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. Introduction 

The notion that dementia can be prevented or postponed has recently
ained credit in the community of experts. Population-based epidemi-
logical studies have consistently shown a progressively reduced risk
f dementia in Western society and, more specifically, Alzheimer’s de-
entia at any age in the past four decades, possibly related to health-

er lifestyles and better control of vascular risk factors [ 1 ]. Structured
ulti-domain interventions consisting of diet, exercise, cognitive train-

ng and social stimulation, sleep control, and vascular risk monitoring
as shown better cognitive outcomes, particularly but not only in per-
ons at high vascular risk [ 2 , 3 ]. Although the debate is lively on clinical
eaningfulness, anti-amyloid drugs have shown some efficacy at slow-

ng progression in patients with Alzheimer’s disease in the earliest cogni-
ive impairment stages, laying the theoretical foundations for secondary
revention in the asymptomatic at risk [ 4 ]. Recent reports suggest that
t is possible to induce long-lasting improvement of cognitive perfor-
ance in cognitively unimpaired older persons with non-invasive brain

timulation [ 5 ]. 
We believe that preventing cognitive impairment in unimpaired peo-

le at risk of cognitive decline and dementia requires specific skills and
rotocols that differ from those employed in current memory clinics.
n a previous publication, we have described what these new skills and
rotocols consist of and have argued that they take the form of a new
atient journey, that may be offered in dedicated clinical services that
e called Brain Health Services for the Prevention of Cognitive Impair-
ent and Dementia (dBHS for short) [ 6 ]. Activities in dBHS consist of

he four pillars of assessment of the risk of developing cognitive impair-
ent/dementia, specific techniques and tools for the communication

f that risk, personalized risk reduction programs for those persons at
igher risk and offer cognitive enhancement interventions [ 6 ]. 

As is the case of any innovation, dBHS present with challenges as well
s opportunities. Some of these are specific to the four activity pillars
entioned above. Others are horizontal to all pillars such as organiza-

ion and leadership, education, stakeholder engagement, ethics and use
f resources. The latter is of relevance at the current early development
tage where activities are not reimbursed by health care systems and
nsurances. 

This paper summarizes the discussions held at the International Con-
erence and Workshop on Brain Health Services for the Prevention of
ementia, on February 8, 2024, in Geneva, Switzerland. It discusses op-
ortunities and challenges for service users, professionals, and wider
ociety, offers a state-of-the-art of some current dBHS pilot experiences,
nd finally addresses the business case for the secondary prevention of
ementia and Alzheimer’s disease in dBHS. The coauthors of this paper
ncompass representatives from the major stakeholders, i.e. members
f the task force which developed the dBHS concept, early professional
dopters, pertinent scientific societies, disease-based professional net-
orks, pharma industry, private research funders, patient advocates,
2

ly developed and published the concept and protocols for the setup of the inno-
h Services for the secondary prevention of dementia and cognitive impairment
lth care facilities where adult persons can find an assessment of their risk of
 and dementia, have their risk level and contributing factors communicated us-
ed by adequate communication tools, can decide to participate to programs for
igher risk, and benefit from cognitive enhancement interventions. This health
ntly active memory clinics. The ultimate aim of dBHS is to extend healthy life,
ere, we (i) discuss the pertinent opportunities and challenges for those persons

 professionals, and wider society, (ii) describe the concepts, protocols, organi-
rneys of some currently active dBHS in Europe, and (iii) argue in favor of the
. 

harities and international organizations. Recommendations to centers
iming to establish their own dBHS have been provided in previous pub-
ications [ 6–13 ], to which the present is a follow-up. 

. Opportunities and challenges of dBHS 

Risk assessment will encompass the twelve modifiable risk factors
dentified by The Lancet Commission in 2020 [ 14 ], apolipoprotein E
APOE) genotyping, and assessment of biological indicators of brain dis-
ase such as brain beta-amyloid, brain tauopathy, neurodegeneration,
nd cerebrovascular disease. More factors may be added to the list as
vidence accrues (e.g. sleep disturbances [ 15 ], polypharmacy, diet [ 16 ],
lpha-synuclein, synaptic density, to name a few) [ 17 , 18 ]. 

Ultra-sensitive assays are already commercially available that will al-
ow upscaling of the measurement of biomarkers of neurodegeneration
nd Alzheimer’s pathology [ 19 ] and expand to other biomarkers such as
eurofilament light (Nfl) and glial fibrillary acidic protein (GFAP). Risk
ommunication will benefit from apps allowing to draft individualized
nfographics on the fly by entering the person’s risk factors and visualiz-
ng their cumulative risk [ 20 ]. Some risk reduction programs are avail-
ble focusing mainly on the cerebrovascular component of cognitive
mpairment, such as the Finnish Geriatric Intervention Study to Prevent
ognitive Impairment and Disability (FINGER) protocol [ 2 ]. Although it
ight be argued that the cognitive training and physical activity com-
onents of the FINGER intervention may have effects beyond vascu-
ar pathways, there is limited evidence to date that risk reduction in-
erventions focusing solely on the neurodegenerative component (with
.g. anti-amyloid drugs and synaptic plasticity enhancers such as multi-
omponent nutritional supplements) [ 20 , 21 ] translate to a reduction in
linically meaningful outcomes of cognitive function or dementia inci-
ence in cognitively normal individuals. However, the use of biomarkers
s surrogate endpoints for regulatory approval of anti-amyloid mono-
lonal antibodies in prodromal to mild Alzheimer’s disease provides an
nteresting working framework for secondary prevention in the unim-
aired at risk. Although conceptually distinct, cognitive enhancement
or neuroenhancement) will often accompany risk reduction and use
on-invasive brain stimulation techniques (NIBS, with electrical or mag-
etic stimuli) and behavioral cognitive training. 

Opportunities and challenges arise for a number of stakeholders as
BHS transition from research into clinical services. Stakeholders and
heir delegates at the International Conference and Workshop are listed
n the pertinent section at the end of the manuscript. Table 1 shows
pportunities and challenges from the viewpoint of pertinent scientific
ocieties, disease-based professional networks, pharma industry, private
esearch funders, patient advocates, and charities and international or-
anizations. 

Opportunities and challenges are addressed separately for the four
oundational pillars of dBHS, (i.e. risk assessment, risk communication,
ersonalized risk reduction, and cognitive enhancement) and for en-
bling factors horizontal to all pillars, i.e. organization and leadership,
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Table 1 

Opportunities and challenges associated with the foundational pillars of dBHS and enabling factors. 

THE FOUR PILLARSRisk assessment 

• Promoting large population-based studies with long follow-up to estimate the adjusted risk of lifestyles, genetics, and imaging and fluid biomarker risk factors 
• Implementing sex-, gender-, ethnicity-specific risk assessment and management 
• Promoting comprehensive physical health assessment 
• Promoting assessment of sleep habits and sleep loss/disorders 
• Management of incidental MRI findings 
• Shortage of trained health care workers 
• Implementing novel blood biomarkers for neurodegenerative diseases and stremaline them with traditional CSF and PET biomarkers 
• Radiation exposure for serial PET molecular biomarker assessment 
• AI for individualized risk profiling 

Risk communication 

• Tailoring risk communication according to socio-cultural factors 
• Development and validation of operator-free digital risk communication tools 
• Management of negative psychological responses to risk disclosure 

Personalized prevention 

• Interventions based on biomarker features 
• Identification of patient-oriented outcomes 
• Programs for those developing incident cognitive impairment and dementia despite prevention 
• Integrated pharma and non-pharma risk reduction programmes 
• dBHS as a platform for outcome and cost-effectiveness research 

Cognitive enhancement 

• Finetune non-invasive brain stimulation protocols for maximal efficacy in cognitively unimpaired 
• Promote tailored multimodal interventions (non-invasive brain stimulation with traditional/digital cognitive interventions and pharmacologic enhancers) 
• Promote social engagement through group activities 
• Ensure equality of access to highly technological interventions 
• Need of trained personnel and infrastructure for non-invasive brain stimulation 

ENABLERSOrganization and leadership 

• Clear definition of where lies innovation in Brain health 
• Seamless integration of dBHS into current health care provision 
• Technological investment on digitalization 
• Competition between current tertiary and future secondary prevention 
• Development of locally adapted models of health care provision and reimbursement for dBHS 

Education 

• Dissemination of standardized and optimized cognitive and imaging acquisition protocols 
• Educational programmes on brain health in academia (e.g. European Master Course on Brain Health of the European Academy of Neurology) 
• Education of GPs on cognitive screening and post-screening patient management 
• Stakeholder engagement 
• dBHS as natural laboratories for new models of multidisciplinary collaboration 
• dBHS as flagship initiative of the European Academy of Neurology and the Swiss Federation of Clinical Neuro Societies 
• Leverage on current continental inter-societal collaborations led by scientific societies 
• dBHS as a space for cooperation between neurology and mental health 
• dBHS contribute to current WHO priorities 

Ethics and resources 

• Leverage on prevention to de-stigmatize dementia 
• Prevent ageism bias inherent in secondary prevention programs 
• Ensure equality of access in an era of expensive biomarker assessment technology 
• Ensure a balanced distribution of tasks and resources between dBHS and primary care 
• Prevent the resource drain from tertiary to feed secondary prevention 
• Ensure secondary prevention even to community with limited resources and greater need for immediate tertiary prevention 
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ducation, stakeholder engagement, and ethics and use of resources. We
cknowledge that most opportunities to exploit dBHS will come at the
ost of challenges to overcome, and the following text will not try to
rtificially categorize them. 

.1. The four pillars 

.1.1. Risk assessment 
Risk factors for dementia are related to lifestyles, genetics, and imag-

ng and fluid biomarkers [ 6 , 14 ]. Risk estimates for lifestyle risk factors
re based on accurate population-based studies that only exceptionally
onsider genetic, imaging, and fluid biomarkers, while the latter are ac-
urately studied in convenience cohorts not representative of the general
3

opulation and in general disregard lifestyles. Future studies will need
o estimate the risk for cognitive impairment and dementia in represen-
ative population-based cohorts with long follow-up where lifestyles,
enetics, and imaging and fluid biomarker risk factors are equally and
ccurately studied at baseline. 

