in the pre-
liminary stages or even once a disease has
already manifested clinically. It is possi-
ble to distinguish between three different
dimensions on the basis of this staging
scheme:

« primary prevention: measures to
maintain health before the manifesta-
tion of risk factors or disease, for ex-
ample through education, changes in
individual risk behaviour and lifestyle,
or changes in social conditions;

« secondary prevention: measures for
the early detection, timely treatment
or containment of diseases in their
early stages, for example through the
development of individual risk profiles,
screening measures, preventive inves-
tigations, medication or vaccinations;

 tertiary prevention: measures to pre-
vent disease progression or complica-
tions in an already manifest disease,
for example through rehabilitation or
remedial treatment measures.

In terms of the dementia spectrum, pri-

mary prevention is thus directed at people

who have no cognitive impairment and in
whom no dementia-specific biomarkers
such as certain proteins can be detected.

Secondary prevention measures in turn

take effect when positive biomarkers in-

dicate the onset of dementia. Finally, ter-
tiary prevention begins once the disease
has already manifested and the person

affected has, for example, (subjective) cog-
nitive impairment.?®

Behavioural and structural prevention

In addition to differentiation by clinical
stage, medical prevention measures are
also differentiated according to the pre-
cise target of the measure: the person’s in-
dividual behaviour or their overall living
conditions:**

« Dbehavioural prevention: measures to
positively influence an individual’s
knowledge, attitudes and behaviour
in a way that promotes health, for ex-
ample through dietary changes, smo-
king cessation, exercise and physical
activity, different consumer choices or
promoting resilience to avoid mental
illness;

« structural prevention: measures to
shape societal living and working con-
ditions in a way that promotes health,
for example through awareness cam-
paigns, by adjusting taxes and duties
as well as legal bans, restrictions or
mandatory labelling requirements for
certain risk factors, legislative inter-
ventions for health promotion and the
provision of health-promoting infra-
structure for the population.*®

This statement focuses both on the two
subject-specific dementia prevention
strategies (behavioural and structural)
and on their three stage-specific dimen-
sions (primary, secondary and tertiary),
as effective treatment for the entire
population is neither available nor fore-
seeable. In the long term, primary and
secondary prevention offer the greatest
leverage for reducing the burden of dis-
ease on individuals and society. However,
primary and secondary prevention is no
longer appropriate for patients who al-
ready have advanced dementia, which is

38 See Diizel/Thyrian 2023.
39 See Dadczynski/Paulus 2018.
40 See Walsh et al. 2024a.



why the foreseeable high rate of disease
will also result in particularly high costs
in the short and medium term. Therefore,
if tertiary prevention measures can be de-
veloped and implemented at this point,
this would alleviate the suffering of those
affected and their relatives and reduce
cost pressures on the healthcare system,
so creating substantial added value for so-
ciety and the healthcare system.

Scientific insights from recent years
offer some hope that dementia-specif-
ic primary and secondary prevention by
medical measures such as vaccinations (in
particular against shingles) or drug thera-
pies for diabetes and obesity (in particular
GLP-1 receptor agonists) might be able to
slow the progression of clinical symptoms
in people at increased risk of dementia. It
can firstly be concluded from this that it
will be absolutely essential to have access
to health data from other specialisms to
enable targeted development of demen-
tia-specific prevention measures. Second-
ly, however, the technical conditions to
enable successful, data-driven dementia
prevention in Germany must also be met
because broad-based long-term clinical
research to develop and test prevention
measures requires platform studies with
strong digital and data foundations.

Forms of dementia and dementia prevention

Although individual risk profiles for
dementia are the starting point for the pre-
vention strategy outlined here, this must
not give the impression that dementia
prevention is achievable solely by behav-
ioural approaches. Even if risk factors do
typically play a part in personal behaviour,
this is usually the result of behavioural and
structural factors, because societal living
conditions can influence, facilitate or even
prevent individual behaviour. Behavioural
and structural prevention must accord-
ingly always be considered together, with
structural prevention typically denoting
indirect measures which are intended to
modify personal behaviours* and aim to
structure the environment in which people
live and work in such a way as to encourage
a health-promoting lifestyle. For instance,
it encompasses urban planning and envi-
ronmental protection measures such as
creating green spaces and recreational ar-
eas, reducing noise levels and mitigating
atmospheric and environmental pollution,
expanding cycleways and footpaths and
providing leisure and sporting facilities.
However, other aspects of public service
provision, such as access to medical care
or to public transport, in particular in ru-
ral areas, also fall within the spectrum of
medical structural prevention.

41 See Walsh et al. 2023.
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3 Building blocks of data-
driven dementia prevention
in Germany

3.1 Individualised risk profiles

The last few years have seen numerous re-
search efforts which have greatly widened
our knowledge about factors which modify
an individual’s dementia risk and have al-
lowed conclusions to be drawn regarding
disease state or pathological changes. The
current research situation will be present-
ed below, and will, at the same time, con-
stitute the basis for the subsequent discus-
sion, which will focus on the concept of an
individualised risk profile as the core ele-
ment of data-driven dementia prevention.

Dementia risk factors

According to the epidemiological evidence
base, various modifiable risk factors play
a major role in the occurrence of demen-
tia. A 2024 report by the Lancet Standing
Commission on Dementia Prevention, In-
tervention, and Care came to the conclu-
sion that up to 45 per cent of all dementia
cases worldwide are theoretically prevent-
able, if 14 modifiable risk factors were
eliminated: low level of education, hear-
ing loss, high LDL cholesterol, depression,
traumatic brain injury, physical inactivity,
diabetes, smoking, high blood pressure,
obesity, excessive alcohol consumption,
social isolation, air pollution and vision
loss.**

The data available so far also sug-
gest that the relevance of the stated risk
factors varies depending on the stage of
life at which they occur. For instance, early
on the highest risk factor is low level of ed-
ucation, while in midlife it is hearing loss,
with social isolation being the highest risk

42 See Livingston et al. 2024.

factor late in life. These findings are based
on international data sets, which is why
the weighting of individual risk factors
may differ from country to country.

In addition to the stated risk fac-
tors, the evidence base also provides
pointers, albeit less clearly and compre-
hensively, to further factors which appear
to have a positive or negative influence on
dementia risk. These include anxiety dis-
orders, low income, contact with solvents,
consumption of ultraprocessed food, air
pollution in an individual’s living environ-
ment, chronic kidney disease, poor sleep
quality and circadian rhythm disorders.*?
In addition, what are known as iatrogenic
risk factors, i.e. those related to medical
treatment, need to be taken into account.
For instance, there is some evidence that
patients over 65 may experience acceler-
ated cognitive decline after an operation
under anaesthesia.# 45

Conversely, reducing or avoiding
most of the factors mentioned here may
lower dementia risk, for example main-
taining hearing for life, avoiding tobacco
consumption or effectively treating de-
pression. Other factors which can have a
positive effect on dementia risk include
medical interventions, spending time in
nature, meditation and cognitively de-
manding hobbies such as playing a musi-
cal instrument.% 47

Alongside the multitude of influ-
encing factors, the complexity of effective
dementia prevention is further increased
by the fact that some of the stated risk fac-
tors overlap, are dependent on one anoth-
er and can have a mutually strengthening
or weakening effect.

43 See Rosenau et al. 2023.

44 See Banerjee et al. 2024.

45 See Vanderweyde et al. 2010.
46 See Seminer et al. 2025.

47 See Rodriguez et al. 2025a.



Building blocks of data-driven dementia prevention in Germany

It is difficult to prove a clear caus-
al relationship for the risk factors. To do
so would require randomised, controlled
studies, which, in the case of dementia re-
search, would have to run for long peri-
ods, something which would greatly limit
the number of willing test subjects. The
results relating to the influence of the 14
most-investigated risk factors are thus
based above all on meta-analyses and
on international prevalence data from
high-income countries.*®

In addition to the epidemiological
data, however, there are also pointers to
specific mechanisms in the brain for these
14 factors which might modify dementia
risk. These include the effect on vascular
damage, immune responses, dementia-as-
sociated neuropathology, stress and in-
flammation responses and impaired “cog-
nitive reserve”, i.e. the ability to maintain
fundamental cognitive functions despite
disease-related damage or age-related
breakdown of neural tissue. However, ex-
perimental research has not yet succeeded
in demonstrating a direct causal link be-
tween risk factors and the pathophysiolog-
ical mechanisms of dementia, there being
a need for successful intervention studies
if this is to be achieved.