Risk factors encompass medical, biological, psychological, func-
ional, physiological, social, and environmental dimensions. An assess-
ent of the risk for dementia provides an opportunity to promote Multi-
imensional Geriatric Assessment, a conceptual framework of care de-
eloped for older patients taking into account medical, psychological,
unctional, social and environmental dimensions of health, which could
e beneficial to patients at all ages, and in diverse settings (community
nd hospital) [ 22 , 23 ]. 
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One of the risk factors for dementia is neurodegenerative changes
i.e. atrophy) on magnetic resonance imaging (MRI) [ 6 ]. Studying
symptomatic persons with brain MRI may lead to incidental findings,
ith about one in 27 requiring follow-up [ 24 ] and dBHS will need to de-
elop clear protocols to manage such [ 25–27 ]. Blood-based biomarkers
or Alzheimer pathology, once implemented in the real world [ 28 ] will
llow large-scale screening programs and risk estimation in many per-
ons. However, they may be insufficient in some cases and not be able to
ffer the accuracy of topographic biomarkers such as tau positron emis-
ion tomography (PET) [ 29 ]. Serial tau PET over time may be indicated
n the future to detect pathological progression in a minority of very
igh-risk candidates for anti-amyloid treatment, with the consequent
adiation exposure of an asymptomatic population. Current technologi-
al developments on high-sensitivity systems will need to be leveraged
o reduce the costs of tracers and the exposure associated with each
rocedure and thus the impact of repeated investigations. 

Risk assessment in dBHS may lead to an increased number of brain
RI and PET/Single-photon emission computed tomography (SPECT)

cans, and cognitive assessments, leading to a relative shortage of imag-
ng facilities and psychologists, neuropsychologists, neuroradiologists,
nd nuclear medicine physicians [ 30 , 31 ]. High-level programming of
niversity degree output will need to take these new needs into account.

Recent advancements in Artificial intelligence (AI) applied to neu-
oimaging based on multivariate brain network features from one or
ore neuroimaging modalities (the “predictome ”) [ 32 ] have shown
romising outcomes for individualized characterization of persons at
isk of developing cognitive impairment and dementia [ 33 ]. The dBHS
nitiative is in line with this trend of moving from detecting disease to
ssessing health status and disease risk. 

.1.2. Risk communication 
Communicating risk is a complex exercise even to mathematically

iterate persons. The recommendations we have developed for risk com-
unication [ 6 , 10 ] will need to be adapted and validated to all levels of
athematical literacy. 

Both the collection and the communication of the risk of cognitive
mpairment and dementia is currently done largely by human operators.
perator-free digital risk assessment and communication tools will need

o be developed to upscale risk assessment and communication and de-
rease the costs of large prevention programs in the population. 

Our recommendations for risk communication place strong emphasis
n the management of negative psychological responses to risk disclo-
ure [ 6 , 10 ]. They will need to be adopted and validated on psychologi-
al outcomes in real-life conditions across different settings, ethnicities,
ultures, and educational backgrounds. 

.1.3. Personalized prevention 
Secondary prevention of dementia should head strongly towards the

ne-grained selection of at-risk persons based on genetic or biomarker
eatures (e.g. biomarkers of amyloid or tau pathology), with the
im of maximizing intervention effectiveness and thus enhancing the
ost/benefit ratio. For instance, the FINGER interventions have been
hown particularly effective in APOE4 carriers [ 34 ]. This has been repli-
ated in Japan [ 35 ]. 

Prevention programs are by nature long-term. They thus require ex-
ensive trials to detect effectiveness on clinical outcomes. The validity
f surrogate outcomes should be investigated to improve feasibility and
educe costs. Feasible and meaningful patient-oriented outcomes need
o be identified to estimate the clinical impact of dBHS and their com-
arative cost-effectiveness. 

Prevention programs will not reduce to nil the incidence of the con-
ition of interest. Participants developing cognitive impairment and de-
entia despite participation to risk reduction programs run the risk of

tigma and blame. There should be clear pathways to appropriate med-
cal and psycho-social support in health and social care systems for ap-
ropriate prevention of such adverse outcomes [ 36 ]. 
4

Multiple risk factors for dementia are often present in the same per-
on. For instance, brain amyloidosis may come with social isolation,
epression, and alcohol abuse. Sleep disorders are frequently associated
ith depression, alcohol abuse, medical/neurological comorbidities and
hysical inactivity. Integrated programs will need to be developed that
ill maximize the benefit on risk reduction by anti-amyloid medications
 37 , 38 ] and associated lifestyle interventions [ 39 ]. Until their efficacy
or prevention is demonstrated, dBHS are a gateway to prevention trials.

.1.4. Cognitive enhancement and neurostimulation 
Cognitive enhancement is a critical pillar of dBHS, addressing patient

xpectations while complementing the other pillars. Indeed, anecdotal
vidence from dBHS pilot centers highlights that SCD individuals often
eek more than just knowledge of their risk and strategies to reduce
t; they express a strong desire for interventions aimed at improving
ognitive performance. This observation is supported by Harrell et al.
 40 ], who emphasize the motivation of individuals to engage in cogni-
ive training programs to enhance cognitive function. 

NIBS is one of the most promising techniques for cognitive enhance-
ent and possibly risk reduction [ 41 ]. While NIBS protocols are often

urrently being tested in single-intervention mode, the dBHS concept
aves the way to the evaluation and implementation of NIBS in multi-
odal brain health programs in which advanced-brain stimulation pro-

ocols are associated with cognitive interventions in the context of risk
eduction programs [ 42 ]. 

Novel methodologies allowing tailored neurostimulation combined
ith digital cognitive interventions can foster high-quality studies of

ognitive training/stimulation and neuromodulation [ 43 ]. Stand-alone
igital interventions for cognitive symptoms in people without demen-
ia are a fast-growing field [ 44 ] and their comparative efficacy with
ombined interventions should be elucidated. 

.2. Enabling factors 

.2.1. Organization and leadership 
When communicating to decision makers, the concept of brain health

hould be used sparingly. Care should be exercised not to recycle old
oncepts with new labels, which will jeopardize the credibility of the
rain health construct. Indeed, the boundary between the innovative
dge of the brain health concept, and current neurological practice can
e fuzzy. Prevention can be primary, secondary, tertiary, and quater-
ary, and a large share of medical acts fall under this large umbrella.
ew national programs have been launched (e.g. in Norway, Germany
nd Switzerland) with a combined holistic and personalized approach
o promote brain health and prevention of neurological/brain disor-
ers [ 45–47 ]. Proponents of so-called innovative brain health programs
hould clearly define where innovation lies. In the dementia field, this
onsists in secondary prevention of cognitive impairment and dementia
n cognitively intact persons. 

The emphasis on lifestyle risk factor interventions may lead health
are providers and industry to perceive dBHS as competitors to tradi-
ional memory clinics and monoclonal antibody treatments. The mes-
age should be clearly spelled out that dBHS and traditional memory
linics are conceptually and practically distinct, address different pa-
ient populations, offer distinct medical services, and are not alternative
ut rather complementary. dBHS will need to seamlessly integrate into
he health care network of both current specialist care (in neurology,
sychiatry, geriatrics, neuropsychology as well as traditional memory
linics), and primary care/general practice. The setup of yet another
ealthcare silo should be avoided. A hub-and-spoke model for integra-
ion has been proposed in the context of the Swiss Brain Health Plans,
waiting implementation [ 45 ]. 

Substantial technological investment needs to be done on digital in-
rastructures for the efficient management of neuropsychological assess-
ent, including remote and unsupervised data collection [ 48 ]; storage
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nd analysis of behavioral data; behavioral training for cognitive reha-
ilitation; and integration of digital data into the health care network
 49 ]. 

Diverse models of health care provision and reimbursement co-
xist in European countries such as universal pro-capita public system
overage, and universal pro-capita private insurance coverage, social
ealth insurance, and mixed systems. Some potential business models
ave been outlined in a previous publication [ 8 ]. However, a one-size-
ts-all approach will not be applicable to integrating the dBHS con-
ept in clinical practice, and country-specific solutions will need to be
evised. 

.2.2. Education 
Education on brain health and the related concepts and lexicon

hould touch first and foremost the prospective users of dBHS, i.e. vir-
ually all citizens without cognitive impairment above the age of 50–60
ears, and society at large. Scientific societies and patient organization
hould ally to develop awareness around brain health in general and
ognitive health in particular. The example of the Brain Strategy of the
uropean Academy of Neurology (see section on Stakeholder engage-
ent) should be expanded to a larger number of institutional stake-
older and grassroot organizations [ 45 ]. 

Education on brain health is absent not only in the society, but also in
cademia. The first world-wide educational program on brain health, a
ertificate of advanced studies (CAS), open to MD’s but also other health
rofessional will be launched in fall 2024 by the University of Bern with
he support of the Swiss Brain Health Plan, the Swiss Federation of Clin-
cal Neuro-Societies, the European Academy of Neurology, and other
rganizations [ 50 ]. More effort should be devoted to promoting post-
raduate education on brain health by other and diverse stakeholders. 

Generalists including general practitioners (GPs) should receive clear
uidance on the administration and interpretation of cognitive screen-
ng tests. They should also be educated to refer patients screening pos-
tive (i.e. with cognitive impairment) to memory clinics, and negative
i.e. with no cognitive impairment) at potentially high risk to dBHS. In
o doing, they should not rely only on the results of the screening test
ut also evaluate the patient request on the basis of the global clinical
nd psycho-social history. Emphasis on prevention should not reduce
he education and support to GPs on the management of older people
iagnosed with dementia. 