Cognitive reserve varies between
individuals and is responsible for the fact
that similar pathological changes in brain
tissue can lead to very different levels of
impairment.#® Since individual cognitive
reserve cannot be directly measured, a
number of proxy indicators are used to
define its extent: length of an individual’s
formal education, the complexity of their
job and their leisure activities, their par-
ents’ educational level, multilingualism
and IQ test results.®

In the majority of cases, dementia
is not an inherited condition, but there are

48 See Livingston et al. 2024.
49 See Stern 2009.
50 See Pinto et al. 2022.

genetic factors with a significant influence
on dementia risk. The best-studied genet-
ic risk factors for dementia are associated
with Alzheimer’s disease: the presenilin
genes, the APP gene, as well as the APOE
gene and trisomy 21. The relevant variants
of these genes affect dementia risk or dis-
ease progression. Certain gene variants
are also responsible for the rare cases of
clearly hereditary dementia.*" > There are
numerous further relevant genes which
modify an individual’s dementia risk; in
one study, for example, 83 mutually in-
dependent gene variants associated with
dementia were identified, in addition to
the APOE gene. This multitude of genetic
influencing factors may be combined to
provide a “polygenic risk score” (PRS)%3.54
The PRS is an additional factor in identify-
ing individuals at increased risk of demen-
tia, alongside an analysis of existing risk
factors and information about the status
of the above-mentioned genes.*®

Genetic risk factors in turn interact
with life-style risk factors, meaning that
most people can reduce a possibly geneti-
cally determined dementia risk by reduc-
ing or avoiding the modifiable risk fac-
tors. However, it remains unclear whether
this holds true for high-risk groups for
example in relation to APOE status.?® In
any case, epigenetic processes could be a
meaningful explanation for how genetic
predisposition to dementia and demen-
tia risk as a whole can be modified by
environmental factors and behavioural
changes. Nonetheless there is still a lack
of clarity about specific influencing mech-
anisms.?” The various influencing factors
and their interaction lead, moreover, to
a wide variation in disease progression,

51 See Livingston et al. 2024.
52 See Dementia & Alzheimer’s Australia 2024.

53 The Polygenic Risk Score is a statistical measure which
evaluates a person’s genetic predisposition to a specif-
ic disease by combining the effects of a large number
of genetic variants.

54 SeeYu et al. 2024.

55 See de Rojas et al. 2021.

56 See Licher et al. 2019.

57 See Koulouri/Zannas 2024.
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meaning that clinical manifestation may
be absent despite certain risk factors being
strongly pronounced.

There are already various models
and scoring systems for recording and
describing an individual’s dementia risk,
and these make differing use of the influ-
encing factors outlined here.”® The CAIDE
(Cardiovascular Risk Factors, Ageing and
Dementia) risk score, for instance, was de-
veloped to estimate the risk of dementia
within the next 20 years based on midlife
risk factors. The factors considered in ob-
taining a CAIDE risk score are a person’s
age, educational level, gender, blood pres-
sure, body mass index, total blood choles-
terol, physical activity and APOE status.
Other examples of such systems are the
LIBRA (Lifestyle for Brain Health) score
and the ANU-AD risk index (Australia Na-
tional University Alzheimer Disease Risk
Index), which looks at additional influenc-
ing variables. In the context of vascular
prevention, risk scores from other fields
may be used, for example Life’s Essential
8, an individual score for estimating cardi-
ovascular risk.>®

The scoring systems outlined here
are already used for research purposes,
for example in the selection of male and
female test subjects in clinical studies or
for measuring the effects of preventive
interventions. Such scoring systems also
open up significant opportunities for de-
mentia prevention: early identification of
individuals at increased risk, improved
risk perception amongst those affected
and support for medical staff implement-
ing targeted prevention measures. How-
ever, the models have so far mostly only
been tested on a relatively small scale. In
addition, cultural differences, for exam-
ple regarding dietary habits and substance
abuse, have not previously been taken into
account. Finally, these models need to be

58 See Lloyd-Jones et al. 2022.
59 Seeibid.

continuously reviewed and broadened
where appropriate on the basis of the ev-
er-growing knowledge of dementia risk
factors.®®

Risk indicators for dementia

In addition to risk factors, “risk indica-
tors” are now also used to determine an
individual’s risk of developing dementia
more accurately. Such indicators are al-
ready used in diagnosing dementia, but
some of them can point to an increased
risk long before the onset of the condition.
A positive finding of a risk indicator thus
does not mean that the individual affected
will inevitably develop dementia, but rath-
er merely that the condition might devel-
op or that there is an increased risk of its
doing so. Indicators differ in significance
and in the effort required for data collec-
tion, and can be broadly divided into three
categories: biomarkers, digital biomarkers
and cognitive status assessments.

The term biomarker denotes objec-
tively measurable biological features which
may point to a pathological process in the
body. Biomarkers for dementia have so far
primarily been investigated in connection
with Alzheimer’s disease. They are typically
collected by image-based diagnostics (e.g.
computed tomography and magnetic reso-
nance imaging) and by cerebrospinal fluid
or blood analyses.

Image-based methods primarily al-
low the detection of protein aggregation
(e.g. amyloid plaques or tau fibrils) and
of changes to cerebral volume or cerebral
blood flow. These biomarkers are directly
associated with specific dementia symp-
toms, but collecting them is costly and
requires special equipment and trained
personnel. In addition, the variance be-
tween individuals and thus the relevance
of individual cerebral changes to the actual
observable extent of dementia symptoms
are not yet fully understood. The same is

60 See Anstey et al. 2022.
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also true of biomarkers in the cerebrospi-
nal fluid, the analysis of which requires a
lumbar puncture, i.e. the sampling of cere-
brospinal fluid from an individual’s spinal
canal. Here too, the markers indicate spe-
cific proteins which point to pathological
aggregation in the brain.

Such image-based and laboratory
diagnostic biomarkers can be used to de-
tect pathological changes which lead to
Alzheimer’s disease-associated dementia
decades before the onset of the condition.
In one study, amyloid beta level abnormal-
ities were identified in this way a full 18
years before the onset of Alzheimer’s dis-
ease.® In a further study, two proteins in-
volved in the formation of amyloid plaques
provided pointers to the later occurrence
of Alzheimer’s almost 30 years before diag-
nosis.** For some years now, the Europe-
an Union’s Horizon 2020 research project
AI-Mind has, moreover, been developing
Al-based tools for predicting dementia risk
based on electroencephalography (EEG),
blood tests and cognitive tests.®

Like markers found in cerebrospinal
fluid, blood-based biomarkers are based on
proteins which are associated with patho-
logical changes, and their predictiveness
is typically validated by comparison with
image-based diagnostics. Blood biomark-
ers are also generally cheaper and easier
to detect than those requiring diagnostics
based on imaging and cerebrospinal fluid
analysis. The informative value of markers
in the blood as a surrogate® for complex
image-based methods is also constantly
improving. May 2025 saw the US Food and

61 SeeJia et al. 2024.
62 See Johnson et al. 2023.
63 See Haraldsen et al. 2024.

64 The term “surrogate marker” is used in the context of
clinical studies for metrics which are collected when
the actual target variables cannot readily be opera-
tionalised, can be measured only poorly or with major
effort, or occur only after a long latency. Examples are
an increased heart rate as a surrogate marker for anxi-
ety states or the measurement of a blood lipid value in
a clinical study of fat-reducing medicaments instead
of survival rate (lipid-reducing agents are designed to
extend life).