Neuropsychological test norms are severely biased towards persons
f white ethnicity. Many widely used tests do not take advances in
ognitive neuroscience into account and have been normed in non-
ontemporary cohorts of control subjects. Greater emphasis will need to
e placed on longitudinal changes at the individual level, rather than on
ross-sectional reference to normative values. Neuropsychologists will
eed to be educated in the assessment of different racial/ethnic groups
nd minorities, requiring the cultural and linguistic adaptation of as-
essment and rehabilitation tools [ 51 ]. 

Digital tools for neuropsychological assessment will play a key role
n future prevention programs, for their capability of fast and frequent
ssessment of cognitive status. A number of reviews are available on
his topic [ 52–54 ]. The longitudinal assessment of cognitive perfor-
ance reduces the reliance on normative data, which may be inap-
ropriate for the evaluation of cognitive decline in individual subjects.
n addition, digital tools offer the possibility of low-cost web-based
emote assessment and can generate large datasets for AI-based data
nalysis. 

Most patients undergoing MRI and PET for cognitive complaints
re scanned with suboptimal protocols and images are read with the
raditional visual rating only [ 55 , 56 ]. Neuroradiologists and nuclear
edicine physicians will need to be educated to the use of the appro-
riate MRI acquisition sequences and protocols [ 55 ], semi-quantitative
isual rating scales, and automated quantitative image post-processing
ools [ 57 , 58 ]. 
5

.2.3. Stakeholder engagement 
The first stakeholders of dBHS are their users. The ongoing pilot ex-

eriences should integrate the evaluation of user expectations and ac-
eptability of the dBHS approaches [ 59 ]. 

The dBHS concept will need multi-disciplinary expertise to be im-
lemented in the clinic and will be natural laboratories to develop new
odels of multidisciplinary collaboration. In addition to medical spe-

ialists such as neurologists, geriatricians, old-age psychiatrists, neuro-
adiologists, nuclear medics, laboratory medics, geneticists, epidemiol-
gists, ear nose and throat specialists, dentists, diabetes specialists, and
pecialists in primary care, non-medical professions will be required
uch as psychologists, neuropsychologists, nurses, physiotherapists, oc-
upational therapists, nutritionists, and speech and language therapists.
BHS might be flagship initiatives for scientific societies. The European
cademy of Neurology has publicly engaged into the brain health space
nd may be a worldwide leader and forerunner in the development of
BHS. It has recently launched the Brain Health Strategy under the
otto of “One brain, one life, one approach ” with the aim of raising

wareness on brain health and fostering related initiatives by building
 brain health alliance, supporting international and national/regional
olicy making, promoting research and, education, and raising public
wareness & understanding [ 50 ]. The Swiss arm of the European Brain
ealth Strategy is being built under the auspices of the Swiss Federation
f Clinical Neuro Societies [ 45 ], where the dementia pillar is based in
eneva, and being developed along the lines defined by the dBHS. 

Risk reduction of cognitive impairment and dementia should find a
pace which is at the same time inclusive and non-conflicting with men-
al health and building a world-wide alliance outside the natural geo-
raphical boundaries of committed stakeholders such as the European
cademy of Neurology. The current borders delineating neurology and
sychiatry will have less relevance regarding brain health and preven-
ion of dementia and mental disorders. A holistic approach will view
rain health as a whole and indivisible space where all specialties can
nd should contribute. Synergies should be sought between pilot expe-
iences and current large European research projects on screening and
revention such as EPAD - European prevention of Alzheimer’s demen-
ia [ 21 ], PREDICTOM – Prediction of Alzheimer’s disease using an AI
riven screening platform [ 60 ], AD-RIDDLE – Real-World Implementa-
ion, Deployment, and Validation of Early Detection Tools and Lifestyle
nhancement [ 28 ], world-wide FINGER [ 61 ]. 

Importantly, dBHS contribute to the current World Health Organiza-
ion (WHO) priorities on a life-course approach to aging, where address-
ng individual’s needs at all ages (i.e. earlier in life) aims to safeguard
heir human right to health throughout their lifetime [ 16 ]. 

.2.4. Ethics and resources 
Dementia is still a highly stigmatized condition, and the ethical im-

lications of BHS and secondary prevention programmes has been ad-
ressed in a previous publication from our group [ 13 ]. Societal aware-
ess that it can be prevented, treated and supported might contribute
o de-stigmatize it, as has been the case for cancer and some psychiatric
isorders. Consideration should be given to the communicative power
f nomenclature: the lengthy label “Brain Health Services for the sec-
ndary prevention of cognitive impairment and dementia ” may need
eing revisited as well as the dBHS acronym. 

Prevention programs are more cost-effective in those populations
ith longer life expectancy allowing to reap the benefits of better health
ver a longer time span. dBHS proponents should be careful to prevent
iscrimination of their interventions based on age but at the same time
aximize the benefit of their intervention for the cumulative health of

ociety. dBHS require a significant amount of expensive diagnostic tech-
ology for risk assessment such as blood, genetic markers, and possibly
n some cases and MRI, cerebrospinal fluid (CSF) biomarkers, and PET.
roponents of dBHS will need to ensure that the design of services do
ot translate into unequal access. 
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Fig. 1. Patient journeys in eight pilot dBHS in Europe. 
The first three rows of the spreadsheet illustrate the ideal patient journey in a dBHS, detailing the primary activities within each of the four pillars: risk assessment, 
risk communication, risk reduction, and cognitive enhancement. Pilot dBHS are ordered from the most clinically oriented to the most research oriented. 

Brown shades denote the clinical setting, blue shades denote research projects. The stage of development is denoted as follows: 

dark shades are ongoing activities, medium shades are activities under development, light shades are activities being planned. 

Cells with diagonal lines indicate that advice and referral to other specialists is provided to users rather than inclusion into structured programs. 
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Screening programs can leverage on existing prevention programs to
ptimize resource allocation. For instance, if dBHS discover high blood
ressure or high cholesterol, the individual may be redirected to their GP
or treatment and follow-up. The development of effective coordination
nd synergies with primary care/GPs will be paramount to optimize
esource use across health systems. 

Resources should not be drained from tertiary to feed secondary
revention, i.e. from those with cognitive impairment and dementia
o the unimpaired. Developing solutions to prevent dementia will not
ecrease the prevalence of dementia overnight, and resources will al-
ays be needed – and hopefully increased – to treat persons with cogni-

ive impairment and dementia. dBHS proponents should ensure they are
ot perceived as diverting resources from people with immediate health
eeds. 

Investing resources in secondary prevention can be challenging to
ommunities with compelling immediate health care needs and lim-
ted resources such as the oldest old, those with comorbidities including
ental health issues, functional or sensory impairment, reduced mobil-

ty, lower socioeconomic status, ethnic minorities, socioeconomic depri-
ation, lower health literacy, and migrants. Equitable access will need
o be assured to preventative services while maintaining provision of
ealth care services. 

. Currently active dBHS in Europe 

We describe structure and activities of eight European pilot dBHS
ased in Aberdeen, Scotland (UK); Amsterdam, The Netherlands;
arcelona, Spain; Cologne, Germany; Geneva, Switzerland; Monza, Italy
 62 ]; Paris, France; and Stockholm, Sweden. These have been identi-
ed largely through personal knowledge as the literature was unhelpful.
 PubMed search with “(service[ti] OR clinic[ti]) AND prevention[ti]
ND (dementia[ti] OR alzheimer∗ [ti]) ” last run on May 4, 2024 re-

rieved just five items, four of which were non pertinent and one re-
erred to a in memory service in New York, USA [ 63 ]. The resulting
ist does not claim to be a thorough inventory of all existing pertinent
nitiatives in Europe, but a convenience sample from reputed academic
emory clinics. All but two (Barcelona and Cologne) have been devel-

ped as extensions of traditional memory clinics. The search was limited
o Europe for the remarkably different structure of health care in other
ountry, notable the US. 

The major operational difference among these pilot dBHS is related
o the clinical or research nature of the patient journey. In five dBHS
Aberdeen, Geneva, Monza, Paris, and Stockholm), the patient journey
s part of clinical activities or hybrid clinical and research, while in the
emaining it is framed solely in the context of funded research projects
6

ith pertinent ethical clearance. These dBHS are traditional memory
linics which developed patient journeys by piecing together bits of own
nd literature scientific evidence. Among these, those relatively less de-
eloped journeys are offered in the context of existing health care reim-
ursement schemes, while those more developed are funded through a
ybrid health care reimbursement and research project funding scheme.
BHS with purely research-based patient journeys are set in the context
f either traditional memory clinics which have put in place one or more
esearch projects addressing the issues pertinent to the development of
 secondary prevention patient journey (Amsterdam and Cologne) or a
urely academic research center with no clinical mission (Barcelona). 

.1. Patient journeys 

The patient journey covering all the activities pertinent to a dBHS
risk assessment, risk communication, risk reduction, and cognitive en-
ancement), was outlined in 2023 by the European Task Force for Brain
ealth Services for the Prevention of and Cognitive Impairment and De-
entia [ 6 ]. Fig. 1 illustrates the current state of implementation of the

our pillars of the ideal dBHS patient journey across pilot experiences. 
Risk assessment . Alongside the twelve lifestyle risk factors originally

dentified by Livingston et al. (2020) [ 14 ], many pilot dBHS collect in-
ormation on visual impairment, cholesterol levels, sleep quality, and
ietary habits. Biological risk factors such as amyloid and tau pathology
re frequently assessed using blood biomarkers (1st level assessment),
lthough this remains primarily within the scope of research activities.
hile the polygenic risk score has some evidence for risk prediction, its

mplementation in dBHS has not yet occurred. Conversely, APOE geno-
yping continues to be the gold standard for genetic risk assessment,
lthough again still in research projects. 