Drug Administration (FDA) for the first
time approving a blood test for diagnosing
Alzheimer’s disease.® However, it remains
unclear how informative blood-based
markers can be when it comes to predicting
dementia risk.*®

As an extension of the conventional
biomarkers, “digital biomarkers” are also
in use today, these being collected by sen-
sors, wearables, implants or image analy-
sis. They record, for example, an individ-
ual’s physical activity and sleep behaviour,
from which conclusions can be drawn as to
individual dementia risk.®” Further exam-
ples involve voice, eye movement, and fine
motor skills analyses during smartphone
use and functional testing of the autonomic
nervous system or the observation of neu-
ropsychiatric behavioural abnormalities
and symptoms in connection with depres-
sion and anxiety disorders.®®

Unlike conventional biomarkers,
digital biomarkers do not require a clinical
setting for collection purposes, but rather
can be continuously collected in all popu-
lation groups. However, the informative
value of digital biomarkers in terms of in-
dividual dementia risk has not as yet been
fully investigated, and there is a shortage
of data about the interrelationship between
causally proven biomarkers and digital bio-
markers as possibly more readily accessible
surrogate markers.

A large number of devices are cur-
rently available for mobile collection of
digital biomarkers, ranging from consum-
er articles such as fitness trackers to med-
ical devices requiring approval, such as
the Apple Watch. Moreover, some systems
make exclusive use of mobile telephones
while others need supplementary weara-
bles. Body sensors (Body Area Networks)
can also be used, these being worn on or in

65 See FDA 2025.

66 See Livingston et al. 2024.
67 See Shi et al. 2022.
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the body where they collect analytical data.
Such systems differ in how they are used:
some models are simply worn on the body,
while others regularly prompt users to per-
form an action.

While, in principle, more wearables
and interactions improve data availabili-
ty, where use is complex and troublesome,
people become less willing to participate
consistently. It is not clear, as yet, what
costs and level of effort are acceptable in
order to make mobile dementia risk assess-
ment sufficiently selective and specific.

Another option for diagnosing de-
mentia and determining risk is to inves-
tigate a person’s cognitive status. In the
course of an interview, various cognitive
capabilities are tested using paper-based or
digital methods, such capabilities includ-
ing short- and long-term memory, concen-
tration and attention span, language and
communication skills and awareness of
time and place.®®. Examples of such stand-
ardised screening procedures are the Mi-
ni-Mental State Examination (MMSE), the
Montreal Cognitive Assessment (MoCA)
and the DemTect dementia detection test.
Studies have shown that existing tools
such as DemTect were able to confirm a
dementia diagnosis in around 50 per cent
of individuals who screened positively.”
Self-testing, for example using various
apps, has been known to achieve compa-
rable results.” However, given the current
prevalence of dementia in the population
as a whole, widespread dementia risk
screening brings with it an increased risk
of false-positive results, which could cause
stigmatisation or mental stress for patients
and their relatives and an explosion in costs
due to expensive follow-up investigations.”

The scientific evidence suggests
that cognitive status assessments can also

69 See NHS 2023.

70 See Eichler et al. 2015.

71 See Nicosai et al. 2023.
72 See Chambers et al. 2017.

be used for dementia-specific risk assess-
ment.” Such status assessments are carried
out by medical staff in the context of guide-
line-based dementia diagnosis and include
major neuropsychological test batteries,
for example the test battery developed for
the Consortium to Establish a Registry for
Alzheimer’s Disease (CERAD-NP).

> A wealth of knowledge is already
available about risk factors and
indicators for dementia and this
knowledge makes it possible to
detect indications of an increased
risk of dementia long before the
onset of the condition and to modi-
Sy this risk. However, enough is not
yet known about how to optimally
tailor individualised dementia pre-
vention, so further research is re-
quired in this area.

Individualised risk profiles as a tool in
dementia prevention

Individualised risk profiles are one possi-
ble tool for developing tailored prevention
measures. Such profiles ideally include
all the relevant data relating to a person’s
existing risk factors and risk indicators.
Specifically, these data cover lifestyle fac-
tors, genetic factors, medical history and
cognitive and physiological status. These
risk profiles also need to be regularly up-
dated to reflect changes in circumstances
and individual risk factors.

Full risk profiles are not as yet
available for dementia prevention at pop-
ulation level. Furthermore, the individual
interplay between different risk factors
has not yet been sufficiently researched.
However, current evidence would suggest
that even rudimentary individualised risk
profiles could enable initial prevention
recommendations to be developed and
measures to be planned and implemented.
Moreover, such profiles can also provide

73 See Borland et al. 2024.
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Risk factors

Lifestyle
factors

Alcohol abuse
Physical inactivity
High blood pressure
Depression

Diabetes

Low level of education
Hearing loss

High LDL

cholesterol

Air pollution

Smoking

Traumatic brain injury
Vision loss

Social isolation
Obesity

Genetic
factors

A\ 4

Risk indicators

Digital
biomarkers

Imaging
diagnostics

Cognitive
status

4

@

Blood
biomarkers

Individualised risk profiles

Dementia risk prediction
Age

[ TN in 20 years

[ T in 10 years

[1in 5 years

B Modifiable risk o
O Non-modifiable risk Individual

dementia risk

Relevance of influencing factors
Influencing factors

Hearing loss
High LDL cholesterol
Social isolation
Low level of education
Alcohol abuse
ObeSIty Influence on individual
dementia risk

Figure 1: Concept of the individualised risk profile as a tool for dementia prevention (source: own presentation)

a basis for predicting and simulating dis-
ease progression in different scenarios.

Collecting key parameters for indi-
vidualised risk profiles is already techni-
cally possible today. Various procedures
are already under discussion with regard
to risk indicators, while lifestyle-spe-
cific risk factors can be collected using

questionnaires, some of which are already
available in validated and standardised
form. However, these questionnaires have
so far rarely been used outside studies.
Where factors relevant to individualised
risk profiles are collected as part of stud-
ies, such collection has so far tended to be
selective, meaning that it has seldom been
possible to draw up general risk profiles.
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More fully exploiting the poten-
tial of individualised risk profiles beyond
what is currently possible would, however,
entail filling gaps in the research relating
to the individual effects of risk factors on
the brain and cognition and to the vary-
ing effectiveness of prevention measures
between individuals. This would require
population-based observational studies
and controlled interventional prevention
studies, as well as the technical infrastruc-
ture for collecting, storing and processing
the necessary data. The current availabil-
ity of such infrastructure in Germany is
limited, especially when considering the
inclusion of digital markers. The main
shortcomings here mainly concern inter-
operability between different data sourc-
es, restricted research access to individual
data sources in protected networks and a
lack of metadata catalogues for making ex-
isting data records visible for prevention
research and product development.

Another problem is the lack of de-
mentia-specific data from high risk groups
such as socio-economically and cultural-
ly disadvantaged population groups who
very rarely or never consult a doctor or
take part in studies. Prognoses derived
from data records from other population
groups may not apply in the same way to
these vulnerable groups. In future, they
should therefore be specifically included
in dementia research and care projects, for
which purpose it may be necessary to find
innovative ways of finding participants. In
addition, apps and wearables could offer
low-threshold access for the general pop-
ulation.

> The possibilities of dementia-spe-
cific behavioural and structural
prevention have hardly begun to
be fully explored. However, de-
mentia prevention can already be
significantly improved by using
individualised risk profiles, there
being a particular need to address
vulnerable population groups.

For other types of disease, such as car-
diovascular disease, risk assessment is
long-established, and the communication
of cardiovascular risk is ideally adapted to
the individual.” Arriba is one example of
a digital tool for cardiovascular risk pre-
diction which is already used in Germany
in care provision among other things for
cardiovascular disease. The tool serves
as a decision-making aid for use during
doctor-patient consultations to plan treat-
ment and prevention measures.”

Right to know or not to know

While for many people a risk-based prog-
nosis or early diagnosis can be helpful
in preparing to deal with dementia and
putting the necessary plans into place for
one’s own life, other people refuse such
measures. It is widely acknowledged that,
in addition to a person having a right to
know about their own state of health, they
also have a right to remain in ignorance.”®
People should accordingly be neither
forced nor required for social or economic
reasons to address the possible or definite
occurrence of a disease before they have
to. This is particularly the case if there is
no effective remedial treatment for the
disease in question but, even if a curative
treatment option does exist, it is still up
to the individual how they deal with the
subject of illness.

The situation may be different if a
decision not to undergo predictive or diag-
nostic measures may adversely affect third
parties. In such cases, conflicting rights
and entitlements have to be weighed up.
As a rule, however, predictive or diagnos-
tic measures are not suited to averting
acute risks to third parties and therefore
the affected person’s right to self-deter-
mination carries more weight than a third
party’s entitlement to protection.

74  See Visseren et al. 2021.
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Difficult questions also arise in this
connection when it comes to making data
available for research purposes. Such data
can in some cases be collected without vi-
olating an individual’s right not to know.
Nonetheless, the right to informational
self-determination is a major obstacle.
There is no strong duty of solidarity to do-
nate personal data which might outweigh
the right to self-determination. It is there-
fore a question of persuading people to
provide their data for dementia-specific
research, so as in this way to make a sig-
nificant contribution to reducing the bur-
den of disease on society.

3.2 Dementia risk screening

Individual risk profiles are a risk stratifica-
tion tool, i.e. a tool for assigning individ-
ual risk to a clearly defined risk category.
In a medical context, such risk categories
simplify the development of individu-
alised prevention measures. However,
achieving this stratification means that a
way must be found to apply this tool in an
everyday care setting. Systematic screen-
ing constitutes a methodological starting
point for risk profile stratification. Howev-
er, Germany does not carry out systematic
screening for determining dementia risk,
though a trial run of a risk factor checklist
is being carried out at the moment in GP
practices. It has already become clear that
doctors need additional and more specific
information materials if they are to be able
to provide affected individuals with effec-
tive information and care.

The effects of dementia risk screen-
ing have so far only been investigated by
a small number of studies of limited du-
ration and with mostly older participants.
The informative value of such screening
in terms of determining dementia risk in-
creases as the number of influencing fac-
tors included grows.”” Predictive values

77  See Stephan et al. 2010.

are a crucial starting point in assessing the
effectiveness of a specific screening meas-
ure: a positive predictive screening value
describes the proportion of people with a
positive test result who later go on to ac-
tually develop dementia, while a negative
predictive value describes the proportion
of people with a negative test result who
do not develop dementia. Both values de-
pend firstly on the sensitivity and specific-
ity of the diagnostic method used and sec-
ondly on the prevalence of the condition in
the investigated group.

The question of who pays is a diffi-
cult one, because health insurance provid-
ers do not generally fund screening if no
effective therapy is available and the only
likely result is that the number of patients
for whom they have to bear healthcare
costs will increase. However, despite the
financial cost, screening has the potential
to provide major savings for funding pro-
viders in the long term — especially in re-
lation to dementia-associated care costs —
if early intervention reduces the number
of people developing dementia or results
in milder or slower progression of the
disease. This is because a positive effect
of suitable dementia risk screening in the
population would be the possibility of pro-
viding those affected with timely and tar-
geted, broad-based support.”® Assessing
the realistically possible added value re-
quires health economics-based cost-bene-
fit analyses, together with clear evaluation
criteria such as the “number needed to
screen” (NNS), i.e. the number of individ-
uals who need to be screened to prevent
one case of dementia or to delay onset of
the disease.

There are two stages involved in designing
effective screening for dementia prevention.:

1. A general, cost-effective, widely
applicable procedure is needed for
identifying people at increased risk.

78 See Livingston et al. 2024.
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2. More specific screening is needed for
individuals at increased dementia
risk in order to detect and observe
relevant pathological changes.

The focus of the first step is individual
risk factors, cognitive status assessment
and digital biomarkers. The first screen-
ing stage could therefore be based on
questionnaires together with explanatory
consultations with a doctor. An app could
also be used for asking questions and for
providing information and explanatory
documentation, an approach which would
greatly lower the threshold for participa-
tion while enabling multilingualism and
sociocultural sensitivity. In addition, apps,
especially if linked with wearables, offer
an ever increasing number of ways of col-
lecting data of relevance to dementia risk
analysis. These include the sleep-wake cy-
cle, for example, as well as movement pat-
terns and various voice parameters.

There are already over 150 such
apps which have grown out of research
projects or were developed by start-ups.
However, most of these collect only a small
proportion of the relevant markers and in-
fluencing factors. In addition, validation
details and expert involvement are often
lacking in the development process.” To
date, moreover, apps have been person-
alised only to a minor degree or not at all,
are often based on very selective samples
and barely make use of AI technology, for
instance for personalising behavioural
recommendations.?® A screening and re-
search app should therefore be developed
for Germany which combines the various
elements of the screening procedure and
also makes the data obtained usable for
research purposes within the bounds of
European rules and regulations.

The low threshold for access pro-
vided by using an app would bring with it

79 See Polk et al. 2025.
80 See Zeiler et al. 2023.

significant advantages, including a much
larger pool of participants and thus also
a much greater volume of data relevant
to research, which would be beneficial for
prevention. App-assisted screening would
thus increase the preventive effect, since
the quality of the risk prognoses would in-
crease, the more data became available on
different population groups.

In the second screening step, addi-
tional biomarker-based data would be col-
lected for those at increased risk, so ena-
bling more specific individual risk profiles
to be drawn up and personalised meas-
ures planned. However, there remains a
need for research into the individual ef-
fectiveness of different interventions, for
which reason data relevant to risk profiles
would need to be made available for re-
search purposes. Data hubs which ena-
ble decentralised collection and merging
of such data for further analysis are ideal
for this purpose. Given the large number
of dementia-relevant influencing factors,
wearable and other available study data
(e.g. brain imaging data from cohort stud-
ies) should also be collected and linked,
unlike current practice in medical regis-
tries. Doing so would improve healthcare
for those affected, while also accelerating
research into the individual effects of risk
factors on the brain and the pathophys-
iological understanding of dementia by
improving modelling. This is technically
already possible, but implementation and
funding would prove challenging within
current healthcare structures, not least be-
cause there is still no unique identifier for
health data and technical linking is thus
difficult.

Under the umbrella of Germany’s
National Research Data Infrastructure
(NFDI), federal and state governments
have already started an initiative for de-
veloping the technical prerequisites for
such a project. The Medical Informatics
Initiative Germany provides a structure
for exchanging medical research data, in
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Figure 2: Concept of two-stage dementia risk screening (source: own presentation)

the form of the German Portal for Medical
Research Data (FDPG). At European level,
the European Health Data Space Regula-
tion, published on 5 March 2025, provides
alegal framework for the extended use and
linkage of health data.®* Key technical and
legal prerequisites for individualised de-
mentia prevention are therefore in place.

Since certain factors have an influ-
ence on dementia risk even in the early and
middle stages of life and the first patho-
logical changes can be detected 20 years
before the condition manifests, screening
from the age of 45 or even earlier would
be sensible in light of the increase in the

81 See European Commission 2025.

incidence of dementia in the over-65s. The
key to the success of primary dementia
prevention will thus be to convince young
people of the value of such risk screening
long before the condition poses a real dan-
ger for them.

However, a retrospective evaluation
of a European cohort study suggests that
most cases of dementia occur in individ-
uals who are classified as being at normal
risk during initial screening, not in those
classified as being at increased risk. In
other words, early one-off investigations
and subsequent reduction efforts based
on targeted high-risk approaches would
probably not reduce the burden of disease
at the population level. What is needed
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instead for screening to have a preventive
effect is follow-up investigations to iden-
tify those people whose risk index only
rises significantly after the initial investi-
gation.®?

Moreover, reducing dementia in-
cidence at population level means that
screening results relating to the distribu-
tion of risk factors among the population
also need to be converted into structural
prevention measures. The primary goal
of such screening would then be to drive
measures for individual intervention and
structural prevention, and to raise aware-
ness among the population of personal
dementia risk and of the possible ways of
modifying outcomes. Increased awareness
of personal dementia risk and of the pos-
sible ways of modifying it could potential-
ly also reduce the stigma associated with
dementia. Targeted medical care for in-
dividuals at increased risk could reduce
the psychological burden associated with
knowing one has an increased risk of de-
veloping dementia.