Lifestyle risk factors are integrated into the clinical settings across
ll pilot experiences, with genetic risk factors increasingly integrated
nto patient journeys for both clinical settings and research projects. The
doption of biological risk assessments through blood-based biomarkers
r tau PET remains mostly confined to research projects. In contrast,
myloid PET or CSF analysis (2nd level assessment) have been inte-
rated into the clinical activities of half of the pilot experiences. Cardio-
ascular Risk Factors, Aging and Dementia (CAIDE) and Combinostics
isease State index are used in Stockholm to compute the cumulative

isk [ 64–66 ]. 
Risk communication . We will not reiterate here the recommendations

reviously developed by the Task Force [ 6 ]. Pilot dBHS place particular
mphasis on the emotional status of the patient during risk communi-
ation, and the availability of a safe environment for the expression of
motions. As suggested by the Task Force, visual aids and plain language
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ere enforced, with an emphasis on the two-way exchange of informa-
ion, including a conversation on patients’ motivations and needs, and
he teach-back technique to check understanding. 

Significant effort is being devoted developing new digital tools and
pplications to assist in the communication of absolute and cumulative
isk. At the moment, these are not part of a clinical journey and only
sed in the context of research projects. In contrast, the semi-structured
n-person disclosure of dementia risk [ 10 ] is becoming increasingly com-
on. 

Risk reduction . The risk reduction pillar is marked by advancements,
articularly in lifestyle interventions. Stockholm has developed and im-
lemented the FINGER activities in clinical practice, with most pilot
xperiences following suit, either through structured lifestyle programs
n research projects or advice in clinical settings. The FINGER study has
erved as an inspiration for recognizing the effectiveness of lifestyle and
ascular interventions. However, these interventions still face barriers
n being used in clinical settings due to incomplete reimbursement and
he need for specialized personnel. In Stockholm, the Metformin (MET)-
INGER study is integrating a FINGER lifestyle intervention, targeting
rimarily vascular risk, with metformin, targeting multiple metabolic
nd neurodegenerative pathways [ 67 ]. Fortasyn connect (Souvenaid) is
sed in two dBHS based on the 24-month intervention with a specific
ultinutrient in people with prodromal Alzheimer’s disease (LipiDiDiet)

nd Multimodal Preventive Trial for Alzheimer’s Disease (MIND-AD) tri-
ls [ 68 , 69 ]. Stockholm is also testing a digital FINGER intervention re-
ated to stress management and sleep in a specific research project [ 70 ].

Cognitive enhancement . NIBS falls largely under research projects.
his is not surprising given that current evidence supporting the effi-
acy of NIBS in cognitively unimpaired individuals remains sparse. In
ontrast, four out of the eight pilot experiences assessed are currently
ncorporating cognitive training into their protocols, either within re-
earch environments or clinical practice. Notably, cognitive enhancing
rugs are not reportedly in use in any of the dBHS, in agreement with
he results of a previous review from the Task Force [ 12 ]. 

. The business case for brain health services for the prevention 

f dementia 

Dementia disorders are among the costliest conditions, both per af-
ected individual as well as in terms of total socioeconomic impact [ 71 ].
he worldwide cost has been estimated to $1.3 trillion annually and is
ound to increase in coming years with the escalating prevalence of de-
entia disorders due to ageing populations. A recent study on burden

f neurological disorders ranked dementia disorders as the third largest
ontributor to lost disability-adjusted life years world-wide [ 72 ]. De-
eloping strategies to prevent the onset and progression of cognitive
mpairment is a health policy priority [ 73 ]. 

The four pillar activities in dBHS have the goal of preventing or
ostponing the onset of cognitive decline and dementia [ 6 ]. The intro-
uction of this novel concept in health care systems raises the question
f whether dBHS represent good value for money, and how such pro-
rams can be designed to be cost-effective [ 8 ]. The incremental cost-
ffectiveness ratio for a health care program is calculated as the es-
imated change in cost divided by the change in effectiveness, often
uantified as the number of quality-adjusted life-years (QALYs) gained,
y introducing the program, compared to the current standard of care
 74 ]. A QALY is a ‘common currency for health’, encompassing mortal-
ty effects as well as changes in quality of life, and allows programs in
ifferent disease areas to be compared; one QALY is equivalent to one
ear of perfect health. 

.1. Model and assumptions 

The potential cost-effectiveness of dementia prevention can be mod-
led based on data on baseline dementia risk, hypothesized effect size,
7

osts and utility losses associated with dementia health states. To pro-
ide illustrative and preliminary estimates of the potential value gained
ith dBHS, we have adapted a previous model developed to assess the

ost-effectiveness of the FINGER program [ 75 ]. The model consists of
ve health states: at risk of developing dementia, mild, moderate and
evere dementia, and death. We have updated the model with cost data
y European region from a systematic review and meta-analysis [ 76 ].
e have assumed that the program will result in a 5-year reduction in

he risk of dementia by 20%, acknowledging that this assumption is il-
ustrative rather than definitive. While possibly optimistic, this figure
ligns with outcomes observed in controlled trials. Disease-modifying
ntibody therapies have demonstrated reductions in Alzheimer’s disease
rogression around 25–30%, and the FINGER trial showed a 23% reduc-
ion in cognitive decline over 24 months through multi-domain lifestyle
nterventions in high-risk populations [ 77 ]. The assumption provides a
easonable baseline for hypothetical modeling while highlighting the
otential variability in real-world outcomes. 

We have estimated the changes in time spent in dementia states and
he effect on mortality if the intervention is initiated at different ages
etween 60 and 85. Further, we have conservatively assumed that the
arget population has an increased risk of dementia compared to the
eneral population, and vary this relative risk from 2.0 to 4.0. The ben-
fits from the dBHS intervention were calculated as offsets in medical
osts, non-medical costs, costs of informal care and QALYs gained. To
alculate the overall monetary benefit, we have placed the value of a
ALY at 30,000 EUR, a conservative estimate close to the annual gross
omestic product (GDP) per capita in the EU in 2020 [ 78 , 79 ]. 

.2. Results from the simulations 

These are presented in Fig. 2 and shown as the annualized value of
he dBHS intervention. For a 70-year-old person with a relative risk of
ementia of 3, the value of the dBHS intervention is just over 500 EUR
er year of intervention. Put differently, the highest price at which the
ntervention would be cost-effective is just over 500 EUR per year. By
omparison, the cost of the two-year FINGER multi-domain intervention
as previously been estimated to 5490 SEK, or approximately 500 EUR
 75 ]. 

Across all regions, QALYs gains represents the most important value
river of dBHS, followed by a reduction in costs of non-medical care and
nformal care. The relative importance of formal non-medical care and
nformal care varies by geographic region, with formal institutional care
eing more predominant in Northern Europe. Offsets in direct medical
osts were very small across all regions. The value of the intervention
ncreases for patients in higher risk groups, based on age and relative
isk. Clearly, higher risks and higher regional GDP entail higher costs
or cost-effective interventions. 

There is considerable uncertainty associated with these preliminary
stimates. A central assumption is that intervention leads to an indirect
eduction in mortality as a result from lower dementia rates; this effect
s behind a large share of the QALY gains. If mortality benefits were
maller, QALY gains would be more modest. However, this would be
oupled with greater reductions in formal and informal care costs. Fur-
her, our estimates do not consider other potentially beneficial health
onsequences of preventive interventions beyond dementia risk reduc-
ion. For example, the FINGER studies have demonstrated to reduce the
isk of cerebrovascular events, as well as the risk for new cardiovascular
isease (CVD) events in patients with existing CVD [ 80 ]. These effects
ay be substantial and should be considered in future economic evalu-

tions of dBHS. 
Beyond the value of reduced dementia risk, there may also be an

ntrinsic value of improved risk assessment and risk communication. In-
ividuals can have a positive willingness to pay for information on their
isk of developing Alzheimer’s disease, even when there is no curative
reatment [ 81 ]. Estimating this value more precisely is challenging both
ue to limited data availability and methodological issues. No data is
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Fig. 2. Results from simulations of a hypothetical intervention reducing the risk of dementia by 20% over five years. The figure shows the cost savings and value of 
health gains (in terms of quality-adjusted life-years, QALYs), expressed as EUR per patient per year of treatment. Results are shown separately by European region 
and patient group: age at the start of intervention, and relative risk of dementia. 
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urrently available regarding the potential health economic effects of
ognitive enhancement. 

The costs for operating dBHS include the costs for health care visits,
xaminations, and procedures for diagnosis and risk assessment, non-
harmacological and pharmacological interventions, and follow-up vis-
ts. These costs will be visible for health care systems, incurred upfront,
nd will be comparatively easy to estimate. By contrast, the benefits
rom dBHS will occur later in time, they will mainly be incurred outside
he health care system and appear on no budget or scorecard. Estimating
he long-term benefits from dBHS requires projections that are associ-
ted with considerable uncertainty, and key stakeholders such as health
are payers may not fully consider these effects in their decision mak-
ng. New payment models may be needed to overcome these hurdles
or cost-effective implementation of dBHS [ 82 ]. As an example, health
mpact bonds are financial instruments that extend pay-for-results mod-
ls by enabling public payers to pay investors retrospectively for health
enefits or cost savings after they have been demonstrated [ 83 ]. The
roceeds from issuing the health impact bonds are used to implement
he innovation and setting up a system for monitoring outcomes, while
he investors are repaid based on the actual health outcomes and/or
conomic results. This way financial markets can be leveraged to obtain
unding and manage risks. 