> Two-stage dementia risk screen-
ing provides a framework for inte-
grating individualised risk profiles
into everyday care as a tool for
prevention. The first step is to iden-
tify people with an increased risk
of dementia using an inexpensive,
widely applicable method. The
second step is to use more specific
methods to observe the identified
individuals for relevant demen-
tia-related pathological changes.

Germany already has successful screen-
ing programmes for other health con-
ditions, such as mammograms for early
identification of breast cancer in wom-
en aged between 50 and 75, skin cancer
screening from the age of 35 and bowel
cancer checks from the age of 50. Howev-
er, in most cases, there are also effective

82 See Walsh et al. 2024b.

treatment options for these diseases. Ger-
many also offers a General Health Check-
up from the age of 35. This involves taking
a detailed medical history and carrying
out investigations to identify individual
risk factors for common diseases and giv-
ing preventive advice where appropriate.
Its focus has so far been on cardiovascular
conditions, diabetes and kidney disease.®3
An analysis of dementia risk factors could
in future be integrated into the general
practice health check-up, especially since
there are some overlapping risk factors.

3.3 Interventions for risk groups

Individualised risk profiles are not only
helpful in determining personal demen-
tia risk but also provide starting points for
specific prevention measures. If preven-
tion is actually to contribute to reducing
disease burden, information from risk
profiles has thus also to be communicated
to the individuals involved and translated
into suitable interventions.

It is particularly important, for ef-
fective dementia prevention, not to lose
sight of the individuals involved and their
living environment. Developing preven-
tion measures or recommendations based
on a clinically controlled study with selec-
tive random samples right through to their
application within the living environment
of the individuals involved can be a long
and complex process. The effectiveness
of prevention depends on various factors:
the engagement and involvement of par-
ticipants in the prevention programme,
the willingness of different stakeholders
to work together and communicate, fi-
nancial and personnel resources and how
well suited the individual programme is
to the participants.®* The educational lev-
el of participants can also play a role and

83 See BMG 2025.
84 See Felmingham et al. 2023.
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should be considered when designing pre-
vention measures.

The framework for dementia care
and prevention in community settings
drawn up by the Lancet Commission
stresses that, for dementia prevention
to be successful, it has to be applied in
three strategic areas of healthcare: (1)
in the community environment, includ-
ing relevant policy, (2) in the context of
an innovative, low-threshold prevention
programme and (3) across all stages of the
condition. In each of these three areas,
prevention measures should be directed
at a range of aspects: an individual’s ba-
sic needs and built environment, access
to services and offerings, local healthcare,
local community life, mental health, avail-
able technologies, palliative care, cultur-
al considerations and available resources
and policy.®®

It is not as yet clear, however, how
the individual building blocks outlined
here are to be combined. The particular
challenge of dementia prevention consists
above all in specific behavioural changes.
Results from qualitative studies show that
many participants consider themselves to
have little influence on their health and
perceive that they have little self-efficacy
to change their behaviour. The partici-
pants also valued the benefits of a healthy
lifestyle less highly than the “benefits” of
their current unhealthy behaviour. It is of-
ten the onset of acute disease that prompts
behavioural change and the social network
plays an important part in behavioural
choice.®®

Previous attempts to develop
models for interventional dementia pre-
vention have focused on multimodal
healthcare programmes for people with
increased dementia risk: the preventive
offering provided by the Finnish Geriatric

85 See Gan et al. 2024.
86 See Eggink et al. 2022.

Intervention Study (FINGER)®” consisted
of exercise, nutritional guidance, cognitive
training and management of cardiovascu-
lar risk factors.®® The German AgeWell
study offered nutritional advice, physical
activity, cognitive training, recommenda-
tions for social activities, optimised med-
ication planning, cardiovascular manage-
ment and targeted handling of depression.
Although it did prove possible to reduce
the risk score of the participants in the
AgeWell study as a whole, it was not pos-
sible to achieve the desired improvement
in their cognitive abilities.?® The American
Study to Protect Brain Health Through
Lifestyle Intervention to Reduce Risk
(U.S. POINTER), on the other hand, did
succeed in identifying clear indications of
a slowing of cognitive degeneration for its
more than 2,000 participants aged 60 to
79 after intensive structured lifestyle in-
terventions, even in individuals with the
adverse APOE4 genotype.®®

Just how difficult effective risk re-
duction is in fundamentally preventable
diseases is clear from the experience with
treating tobacco and alcohol dependency
or in tackling obesity, three health issues
that also constitute dementia-specific risk
factors.®* Individualised approaches have
nonetheless proven to be the most effec-
tive levers in effecting behavioural change.
In addition to individual goal setting and
behaviour planning, major drivers of be-
havioural change are in particular social
support, visual stimuli to prompt behav-
iour, rewards for positive behaviour and
role models.**

87 The FINGER study is one of the biggest investigations
to date into dementia prevention. A total of 1260
Finnish men and women aged between 60 and 77
took part. The study was the first to demonstrate that
combined interventions in various areas of life can
improve brain health and prevent cognitive decline.

88 See Kivipelto et al. 2013.
89 See Ziilke et al. 2024.

90 See Baker et al. 2025.

91 See Livingston et al. 2024.
92 See Dodds et al. 2025.
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The necessary basic research for
effective individualised risk factor man-
agement and looking into treatment ap-
proaches in dementia prevention has so
far been lacking, though the first steps
have already been taken. By way of exam-
ple, the German Center for Neurodegen-
erative Diseases (DZNE) and the Cologne
Alzheimer’s Prevention Center already
carry out individualised risk factor and
biomarker collection for dementia. Initial
observations regarding how this might
bring about behavioural change are ex-
pected in the next few years.

Insights from implementation re-
search?? can also be used in the transfer
of research results from dementia preven-
tion to healthcare practice and in the de-
velopment of specific healthcare offerings.
There are already numerous models for
systemising, carrying out and assessing
implementation strategies: examples of
taxonomic systems are the Cochrane Ef-
fective Practice and Organization of Care
Group (EPOC) or Expert Recommenda-
tions for Implementing Change (ERIC).
These systems allow a breakdown of im-
plementation strategies depending on the
intervention approach, this then being
used as a basis for a selection of strategies
targeted to the respective setting.”*

Process frameworks such as Ex-
ploration, Preparation, Implementation,
Sustainment (EPIS) have been developed
for the implementation of measures, while
models also exist for classifying influenc-
ing factors of relevance to the implemen-
tation process, such as Promotion Action
on Research Implementation in Health
Services (PARIHS). There are also already
models for evaluating implementation

93 Implementation research focuses on the effective im-
plementation of evidence-based measures in practice.
It involves the targeted investigation of strategies for
adapting and applying evidence-based measures and
emphasises the need to optimise interventions contin-
ually over the course of their implementation and to
adapt them to the complexities of real situations.

94 Setting means the environmental factors (background,
surroundings etc.) specific to an individual or people
group.

measures, such as the Predisposing, Rein-
forcing and Enabling Constructs in Educa-
tional Diagnosis and Evaluation — Policy,
Regulatory and Organizational Constructs
in Educational and Environmental Devel-
opment (PRECEDE-PROCEED) frame-
work and the Reach, Effectiveness, Adop-
tion, Implementation, Maintenance (RE-
AIM) framework.

There are already initial scientific
studies investigating these models and
frameworks in the specific context of de-
mentia prevention®> °% %7 but as yet no
systematic basic research into the effec-
tive implementation of dementia-specific
prevention measures has been carried out.

However, modelling is also an op-
tion, alongside conventional evidence-
based development of prevention meas-
ures: for instance, individual disease pro-
gression or the influence of risk factors
can be simulated using digital twins or by
integrative data approaches for generating
“foundation models”. These allow differ-
ent levels of data to be combined in such a
way as to best reflect an individual’s situ-
ation and so enable simulation of possible
changes which might result from the ac-
tion of influencing factors.

In addition, each individual risk
factor can be specifically weighted in the
model, so reflecting the individual risk
constellation while also enabling person-
alised prediction of the possible effect of
interventions. Demonstrating to an indi-
vidual the process of ageing and deterio-
ration of their brain or indeed its struc-
tural maintenance might encourage them
to make long-term behavioural changes
because they can see personally for them-
selves what measures would be of most
benefit to them.