. Conclusions 

dBHS are an innovative health offer aiming to extend healthy life
ree of cognitive impairment by implementing personalized programs
f secondary prevention based on available scientific evidence. Building
n the insight from pilot experiences and the discussions held during the
onference, the European Task Force for dBHS has identified strategic
esearch priorities to advance the field and ensure the successful imple-
entation and sustainability of dBHS: 

• Scaling and standardizing pilot experiences: encourage further col-
laboration between pilot centers to refine and harmonize protocols
for dBHS across diverse healthcare systems. This would facilitate
cross-center fertilization and help establish best practices; 

• Refining risk estimates for cognitive impairment and dementia that
take into account among others age at baseline, time and duration
8

of exposure, genetic and biological risk factors, commonality of risk
factors; 

• Testing innovative preventive interventions: expand research to
evaluate the efficacy of biological interventions targeting mecha-
nisms related to AD pathology including inflammation, and synergy
with lifestyle-based approaches; 

• Strengthening evidence on cognitive enhancement interventions:
prioritize high-quality pharmacological and non-pharmacological
(e.g. brain stimulation) clinical trials and their integration into mul-
timodal prevention programs; 

• Demonstrating the efficacy of the dBHS patient journey: establish
long-term follow-up studies to assess the real-world impact of dBHS
on cognitive impairment incidence, cognitive health, and patient-
centered outcomes (e.g. quality of life,functional independence, sub-
jective cognitive well-being, satisfaction with care, alignment with
personal health goals, etc.); 

• Estimating the economic sustainability of dBHS: carry out detailed
cost-effectiveness analyses of dBHS in different healthcare contexts,
with attention to equity of resource allocation and access; 

• Addressing ethical and social implications: investigate the ethical,
psychological, and social implications of comprehensive risk com-
munication of genetic, biological and lifestyle risk factors and sec-
ondary prevention programs; developing culturally sensitive and in-
clusive approaches to ensure equitable access to dBHS. 

unding sources 

The event where the ideas of this paper were first presented (Inter-
ational conference and workshop on Brain Health Services for the Pre-
ention of Dementia, February 8 2024, Geneva, Switzerland) was funded
y the Swiss National Science Foundation (IZSEZ0_218,815) and unre-
tricted grants by Biogen, Lilly, Novo Nordisk, OM Pharma, Schwabe
harma AG. Funders played no role in the writing and submission of
his manuscript. 

takeholders 

The following stakeholders took part to the International conference
nd workshop on Brain Health Services for the Prevention of Dementia,



G.B. Frisoni, F. Ribaldi, G. Allali et al. The Journal of Prevention of Alzheimer’s Disease 12 (2025) 100098

F  

a  

M  

e  

r  

S  

G  

V  

t  

C  

P  

w  

M  

s  

Z  

s  

A  

v  

l  

i  

S

D

 

d  

i  

S  

L  

G  

C  

t  

G  

c  

a  

v  

t  

N  

b  

N
 

F  

t  

(
 

(  

E  

e  

S
 

H  

F
 

N  

h  

c  

s  

&
 

w  

d  

G  

t  

F  

fi  

D  

T
 

f  

f
 

t  

d  

O  

t  

G  

a  

t  

E  

f  

f  

a  

n
 

N  

m  

f  

l  

t  

A
 

d  

F  

S  

p  

H
 

I  

p  

s

 

E  

d  

s  

B  

F  

B  

p  

h  

g  

fi  

i

C

 

W  

c  

B  

i  

K  

W  

G  

–  

L  

i  

F  

i  

i  

W  
ebruary 8 2024, Geneva, Switzerland. Scientific societies (delegates
re in parentheses): European Academy of Neurology – EAN (Elena
oro, Kristian Steen Frederiksen), Federation of the European Soci-

ties of Neuropsychology – FESN (Lisa Cipolotti, Stefano Cappa), Eu-
opean geriatric medicine society – EuGMS (Dorota Religa, Susan D.
henkin), European Association of Nuclear Medicine EANM (Valentina
aribotto), European Society of Neuroradiology – ESNR (Meike W.
ernooij), Swiss Neurological Society – SNS (Hans Pihan), Interna-

ional Federation of Clinical Chemistry and Laboratory Medicine - IFC-
LM (Kaj Blennow), Italian Neurological Society – SIN (Alessandro
adovani). Disease-based professional networks: European FTD net-
ork – EFTDN (Barbara Borroni), Swiss Memory Clinics – SMC (Rafael
eyer). Pharma industry: European Federation of Pharma Industry As-

ociation (Martin Pan). Private research funders: Synapsis Foundation,
urich, Switzerland (Margrit Leuthold); Leenaards Foundation, Lau-
anne (Philippe Moreillon), Switzerland; Association for Research on
lzheimer’s – APRA (Tim Brockmann), Geneva, Switzerland. Patient ad-
ocates: Alzheimer Europe, Brain Health Scotland, Alzheimer Switzer-
and (Stefanie Becker), Alzheimer Genève (Sophie Courvoisier). Char-
ties and international organizations: World Dementia Council (Philip
cheltens). 

eclaration of competing interest 

Giovanni B. Frisoni has received funding through the Private Foun-
ation of Geneva University Hospitals from: A.P.R.A. – Association Su-
sse pour la Recherche sur la Maladie d’Alzheimer, Genève; Fondation
egré, Genève; Ivan Pictet, Genève; Race Against Dementia Foundation,
ondon, UK; Fondation Child Care, Genève; Fondation Edmond J. Safra,
enève; Fondation Minkoff, Genève; Fondazione Agusta, Lugano; Mc-
all Macbain Foundation, Canada; Nicole et René Keller, Genève; Fonda-
ion AETAS, Genève. GBF has received funding through the University of
eneva or Geneva University Hospitals: for IISSs from ROCHE Pharma-
euticals, OM Pharma, EISAI Pharmaceuticals, Biogen Pharmaceuticals
nd Novo Nordisk; for competitive research projects from: H2020, Inno-
ative Medicines Initiative (IMI), IMI2, Swiss National Science Founda-
ion, and VELUX Foundation; for consulting from: Biogen, Diadem, Novo
ordisk, and Roche; for honoraria for lectures, presentations, speakers
ureaus, manuscript writing, or educational events from: Biogen, Roche,
ovo Nordisk, and GE HealthCare. 

Federica Ribaldi is funded in part by the Swiss National Science
oundation under grant agreement 320,030_182,772: Brain connec-
ivity and metacognition in persons with subjective cognitive decline
COSCODE). 

Gilles Allali is supported by the Swiss National Science Foundation
grant# 214,855), the Leenaards Foundation, the Solis Foundation, the
mpiris Foundation and the Synapsis Foundation. GA serves as a sci-
ntific advisor for Roche and Lilly and received speaker’s fees from
chwabe and Lilly. 

Andrea Brioschi Guevara has received funding from the Swiss
ealth Promotion foundation, Leenaards foundation, Dragon Bleu and
loshield foundations. 

Kristian Steen Frederiksen serves on an advisory board for Novo
ordisk and Eisai AD with compensation paid to his institution. KSF
as been an invited speaker for Novo Nordisk and Lundbeck A/S with
ompensation paid to his institution. KSF has served as associate editor
ince 2023 and is the incoming Editor-in-Chief for Alzheimer´s Research
 Therapy. 

Jean Georges has received funding for the EURO-FINGERS project
hich is supported through the following funding organisations un-
er the aegis of JPND www.jpnd.eu : Finland, Academy of Finland;
ermany, Federal Ministry of Education and Research; Spain, Na-

ional Institute of Health Carlos III; Luxembourg, National Research
und; Hungary, National Research, Development and Innovation Of-
ce; Netherlands, Netherlands Organisation for Health Research and
9

evelopment; Sweden, Swedish Research Council. Grant agreement: IN-
ER/JPND/19/BM/14,012,609. 

Frank Jessen has received fees for advisory boards and speaker fees
rom: AC immune, Biogen, Cogthera, Eisai, Eli Lilly, GE Healthcare, Gri-
ols, Janssen, Novo Nordisk, Roche. 

Giacomo Koch has received funding (competitive grants) not related
o the current manuscript from the Alzheimer Drug Discovery Foun-
ation (ADDF), European Commission Horizon 2020, Italian Ministry
f Health, Italian Ministry of Education (MIUR), Brightfocus Founda-

ion. GK also received funding from PIAM farmaceutici Spa and Epitech
roup. GK is scientific co-founder and holds stocks of Sinaptica Ther-
peutics. GK has received payment or honoraria for lectures, presenta-
ions, speakers bureaus, manuscript writing, or educational events from:
pitech, Roche, Novo Nordisk. GK has a patent on “combination drug
ormulations including rotigotine and an acetylcholinesterase inhibitor
or the treatment of neurodegenerative diseases ” (20,220,040,148) and
nother on “systems and methods for providing personalized targeted
on-invasive stimulation to a brain network ” (20,230,381,512). 

Lutz Frölich is an investigator in clinical trials sponsored by Axon
euroscience, Anavex, Alector, Boehringer Ingelheim, Eisai, Hum-
ingbird, NovoNordisk, Noselab and serves on an advisory board

or Biogen, BioVie, Eisai, Grifols, Janssen Cilag, Neurimmune, Nose-
ab, NovoNordisk, Roche, TauRX, Schwabe with personal compensa-
ion. LF has received honoraria for Clinical Study Committees from
vanir/Otsuka, PharmatrophiX, Charité Berlin, Neuroscios, Vivoryon. 

Valentina Garibotto is supported by the Swiss national science foun-
ation (project n.320030_185,028 and 320,030_169,876), the Aetas
oundation, the Schmidheiny Foundation, the Velux Foundation, the
ynapsis foundation, the Fondation privée des HUG. VG received sup-
ort for research and speakers‘fees from Siemens Healthineers, GE
ealthCare, Janssen, Novo Nordisk, all paid to her institution. 

Oriol Grau-Rivera is supported by the Spanish Ministry of Science,
nnovation and Universities (IJC2020–043,417-I), receives research sup-
ort from F. Hoffmann-La Roche Ltd and has given lectures in symposia
ponsored by Roche Diagnostics. 

Ayda Rostamzadeh has received fees from Eisai for presentations. 
Wiesje M. van der Flier has been funded by ZonMW, NWO, EU-FP7,

U-JPND, Alzheimer Nederland, Hersenstichting CardioVascular On-
erzoek Nederland, Health Holland, Topsector Life Sciences & Health,
tichting Dioraphte, Gieskes-Strijbis fonds, stichting Equilibrio, Edwin
ouw fonds, Pasman stichting, stichting Alzheimer & Neuropsychiatrie
oundation, Philips, Biogen MA Inc, Novartis-NL, Life-MI, AVID, Roche
V, Fujifilm, Combinostics. WvdF holds the Pasman chair. WvdF has
erformed contract research for Biogen MA Inc, and Boehringer Ingel-
eim. WvdF has been an invited speaker at Boehringer Ingelheim, Bio-
en MA Inc, DaThe authors declare that they have no known competing
nancial interests or personal relationships that could have appeared to

nfluence the work reported in this paper. 