95 See Ryu et al. 2024.
96 See Morse et al. 2024.
97 See Mace et al. 2024.



Building blocks of data-driven dementia prevention in Germany

However, changes in personal be-
haviour are unlikely to remain the only
option for individual dementia prevention
in the future, as drug therapies will proba-
bly also play a role for certain risk groups.
In this respect, however, it is necessary to
distinguish between the various forms of
dementia; furthermore, drug therapies do
not have to address dementia directly to
have a positive influence on dementia risk.

Current investigations would sug-
gest, for instance, that vaccination against
shingles may prevent or delay dementia.®®
There are also similar indications for gluca-
gon-like peptide-1 receptor agonists, which
are currently primarily used to treat type
2 diabetes.®® **° There is so far no causal
rationale for these findings, but they do
underpin the added value of a holistic ap-
proach to dementia risk and data-driven
dementia prevention. The data used pri-
marily originate from electronic patient re-
cords and large cohort studies from a num-
ber of countries. With Germany’s current
system, relevant data are only available on
a limited basis, if at all, and therefore such
positive effects cannot be determined.

In its fourth statement, the federal
government’s Expert Council on Health
and Resilience emphasised just how im-
portant prevention services based on in-
dividual needs and preferences are in
promoting long-term engagement by the
individuals involved, as well as the need
for appropriate feedback systems. Howev-
er, according to these experts, successful
prevention also requires structural sup-
port as far as structural prevention meas-
ures are concerned. Lowering dementia
risk for subsequent generations means
that dementia prevention must thus also
be firmly embedded in healthcare at pop-

ulation level and in government policy.***

98 See Eyting et al. 2025.
99 See Seminer et al. 2025.
100 See Tang et al. 2025.

101 See ExpertInnenrat “Gesundheit und Resilienz”
2024a.

Consideration could also be given to
expanding the role of existing profession-
al groups to cover dementia prevention.
Health experts in general, but also spe-
cialist dementia personnel (e.g. dementia
care managers) could be involved in the
implementation of prevention services.'**
Care measures which can reduce risk fac-
tors, such as telephone befriending'®? or
local community offerings are important
but are dependent on basic funding.

Establishing effective dementia
prevention at population level means that
closer links will in future have to be creat-
ed between the healthcare and welfare sys-
tems as the healthcare system has no way
of intervening in some risk factors such as
social isolation or educational level. There
is already a broad body of evidence in
support of measures for modifying certain
risk factors (smoking, alcohol consump-
tion, obesity, high blood pressure, low lev-
el of education) at population level. In ad-
dition, interventions which have potential
for practical prevention have already been
investigated for the stated risk factors as
well as for other factors such as depression
or physical inactivity. However, there is at
present only limited evidence in support
of these interventions and statements re-
garding their effectiveness at population
level therefore also have limited validity.

Possible dementia-specific struc-
tural prevention measures can be divided
into four categories: fiscal interventions
such as a sugar tax, marketing and ad-
vertising interventions for example in re-
lation to unhealthy foods, interventions
targeting the availability of risk factors
such as alcohol and tobacco products and
legislative interventions.'** These meas-
ures are, however, of only a general na-
ture and therefore take no account of any
individual risk profiles. There is not yet

102 See Eichler et al. 2014.
103 See www.silbernetz.org.
104 See Walsh et al. 2024a.


http://www.silbernetz.org

Building blocks of data-driven dementia prevention in Germany

sufficient data available for making a nu-
anced assessment of such measures.

Regardless of the nature of the
particular measure, it is important to de-
fine how to measure its success. Various
metrics are conceivable: (1) implemen-
tation success in terms of whether it has
been possible to implement a programme
as planned, (2) the number of measures
implemented as part of the prevention
programme, (3) local policy intervention
effects such as new leisure, recreation and
care facilities, number of prevention and
intervention jobs created, (4) changes in
attitudes representative of the popula-
tion, (5) reduction of the overall burden of
disease and (6) changes in health system
indicators, for example relating to demen-
tia-related healthcare provision.'®®

> If dementia prevention is actually
to contribute to reducing the bur-
den of the disease, relevant risk
profile information must be com-
municated to those at increased
risk and translated into appropri-
ate measures. A number of initial
steps have been taken in this direc-
tion, but some significant basic re-
search is still lacking for effective
individualised risk factor manage-
ment, personalised approaches to
dementia prevention and suitable
structural prevention measures.

105 See Felmingham et al. 2023.

One practical example of a successful na-
tional structural prevention initiative is
Great Britain’s NHS Health Check-up*°®
which provides large-scale screening
and advice on individual cardiovascular
risk for people aged between 40 and 74.
The consequences of the prevention pro-
gramme are lower average blood pressure,
blood lipid and cholesterol levels**” and a
reduction in the average risk of cardiovas-
cular events from 32.9 per cent to 29.4 per
cent across the population.’®

106 See Office for Health Improvement & Disparities 2021.
107 See Artac et al. 2013.
108 See Cochrane et al. 2012.
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4 Approaches to promoting
data-driven dementia pre-
vention

Effective dementia prevention, which can
contribute to reducing the individual and
social burden of the disease, is already
possible today. However, putting this po-
tential to better use in Germany will mean
making existing health data available for
research and care in the short term. In the
medium term, widespread and system-
atic collection of dementia-specific data
for research and care purposes will also
be necessary. In addition, data-based re-
search findings must be quickly translated

into individualised and general preven-
tion measures. In the long term, preven-
tion campaigns for other conditions such
as obesity, cardiovascular disease, cancer
or diabetes could also benefit from such
a data-driven approach. The interdisci-
plinary working group of the Leopoldina
Coordinating Committee has proposed six
measures for implementing a data-based
dementia prevention strategy and these
will be explained in more detail below.

4.1 Continue the National Dementia
Strategy and strengthen prevention

The National Dementia Strategy should be
carried on beyond 2026 as a “Decade for
Brain Health” and also be further devel-
oped in terms of prevention, digitalisation

Facilitate
and expand
health data
use

Continue the
National Dementia
Strategy
as a decade for
brain health

Data-driven

Promote
accompanying
structural

prevention

dementia

Intensify research,
e.g. into the bases
of dementia and
individualised
prevention

prevention

Accelerate app
development
for dementia
research and

prevention

Promote scientific
communication
on dementia
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Figure 3: Approaches to promoting data-driven dementia prevention (source: own presentation)
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and participation'®®. The aim should be
to establish fundamentally data-driven
dementia prevention in Germany which
should also be accompanied by other pre-
vention approaches such as promoting
mental health. Specifically, what is need-
ed above all is more and more readily
available health data for fundamental and
prevention research. Any findings should
then be translated into specific recom-
mendations for behavioural prevention
and appropriate structural prevention
measures.

Data-driven dementia prevention
is an interdisciplinary field, which is why
the measures mentioned here can only
be implemented at federal level through
interministerial cooperation. In addition,
the implementation of a comprehensive
dementia prevention strategy should be
overseen by a committee of experts able
to identify, develop and evaluate specific
prevention approaches.

In the long term, the dementia
prevention outlined here should also be
integrated into a comprehensive health
prevention strategy which is committed to
an intersectoral approach to health policy
and takes account of the fact that, given
the diversity and overlap of risk factors
for dementia and other diseases, there are
opportunities to have an impact on all ar-
eas of life. Indeed, many of the risk factors
for dementia also play a major role in the
course of other chronic conditions such
as diabetes, cancer and cardiovascular
disease. A data-driven overall prevention
strategy could therefore create synergies.
The extent of the effects of the respective
risk factors in different diseases requires
further investigation and, accordingly,
an enlarged pool of data. From a political
and societal standpoint, it would be more

109 Participation means here, on the one hand, the active
involvement of the population in the research and
development of prevention and intervention measures
and, on the other hand, greater opportunities for
people with dementia to participate in social life due
to milder disease progression as a result of better
prevention.

effective to address these factors within a
common health strategy.