RediT authorship contribution statement 

Giovanni B. Frisoni: Writing – original draft. Federica Ribaldi:

riting – original draft. Gilles Allali: Writing – review & editing, Con-
eptualization. Théophile Bieth: Writing – review & editing. Andrea

rioschi Guevara: Writing – review & editing. Stefano Cappa: Writ-
ng – review & editing. Lisa Cipolotti: Writing – review & editing.
ristian Steen Frederiksen: Writing – review & editing. Jean Georges:

riting – review & editing. Frank Jessen: Writing – review & editing.
iacomo Koch: Writing – review & editing. Hugh Masters: Writing
review & editing. Augusto J. Mendes: Writing – review & editing.

utz Frölich: Writing – review & editing. Valentina Garibotto: Writ-
ng – review & editing. Oriol Grau-Rivera: Writing – review & editing.
ederico E. Pozzi: Writing – review & editing. Dorota Religa: Writ-
ng – review & editing. Ayda Rostamzadeh: Writing – review & edit-
ng. Lenny Shallcross: Writing – review & editing. Susan D. Shenkin:

riting – review & editing. Wiesje M. van der Flier: Writing – review

http://www.jpnd.eu


G.B. Frisoni, F. Ribaldi, G. Allali et al. The Journal of Prevention of Alzheimer’s Disease 12 (2025) 100098

&  

V  

v  

D  

&  

W

A

 

o  

g  

p  

M  

t  

m  

R  

t  

H  

G  

p

R

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[  

 

[  

 

 

[  

 

[  

 

[  

 

[  

 

[  

[  

[  

 

[  

 

 

 

[  

 

 

[  

 

[  

 

 

[  

 

 

[  

 

[  

 

[  

 

[  

 

 

[  

 

 

[  

 

[  

 

[  

 

 

 

[  

[  

 

[  

 

 

[  

 

[  

 

 

[  

[  

[  

 

 

[  

 

[  

 

[  

 

 editing. Meike W. Vernooij: Writing – review & editing. Leonie N.C.

isser: Writing – review & editing. Jeffrey L. Cummings: Writing – re-
iew & editing. Philip Scheltens: Writing – review & editing. Bruno

ubois: Writing – review & editing. Elena Moro: Writing – review
 editing. Claudio L.A. Bassetti: Conceptualization. Miia Kivipelto:

riting – review & editing. 

cknowledgments 

The European Task Force for Brain Health Services for the Prevention
f and Cognitive Impairment and Dementia (dBHS) is a spontaneous
roup of health care professionals formed by the coauthors of the present
aper and those of Frisoni et al., Lancet Reg Health Eur 2023. Camille
ercier, Memory Center, Geneva University Hospitals, contributed to

he layout, graphics, references, and administrative processing of the
anuscript. Tim Brockmann, CEO of APRA – Association Suisse pour la
echerche sur Alzheimer, and Martin Pan, Ely-Lilly took active part to

he discussions at the International Conference and Workshop on Brain
ealth Services for the Prevention of Dementia, on February 8, 2024, in
eneva, Switzerland, but chose not to qualify for a co-authorship of the
resent paper. 

eferences 

[1] Wu YT, Beiser AS, Breteler MMB, et al. The changing prevalence and incidence
of dementia over time — Current evidence. Nat Rev Neurol 2017;13:327–39.
doi: 10.1038/nrneurol.2017.63 . 

[2] Kivipelto M, Solomon A, Ahtiluoto S, et al. The Finnish Geriatric Intervention Study
to prevent cognitive Impairment and Disability (FINGER): study design and progress.
Alzheimers Dement 2013;9:657–65. doi: 10.1016/j.jalz.2012.09.012 . 

[3] Yaffe K, Vittinghoff E, Dublin S, et al. Effect of personalized risk-reduction strate-
gies on cognition and dementia risk profile among older adults: the SMARRT ran-
domized clinical trial. JAMA Intern Med 2024;184:54–62. doi: 10.1001/jamaintern-
med.2023.6279 . 

[4] Boxer AL, Sperling R. Accelerating Alzheimer’s therapeutic develop-
ment: the past and future of clinical trials. Cell 2023;186:4757–72.
doi: 10.1016/j.cell.2023.09.023 . 

[5] Grover S, Wen W, Viswanathan V, Gill CT, Reinhart RMG. Long-lasting,
dissociable improvements in working memory and long-term memory in
older adults with repetitive neuromodulation. Nat Neurosci 2022;25:1237–46.
doi: 10.1038/s41593-022-01132-3.6 . 

[6] Frisoni GB, Altomare D, Ribaldi F, et al. Dementia prevention in memory clinics:
recommendations from the European task force for brain health services. Lancet
Reg Health Eur 2023;26:100576. doi: 10.1016/j.lanepe.2022.100576 . 

[7] Frisoni GB, Molinuevo JL, Altomare D, et al. Precision prevention of Alzheimer’s
and other dementias: anticipating future needs in the control of risk factors and
implementation of disease-modifying therapies. Alzheimers Dement 2020;16:1457–
68. doi: 10.1002/alz.12132 . 

[8] Altomare D, Molinuevo JL, Ritchie C, et al. Brain Health Services: or-
ganization, structure, and challenges for implementation. A user manual
for Brain Health Services —Part 1 of 6. Alz Res Therapy 2021;13:168.
doi: 10.1186/s13195-021-00827-2 . 

[9] Ranson JM, Rittman T, Hayat S, et al. Modifiable risk factors for dementia and de-
mentia risk profiling. A user manual for Brain Health Services-part 2 of 6. Alzheimers
Res Ther 2021;13:169. doi: 10.1186/s13195-021-00895-4 . 

10] Visser LNC, Minguillon C, Sánchez-Benavides G, et al. Dementia risk communication.
A user manual for Brain Health Services —Part 3 of 6. Alz Res Therapy 2021;13:170.
doi: 10.1186/s13195-021-00840-5 . 

11] Solomon A, Stephen R, Altomare D, et al. Multidomain interventions: state-of-the-art
and future directions for protocols to implement precision dementia risk reduction. A
user manual for Brain Health Services-part 4 of 6. Alzheimers Res Ther 2021;13:171.
doi: 10.1186/s13195-021-00875-8 . 

12] Brioschi Guevara A, Bieler M, Altomare D, et al. Protocols for cognitive enhance-
ment. A user manual for Brain Health Services —Part 5 of 6. Alz Res Therapy
2021;13:172. doi: 10.1186/s13195-021-00844-1 . 

13] Milne R, Altomare D, Ribaldi F, et al. Societal and equity challenges for Brain Health
Services. A user manual for Brain Health Services-part 6 of 6. Alzheimers Res Ther
2021;13:173. doi: 10.1186/s13195-021-00885-6 . 

14] Livingston G, Huntley J, Sommerlad A, et al. Dementia prevention, interven-
tion, and care: 2020 report of the Lancet Commission. Lancet 2020;396:413–46.
doi: 10.1016/S0140-6736(23)02043-3 . 

15] Guay-Gagnon M, Vat S, Forget MF, et al. Sleep apnea and the risk of de-
mentia: a systematic review and meta-analysis. J Sleep Res 2022;31:e13589.
doi: 10.1111/jsr.13589 . 

16] World Health Organization (WHO). Our work : life course. Accessed September 26,
2024. https://www.who.int/our-work/life-course . Accessed 26 September 2024. 

17] Frederiksen KS, Waldemar G. Management of patients with dementia: the role of the
physician. Cham: Springer International Publishing; 2021 . 
10
18] Shi L, Chen SJ, Ma MY, et al. Sleep disturbances increase the risk of de-
mentia: a systematic review and meta-analysis. Sleep Med Rev 2018;40:4–16.
doi: 10.1016/j.smrv.2017.06.010 . 

19] Roche. Roche receives FDA clearance for additional Alzheimer’s disease cere-
brospinal Fluid (CSF) assays, supporting timely diagnosis and treatment
decision-making. https://diagnostics.roche.com/us/en/news-listing/2023/roche-
fda-clearance-additional-alzheimers-disease-cerebrospinal-fluid-ttau.html . Accessed
31 January 2025. 

20] Van Maurik IS, Visser LN, Pel-Littel RE, et al. Development and usability of ADappt:
web-based tool to support clinicians, patients, and caregivers in the diagnosis of
mild cognitive impairment and Alzheimer disease. JMIR Form Res 2019;3:e13417.
doi: 10.2196/13417 . 

21] Soininen H, Solomon A, Visser PJ, et al. 36-month LipiDiDiet multinutrient clin-
ical trial in prodromal Alzheimer’s disease. Alzheimers Dement 2021;17:29–40.
doi: 10.1002/alz.12346 . 

22] Briggs R, McDonough A, Ellis G, Bennett K, O’Neill D, Robinson D.
Comprehensive Geriatric assessment for community-dwelling, high-risk,
frail, older people. Cochrane Database Syst Rev 2022;5:CD012705.
doi: 10.1002/14651858.CD012705.pub2 . 

23] Ho L, Malden S, McGill K, et al. Complex interventions for improving indepen-
dent living and quality of life amongst community-dwelling older adults: a sys-
tematic review and meta-analysis. Age Ageing 2023;52:afad132. doi: 10.1093/age-
ing/afad132 . 

24] Rowley PA, Paukner MJ, Eisenmenger LB, et al. Incidental findings from
16,400 brain MRI examinations of research volunteers. AJNR Am J Neuroradiol
2023;44:417–23. doi: 10.3174/ajnr.A7821 . 

25] Vernooij MW, Ikram MA, Tanghe HL, et al. Incidental findings on brain MRI in the
general population. N Engl J Med 2007;357:1821–8. doi: 10.1056/NEJMoa070972 .

26] Bos D, Poels MMF, Adams HHH, et al. Prevalence, clinical management, and natural
course of incidental findings on brain MR images: the population-based Rotterdam
scan study. Radiology 2016;281:507–15. doi: 10.1148/radiol.2016160218 . 

27] Bunnik EM, Van Bodegom L, Pinxten W, De Beaufort ID, Vernooij MW. Ethical frame-
work for the detection, management and communication of incidental findings in
imaging studies, building on an interview study of researchers’ practices and per-
spectives. BMC Med Ethics 2017;18:10. doi: 10.1186/s12910-017-0168-y . 

28] Malzbender K, Barbarino P, Barkman Ferrell P, et al. Validation, deployment, and
real-world implementation of a modular toolbox for Alzheimer’s disease detec-
tion and dementia risk reduction: the AD-RIDDLE project. J Prev Alzheimers Dis
2024;11:329–38. doi: 10.14283/jpad.2024.32 . 

29] Ossenkoppele R, Singleton EH, Groot C, et al. Research criteria for the behavioral
variant of Alzheimer disease: a systematic review and meta-analysis. JAMA Neurol
2022;79:48–60. doi: 10.1001/jamaneurol.2021.4417 . 

30] Radiology Business. Mismatch between radiologist shortages, rising exam vol-
umes a growing concern in medical imaging. 2023. https://radiologybusiness.
com/topics/healthcare-management/healthcare-staffing/mismatch-between- 
radiologist-shortages-rising-exam-volumes-growing-concern-medical-imaging . 
Accessed 26 September 2024. 

31] Ambrosini V, Carrilho Vaz S, Ahmadi Bidakhvidi N, et al. How to attract young
talent to nuclear medicine step 1: a survey conducted by the EANM Oncology
and Theranostics Committee to understand the expectations of the next gener-
ation. Eur J Nucl Med Mol Imaging 2023;51:3–11. doi: 10.1007/s00259-023-
06389-9 . 

32] Rashid B, Calhoun V. Towards a brain-based predictome of mental illness. Hum Brain
Mapp 2020;41:3468–535. doi: 10.1002/hbm.25013 . 

33] Borchert RJ, Azevedo T, Badhwar A, et al. Artificial intelligence for diagnostic
and prognostic neuroimaging in dementia: a systematic review. Alzheimers Dement
2023;19:5885–904. doi: 10.1002/alz.13412 . 

34] Solomon A, Turunen H, Ngandu T, et al. Effect of the apolipoprotein E genotype on
cognitive change during a multidomain lifestyle intervention: a subgroup analysis
of a randomized clinical trial. JAMA Neurol 2018;75:462–70. doi: 10.1001/jama-
neurol.2017.4365 . 

35] Sakurai T, Sugimoto T, Akatsu H, et al. Japan-multimodal intervention trial for
the prevention of dementia: a randomized controlled trial. Alzheimers Dement
2024;20:3918–30. doi: 10.1002/alz.13838 . 

36] Dyer AH, Dolphin H, Shenkin SD, et al. Emerging disease modifying ther-
apies for older adults with Alzheimer disease: perspectives from the Eu-
GMS special interest group in dementia. Eur Geriatr Med 2023;14:919–23.
doi: 10.1007/s41999-023-00846-2 . 

37] van Dyck CH, Swanson CJ, Aisen P, et al. Lecanemab in early Alzheimer’s disease.
N Engl J Med 2023;388:9–21. doi: 10.1056/NEJMoa2212948 . 

38] Sims JR, Zimmer JA, Evans CD, et al. Donanemab in early symptomatic Alzheimer
disease: the TRAILBLAZER-ALZ 2 randomized clinical trial. JAMA 2023;330:512–
27. doi: 10.1001/jama.2023.13239 . 

39] Mukadam N, Anderson R, Knapp M, et al. Effective interventions for po-
tentially modifiable risk factors for late-onset dementia: a costs and cost-
effectiveness modelling study. Lancet Healthy Longev 2020;1:e13–20.
doi: 10.1016/S2666-7568(20)30004-0 . 

40] Harrell ER, Kmetz B, Boot WR. Is cognitive training worth it? Exploring individ-
uals’ willingness to engage in cognitive training. J Cogn Enhanc 2019;3:405–15.
doi: 10.1007/s41465-019-00129-4 . 

41] Menardi A, Rossi S, Koch G, et al. Toward noninvasive brain stimu-
lation 2.0 in Alzheimer’s disease. Ageing Res Rev 2022;75:101555.
doi: 10.1016/j.arr.2021.101555 . 

42] Poppe A, Ritter FDE, Bais L, et al. The efficacy of combining cognitive training
and noninvasive brain stimulation: a transdiagnostic systematic review and meta-
analysis. Psychol Bull 2024;150:192–213. doi: 10.1037/bul0000406 . 

https://doi.org/10.1038/nrneurol.2017.63
https://doi.org/10.1016/j.jalz.2012.09.012
https://doi.org/10.1001/jamainternmed.2023.6279
https://doi.org/10.1016/j.cell.2023.09.023
https://doi.org/10.1038/s41593-022-01132-3.6
https://doi.org/10.1016/j.lanepe.2022.100576
https://doi.org/10.1002/alz.12132
https://doi.org/10.1186/s13195-021-00827-2
https://doi.org/10.1186/s13195-021-00895-4
https://doi.org/10.1186/s13195-021-00840-5
https://doi.org/10.1186/s13195-021-00875-8
https://doi.org/10.1186/s13195-021-00844-1
https://doi.org/10.1186/s13195-021-00885-6
https://doi.org/10.1016/S0140-6736(23)02043-3
https://doi.org/10.1111/jsr.13589
https://www.who.int/our-work/life-course
http://refhub.elsevier.com/S2274-5807(25)00042-1/sbref0017
https://doi.org/10.1016/j.smrv.2017.06.010
https://diagnostics.roche.com/us/en/news-listing/2023/roche-fda-clearance-additional-alzheimers-disease-cerebrospinal-fluid-ttau.html
https://doi.org/10.2196/13417
https://doi.org/10.1002/alz.12346
https://doi.org/10.1002/14651858.CD012705.pub2
https://doi.org/10.1093/ageing/afad132
https://doi.org/10.3174/ajnr.A7821
https://doi.org/10.1056/NEJMoa070972
https://doi.org/10.1148/radiol.2016160218
https://doi.org/10.1186/s12910-017-0168-y
https://doi.org/10.14283/jpad.2024.32
https://doi.org/10.1001/jamaneurol.2021.4417
https://radiologybusiness.com/topics/healthcare-management/healthcare-staffing/mismatch-between-radiologist-shortages-rising-exam-volumes-growing-concern-medical-imaging
https://doi.org/10.1007/s00259-023-06389-9
https://doi.org/10.1002/hbm.25013
https://doi.org/10.1002/alz.13412
https://doi.org/10.1001/jamaneurol.2017.4365
https://doi.org/10.1002/alz.13838
https://doi.org/10.1007/s41999-023-00846-2
https://doi.org/10.1056/NEJMoa2212948
https://doi.org/10.1001/jama.2023.13239
https://doi.org/10.1016/S2666-7568(20)30004-0
https://doi.org/10.1007/s41465-019-00129-4
https://doi.org/10.1016/j.arr.2021.101555
https://doi.org/10.1037/bul0000406


G.B. Frisoni, F. Ribaldi, G. Allali et al. The Journal of Prevention of Alzheimer’s Disease 12 (2025) 100098

[  

 

 

[  

 

[  

[  

 

[  

[  

 

 

[  

 

[  

 

[  

 

 

 

[  

 

[  

 

[  

[  

 

[  

[  

 

[  

 

[  

 

 

[  

 

[  

 

 

[  

 

[  

 

[  

 

 

[  

[  

 

[  

 

 

[  

 

 

[  

 

[  

 

[  

 

[  

 

 

[  

[  

 

[  

 

[  

 

[  

 

 

[  

 

[

[  

 

[  

 

[  

 

[  

 

43] Hill NTM, Mowszowski L, Naismith SL, Chadwick VL, Valenzuela M, Lampit A. Com-
puterized cognitive training in older adults with mild cognitive impairment or de-
mentia: a systematic review and meta-analysis. Am J Psychiatry 2017;174:329–40.
doi: 10.1176/appi.ajp.2016.16030360 . 

44] Cabreira V, Wilkinson T, Frostholm L, Stone J, Carson A. Systematic review and
meta-analysis of standalone digital interventions for cognitive symptoms in people
without dementia. NPJ Digit Med 2024;7:278. doi: 10.1038/s41746-024-01280-9 . 

45] Bassetti C, Heldner M, Adorjan K, et al. The Swiss Brain Health Plan 2023–2033.
Clin Transl Neurosci 2023;7:38. doi: 10.3390/ctn7040038 . 

46] European Brain Council. Brain Health in Europe fostering innovation, improv-
ing outcomes: policy roadmap. First Published: March 2021. https://www.
braincouncil.eu/wp-content/uploads/2021/03/EBC-Policy-Roadmap_-FINAL.pdf . 
Accessed 16 January 2025. 

47] World Neurology. The launch of the Italian brain health strategy. 2024.
https://worldneurologyonline.com/article/the-launch-of-the-italian-brain-health- 
strategy/ . Accessed 16 January 2025. 

48] Weiner MW, Veitch DP, Miller MJ, et al. Increasing participant diversity in AD
research: plans for digital screening, blood testing, and a community-engaged ap-
proach in the Alzheimer’s Disease Neuroimaging Initiative 4. Alzheimers Dement
2023;19:307–17. doi: 10.1002/alz.12797 . 