4.2 Facilitate and expand health data
use

Data must be made more accessible for
healthcare provision and research so as
to enable the provision of individualised
services to the population in the first place
and to create the foundations for neces-
sary research projects. The findings made
to date have shown that the greater the
variety of data that is made available and
linkable from the different areas of an in-
dividual’s life for deriving targeted and
individualised measures, the greater the
added value for dementia prevention. Giv-
en the variety of influencing factors for de-
mentia, improved data availability is the
basis for defining the parameters for and
practically implementing the presented
prevention model consisting of risk pro-
filing, dementia risk screening and inter-
ventions.

Design health data according to FAIR
principles

The first step therefore needs to be to
make the relevant health data “FAIRer”
and to roll out “Common Data Models”
and standardised metadata structures,
such as those which have been developed
by Germany’s National Research Data
Infrastructure for Personal Health Data
(NFDI4Health). “FAIR” means in this
context that data must be findable, acces-
sible, interoperable and reusable. Given
developments in artificial intelligence
and machine learning, we would also re-
quire the criteria of Al readiness, machine
readability and equitability to apply to
these data, in addition to the FAIR prin-
ciples. Common Data Models allow the
structure and content of observational
data to be standardised and then evalu-
ated across different domains. Metada-
ta in turn denote specific study, data, or
structural characteristics, the creation of
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corresponding metadata catalogues thus
facilitating the search for specific data re-
cords.

Further develop existing data infra-
structure and establish a research data
ecosystem

It would be ideal to establish a national eco-
system for prevention and research which
provides access to all relevant data for de-
riving prevention measures as a function of
risk profile. As a first step, such an ecosys-
tem would provide access to existing data
for further developing known prevention
recommendations and identifying further
risk factors and indicators, for example
the role of sleep quality and the circadian
rhythm. In the long term, the ecosystem
would also be continuously expanded with
data from prevention measures. In addi-
tion to care management, the ecosystem
would also form the basis for answering
key research questions in the context of de-
mentia prevention.

The technical prerequisite for an
ecosystem is the corresponding infra-
structure, the core element of which is
the platform. There are already several
research data platforms at the German
and European levels: Germany’s National
Research Data Infrastructure for Personal
Health Data (NFDI4Health), the Network
of University Medicine (NUM), the Medi-
cal Informatics Initiative (MII), the Health
Data Lab (FDZ) and the German Centers
for Health Research (DZG) together with
the European Health Data Space (EHDS),
which is currently under development.*°
These measures and structures currently
only partially meet the requirements for
extended dementia prevention and the
above-mentioned national ecosystem.
Many of these initiatives were not primar-
ily set up for data use in prevention, but
could be further developed in that direc-
tion.

110 See EBRAINS 2022.

Similarly, the linkage of billing data
with data from medical registries as set out
in Germany’s Health Data Use Act should
be expanded in the long term. There is also
great potential in linking with further data
from cohort studies as well as data from
clinical trials.

Another interesting prospect is
the use of data from Germany’s electron-
ic patient record (ePA) which is planned
under the umbrella of the Health Data
Lab (FDZ). The ePA has the potential to
provide a suitable basis for data-driven
prevention. In other countries’ healthcare
systems, electronic health records already
act as such a hub for collecting and utilis-
ing medical care data. It would therefore
be welcome if such potential could also be
tapped as part of the implementation of
the ePA. Given the individual risk profiles
and resultant recommendations involved,
pseudonymised data should be accessible
here. Depending on risk status, and sub-
ject to the individual’s consent, the use of
personalised data could offer an oppor-
tunity for even more effective prevention
recommendations.

The linkage of health data should
be technically and legally enabled so that
relevant data can be analysed, exchanged
and compared across research locations
and project boundaries. Implementing
“data visiting” principles can promote such
linking measures and, within a context of
secure processing environments, appro-
priate structures can provide access for
various analyses and Al model training.
This can build on preliminary work by the
major research data initiatives (e.g. NFDI)
regarding rules for sharing data from dif-
ferent sources and federated data analyses.
The genomDE initiative has already shown
that new data infrastructure in healthcare
can be quickly implemented once it has
been acknowledged that insufficient data is
available in one area of healthcare, in this
case genomic data.
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However, it is not only health data
that are important in a dementia preven-
tion context: public administration data
(e.g. social, environmental and mobility
data) can also provide information about
risk factors, correlations and prevention
needs. Such data could be appropriately
linked with health data for the purposes
of dementia prevention, which is why the
Research Data Act currently under devel-
opment should create more opportunities,
in particular for linking microdata from
different sources (data spaces) and across
different legal jurisdictions (federal and
state).”* The Federal Ministry of Educa-
tion and Research formulated key points
for a possible Research Data Act back in
2024 and, under the current coalition
agreement, the act is to be presented in
2025.""*

Introduce unique identifiers for health
data

The introduction of a unique identifier
(UID) is central to the effective linkage of
personal health data from different sourc-
es (record linkage). The UID enables the
unique identification of an individual but
does not as yet exist in Germany for health
data. Health research instead frequently
makes use of fault-tolerant “probabilistic”
record linkage which uses various identi-
fiers such as gender, date of birth and first
and last names. However, other meth-
ods, for example based on hash codes or
control numbers, carry the risk of a false
positive (homonym error) or false nega-
tive (synonym error) assignment. Because
there is no unique identifier and proba-
bilistic identification methods are admin-
istratively, legally and organisationally
complex, linking errors occur when health
data is merged, which significantly reduc-
es the quality and quantity of available
data records. In practice, this means that
until now it has often only been possible or
permitted to make isolated use of data sets

111 See Leopoldina 2024.
112 See CDU, CSU, SPD 2025.

from individual data holders, for example
individual hospitals, health insurers or
cancer registries.

Germany’s existing identification
numbers such as the personal health in-
surance number or the tax identification
number are already available today as
models for a unique identifier and, while
at present they still have certain disadvan-
tages, they are a good starting point for a
healthcare UID."2 Such a UID should in
future also be used to technically and or-
ganisationally enable the linkage of data
from other sectors (e.g. social data or mo-
bility data) which is to be regulated under
the Research Data Act. Given the wide va-
riety of dementia-specific influencing fac-
tors from many different areas of life, de-
mentia prevention offers a use case which
impressively illustrates the added value of
such a solution for all directly and indi-
rectly health-relevant data.

Make health data permanently usable
for research

Like many other studies, large cohort
studies also generate data which can be
relevant to dementia prevention far be-
yond the actual reason for which they were
collected. The deletion of such valuable,
painstakingly collected data sets should
therefore be prevented in future. In the
long term, subject to certain conditions,
such data could also be transferred into a
constantly growing pool of research data,
for example on a national research plat-
form, where they would be permanently
and continuously available.

4.3 Intensify research

There are still key questions that need to
be answered if the potential of data-driven
dementia prevention is to be fully tapped,
and these require further research. The
findings from such research could well be

113 See NFDI4Health 2023.



Approaches to promoting data-driven dementia prevention

of importance for the prevention of other
diseases beyond the spectrum of demen-
tia.

Conduct further research into the mo-
lecular and cellular bases of dementia
and the potential of digital biomarkers
for prevention

Key research perspectives on dementia
prevention include the question of how far
statements about dementia risk and status
based on digital biomarkers and lifestyle
factors can be projected onto classical, i.e.
molecular and cellular, biomarkers. Ideal-
ly, understanding these relationships will
enable more accurate prediction of demen-
tia risk on the basis of digital biomarkers
as a surrogate for molecular biomarkers,
digital biomarkers being inexpensive and
easier to implement on a broad scale using
appropriate apps and devices. Gaining a
better understanding of the molecular and
cellular mechanisms of dementia also re-
quires significantly more basic research, in
particular for the risk and latency phase,
i.e. the period long before the onset of the
condition. A combination of the two re-
search perspectives could in future enable
more accurate simulations and models of
risk factor-dependent changes in the brain
and their relationship to digital surrogate
markers.

Accelerate model building for a mecha-
nistic understanding at different organi-
sational levels of the brain

Tools for research, diagnostics and pre-
vention planning which permit meaning-
ful integration of data on the different
organisational levels of the brain and in-
teracting organs such as the immune sys-
tem should be developed on the basis of
increased research into molecular and cel-
lular biomarkers. Cell- and molecule-spe-
cific findings must be linked with imaging
and biomarker data available from clini-
cal or outpatient settings. Since these data
cannot typically be collected at all levels
in vivo from an individual, modelling
which allows individually missing data to

be replaced by simulation must be driv-
en forward so as to improve personalised
predictions on the assumption of corre-
sponding biological mechanisms.

Evaluate the effectiveness of individua-
lised prevention measures

Another field of research that is current-
ly still open concerns the effectiveness of
prevention measures for the dementia
spectrum in relation to the individual,
but also in relation to health economics.
This requires randomised studies to in-
vestigate, for example, the relevance of
social and cultural context to prevention
measures. Such studies require a very long
period of observation and could therefore
likewise sensibly be centrally embedded
within the above-mentioned ecosystem.
In a further step, given the partially over-
lapping influencing factors, it would then
be appropriate to conduct further investi-
gations into similarities and overlaps with
prevention measures for other conditions
such as obesity, cardiovascular disease
and cancer.

Increase research into the implementa-
tion of prevention measures
Approaches to prevention and interven-
tion for individual dementia prevention
must be developed in such a way that they
address those affected regardless of their
level of education or socioeconomic sta-
tus, and at the same time in an individu-
alised manner, so taking account, among
other things, of individual differences in
comprehension, habits and language use
or native language. The approaches of-
fered must therefore be inclusive.

Population-based cohorts are the
most important basis for evidence-based
prevention. By using a standardised, reg-
ularly repeated investigation programme
and following-up over many years, meth-
odologically high-quality cohort studies
representative of population enable the
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identification of causes and early forms of
various conditions."#

Previous intervention studies sug-
gest that dementia-related risk profiles
can be modified. However, further fea-
sibility studies are needed to determine
which specific prevention services work
for those affected in their respective
life situations, and to identify the target
groups, especially particularly vulner-
able population groups, for which new
programmes may need to be developed.
Health research requires interaction with
those affected, which is why the design of
such studies also requires the involvement
of representatives from different popula-
tion groups.

Experience gained from the demen-
tia risk factor checklist in German general
practitioner practices shows that individ-
ualised services, such as courses or bro-
chures, for reducing individual risk factors
should be developed and made available
in the future.”® In the long term, personal-
ised digital models could also complement
the prevention services offered in general
practitioner practices.

4.4 Promote scientific communica-
tion on dementia prevention

The numbers speak for themselves — de-
mentia is an issue for the entire popula-
tion. Over and above measures for data
use and research, there is therefore also
a need for measures to involve the pop-
ulation more actively in prevention. This
should enable a bidirectional exchange,
for example based on methods from the
field of citizen science, raise awareness of
dementia prevention and boost willing-
ness to provide data and participate in re-
search projects.

114 See ExpertInnenrat “Gesundheit und Resilienz”
2024b.

115 See Rodriguez et al. 2025b.

Data from a global survey as part of
the World Alzheimer Report 2024 show
that 80 per cent of the public consider
dementia to be a normal phenomenon of
ageing and not a disease."® This figure has
even risen by 14 percentage points com-
pared to 2019. There is thus a need to raise
public awareness further in future by ed-
ucation and scientific communication,
focusing both on dementia prevention in
general and on individual risk factors. The
Federal Institute of Public Health already
offers basic information under the title
“Keeping mentally fit — 10 measures to
prevent dementia” and this could be ap-
propriately added to.

Another problem in the public
perception of dementia is the stigmatisa-
tion of the condition: again according to
a survey by the World Alzheimer Report,
88 per cent of respondents living with de-
mentia stated that they had experienced
stigmatization."” Such experiences can
lead those affected to conceal their condi-
tion and delay seeking appropriate care.*®
Campaigns to destigmatise the condition,
as have been carried out for some time in
a psychiatric-psychological context, are
therefore a key component of effective de-
mentia prevention.

4.5 Accelerate app development for
dementia research and prevention

A national research and prevention app
or an ecosystem of apps as part of a data
ecosystem is proposed for further devel-
oping dementia prevention. This ecosys-
tem is intended to offer opportunities for
collecting digital biomarkers, for example
via speech recognition, as well as individ-
ual cognitive status risk factors via ques-
tionnaires. In this way, the apps will first-
ly assist with early detection and possibly
also with tertiary prevention and secondly

116 See Alzheimer’s Disease International 2024.
117 See ibid.
118 See Rewerska-Jusko/Rejdak 2020.
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they will expand the risk profile data set,
allowing new research questions to be
addressed. Designing such a system as a
national app or national ecosystem will
allow the relevant sociocultural context to
be taken into account and ensure compli-
ance with data protection requirements in
the European system.

Such an ecosystem of apps should
go beyond existing offerings: they should
be scientifically sound and enable simple
and low-threshold use for different soci-
oeconomic groups and different levels of
education to ensure that groups beyond
the digitally savvy with a high level of
health literacy can also be reached. Statis-
tically speaking, people with a higher level
of education, greater financial resources,
and better health awareness are more like-
ly to succeed in making risk-reducing be-
havioural changes. Since, on average, this
group has a higher life expectancy and a
lower dementia-specific disease burden,
there is the potential for preventive meas-
ures to further widen the socioeconomic
gap in the health sector. There is thus a
need for a participatory approach to de-
veloping dementia prevention apps, a tai-
lored communication strategy and, where
appropriate, incentives for app use.

Results from other projects and co-
hort studies could be used as the basis for
developing the ecosystem and validating
individual applications. Such studies al-
ready include groups of people who have
been characterised phenotypically in
detail and who have provided their con-
sent for data usage and for the data to be
linked with other sources (e.g. billing data,
pension insurance data). For example, in
the Netherlands, the MyBraincoach app,
which has similar objectives, has already

been developed in a research context.'*?

The necessary research efforts and
establishment of the stated ecosystem

119 See Heger et al. 2023.

should be securely funded for at least a
decade, or ideally made permanent, to en-
sure the future development of data-driv-
en dementia prevention. Prevention de-
mands long-term planning and thus also
long-term funding.

4.6 Promote accompanying structu-
ral prevention

Effective dementia prevention requires
an improved regulatory environment in
order to promote healthy lifestyles, even
if the risk factors themselves cannot be
completely eliminated. However, over and
above dementia-specific goals, targeted
structural prevention can simultaneously
reduce risk factors for a variety of condi-
tions and should therefore be planned ho-
listically as part of an overall prevention
strategy.

The existing evidence base primar-
ily shows the benefit of restrictive struc-
tural prevention measures such as higher
duties on alcohol or tobacco. The potential
of other, more participatory approaches
cannot yet be estimated on the basis of
current data. The same applies to indirect
prevention effects. Data-driven dementia
prevention should in future therefore also
include the development of structural pre-
vention measures using an expanded pool
of data and with the participation of peo-
ple at increased risk of dementia. In this
way, support measures can be designed
depending on the particular setting and, if
necessary, with the involvement of health-
care professionals.

By making measures more specific,
initiatives such as telephone befriending
can themselves add value to structural
prevention, providing the ongoing fund-
ing of these projects is secure. Federal,
state and local authorities are called upon
to ensure that such prevention meas-
ures are funded, formats for cooperation
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established and participation enabled.**°
The goal should be to ensure greater par-
ticipation in dementia-specific structural
prevention measures especially by vulner-
able population groups which have previ-
ously been unsuccessfully targeted.

Increased availability of all types of
data relevant to dementia risk is the ba-
sis for planning and developing extended
services for the population. Existing indi-
cators should be used or, if necessary, new

120 See Walsh et al. 2023.

metrics developed to monitor health-pro-
moting aspects. Such indicators, for exam-
ple measuring cyclability or walkability,
assess how well the immediate living envi-
ronment in a particular location is suited to
physical activity. Tools such as the Federal
Institute of Public Health’s StadtRaum-
Monitor could therefore be adapted and
expanded accordingly in order to provide
information in future about how well an
individual’s living environment is designed
in health prevention terms.
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