49] Hampel H, Au R, Mattke S, et al. Designing the next-generation clin-
ical care pathway for Alzheimer’s disease. Nat Aging 2022;2:692–703.
doi: 10.1038/s43587-022-00269-x . 

50] Bassetti CLA, Endres M, Sander A, et al. The European Academy of Neurology brain
health strategy: one brain, one life, one approach. Eur J Neurol 2022;29:2559–66.
doi: 10.1111/ene.15391 . 

51] Franzen S, Watermeyer TJ, et al., European Consortium on Cross-Cultural Neuropsy-
chology (ECCroN) Cross-cultural neuropsychological assessment in Europe: posi-
tion statement of the European Consortium on Cross-Cultural Neuropsychology (EC-
CroN). Clin Neuropsychol 2022;36:546–57. doi: 10.1080/13854046.2021.1981456 .

52] Öhman F, Hassenstab J, Berron D, Schöll M, Papp KV. Current advances in digital
cognitive assessment for preclinical Alzheimer’s disease. Alzheimers Dement (Amst)
2021;13:e12217. doi: 10.1002/dad2.12217 . 

53] Harris C, Tang Y, Birnbaum E, Cherian C, Mendhe D, Chen MH. Digital neuropsychol-
ogy beyond computerized cognitive assessment: applications of novel digital tech-
nologies. Arch Clin Neuropsychol 2024;39:290–304. doi: 10.1093/arclin/acae016 . 

54] Cubillos C, Rienzo A. Digital cognitive assessment tests for older adults: systematic
literature review. JMIR Ment Health 2023;10:e47487. doi: 10.2196/47487 . 

55] Vernooij MW, Pizzini FB, Schmidt R, et al. Dementia imaging in clinical practice: a
European-wide survey of 193 centres and conclusions by the ESNR working group.
Neuroradiology 2019;61:633–42. doi: 10.1007/s00234-019-02188-y . 

56] Pemberton HG, Collij LE, Heeman F, et al. Quantification of amyloid PET for future
clinical use: a state-of-the-art review. Eur J Nucl Med Mol Imaging 2022;49:3508–
28. doi: 10.1007/s00259-022-05784-y . 

57] Pagnozzi AM, Fripp J, Rose SE. Quantifying deep grey matter atrophy using au-
tomated segmentation approaches: a systematic review of structural MRI studies.
Neuroimage 2019;201:116018. doi: 10.1016/j.neuroimage.2019.116018 . 

58] Nobili F, Festari C, Altomare D, et al. Automated assessment of FDG-PET for differ-
ential diagnosis in patients with neurodegenerative disorders. Eur J Nucl Med Mol
Imaging 2018;45:1557–66. doi: 10.1007/s00259-018-4030-3.58 . 

59] Aspö M, Sundell M, Protsiv M, et al. The expectations and experiences of pa-
tients regarding the diagnostic workup at a specialized memory clinic: an in-
terview study. Health Expect 2024;27:e14021 Accessed 26 September 2024.
doi: 10.1111/hex.14021 . 

60] Innovative Health Iniative. Prediction of Alzheimer’s disease using an AI
driven screening platform. https://www.ihi.europa.eu/projects-results/project-
factsheets/predictom . Accessed 27 January 2025. 

61] Rosenberg A, Mangialasche F, Ngandu T, Solomon A, Kivipelto M. Multidomain
interventions to prevent cognitive impairment, Alzheimer’s disease, and demen-
tia: from FINGER to world-wide FINGERS. J Prev Alzheimers Dis 2020;7:29–36.
doi: 10.14283/jpad.2019.41 . 

62] Pozzi FE, Remoli G, Tremolizzo L, Appollonio I, Ferrarese C, Cuffaro L. Brain health
and cognition in older adults: roadmap and milestones towards the implementation
of preventive strategies. Brain Sci 2024;14:55. doi: 10.3390/brainsci14010055 . 
11
63] Seifan A, Isaacson R. The Alzheimer’s prevention clinic at Weill Cornell Medical
College /New York - Presbyterian Hospital: risk stratification and personalized early
intervention. J Prev Alzheimers Dis 2015;2:254–66. doi: 10.14283/jpad.2015.81 . 

64] Kivipelto M, Ngandu T, Laatikainen T, Winblad B, Soininen H, Tuomilehto J.
Risk score for the prediction of dementia risk in 20 years among middle aged
people: a longitudinal, population-based study. Lancet Neurol 2006;5:735–41.
doi: 10.1016/S1474-4422(06)70537-3 . 

65] Combinostics. https://www.combinostics.com/cdsi/ . Accessed 26 September 2024.
66] Mattila J, Koikkalainen J, al Virkkiet. A disease state fingerprint for

evaluation of Alzheimer’s disease. J Alzheimers Dis 2011;27:163–76.
doi: 10.3233/JAD-2011-110365 . 

67] Barbera M, Lehtisalo J, Perera D, et al. A multimodal precision-prevention approach
combining lifestyle intervention with metformin repurposing to prevent cognitive
impairment and disability: the MET-FINGER randomised controlled trial protocol.
Alzheimers Res Ther 2024;16:23. doi: 10.1186/s13195-023-01355-x . 

68] Soininen H, Solomon A, Visser PJ, et al. 24-month intervention with a spe-
cific multinutrient in people with prodromal Alzheimer’s disease (LipiDiDiet):
a randomised, double-blind, controlled trial. Lancet Neurol 2017;16:965–75.
doi: 10.1016/S1474-4422(17)30332-0 . 

69] Sindi S, Thunborg C, Rosenberg A, et al. Multimodal preventive trial for Alzheimer’s
disease: MIND-ADmini pilot trial study design and progress. J Prev Alzheimers Dis
2022;9:30–9. doi: 10.14283/jpad.2022.4 . 

70] Bruinsma J, Visser LNC, Abaci A, et al. Social activities in multidomain dementia
prevention interventions: insights from practice and a blueprint for the future. Front
Psychiatry 2024;15:1386688. doi: 10.3389/fpsyt.2024.1386688 . 

71] Gustavsson A, Svensson M, Jacobi F, et al. Cost of disorders of the
brain in Europe 2010. Eur Neuropsychopharmacol 2011;21:718–79.
doi: 10.1016/j.euroneuro.2011.08.008 . 

72] Steinmetz JD, Seeher KM, Schiess N, et al. Global, regional, and national bur-
den of disorders affecting the nervous system, 1990–2021: a systematic analysis
for the Global Burden of Disease Study 2021. Lancet Neurol 2024;23:344–81.
doi: 10.1016/S1474-4422(24)00038-3 . 

73] Winblad B, Amouyel P, Andrieu S, et al. Defeating Alzheimer’s disease and other
dementias: a priority for European science and society. Lancet Neurol 2016;15:455–
532. doi: 10.1016/S1474-4422(16)00062-4 . 

74] Weinstein MC, Stason WB. Foundations of cost-effectiveness analysis
for health and medical practices. N Engl J Med 1977;296:716–21.
doi: 10.1056/NEJM197703312961304 . 

75] Wimo A, Handels R, Antikainen R, et al. Dementia prevention: the potential long-
term cost-effectiveness of the FINGER prevention program. Alzheimers Dement
2023;19:999–1008. doi: 10.1002/alz.12698 . 

76] Jönsson L, Tate A, Frisell O, Wimo A. The costs of dementia in Europe:
an updated review and meta-analysis. Pharmacoeconomics 2023;41:59–75.
doi: 10.1007/s40273-022-01212-z . 

77] Ngandu T, Lehtisalo J, Solomon A, et al. A 2 year multidomain intervention of diet,
exercise, cognitive training, and vascular risk monitoring versus control to prevent
cognitive decline in at-risk elderly people (FINGER): a randomised controlled trial.
Lancet 2015;385:2255–63. doi: 10.1016/S0140-6736(15)60461-5 . 

78] Cameron D, Ubels J, Norström F. On what basis are medical cost-effectiveness thresh-
olds set? Clashing opinions and an absence of data: a systematic review. Glob Health
Action 2018;11:1447828. doi: 10.1080/16549716.2018.1447828 . 

79] Eurostat. https://ec.europa.eu/eurostat/databrowser/view/sdg_10_10/default/ 
table?lang = en . Accessed 26 September 2024. 

80] Lehtisalo J, Rusanen M, Solomon A, et al. Effect of a multi-domain lifestyle in-
tervention on cardiovascular risk in older people: the FINGER trial. Eur Heart J
2022;43:2054–61. doi: 10.1093/eurheartj/ehab922 . 

81] Neumann PJ, Cohen JT, Hammitt JK, et al. Willingness-to-pay for predictive tests
with no immediate treatment implications: a survey of US residents. Health Econ
2012;21:238–51. doi: 10.1002/hec.1704 . 

82] Wahlberg K, Winblad B, Cole A, et al. People get ready! A new generation of
Alzheimer’s therapies may require new ways to deliver and pay for healthcare. J
Intern Med 2024;295:281–91. doi: 10.1111/joim.13759 . 

83] Rowe R, Stephenson N. Speculating on health: public health meets finance in ‘health
impact bonds. Sociol Health Illn 2016;38:1203–16. doi: 10.1111/1467-9566.12450 .

https://doi.org/10.1176/appi.ajp.2016.16030360
https://doi.org/10.1038/s41746-024-01280-9
https://doi.org/10.3390/ctn7040038
https://www.braincouncil.eu/wp-content/uploads/2021/03/EBC-Policy-Roadmap_-FINAL.pdf
https://worldneurologyonline.com/article/the-launch-of-the-italian-brain-health-strategy/
https://doi.org/10.1002/alz.12797
https://doi.org/10.1038/s43587-022-00269-x
https://doi.org/10.1111/ene.15391
https://doi.org/10.1080/13854046.2021.1981456
https://doi.org/10.1002/dad2.12217
https://doi.org/10.1093/arclin/acae016
https://doi.org/10.2196/47487
https://doi.org/10.1007/s00234-019-02188-y
https://doi.org/10.1007/s00259-022-05784-y
https://doi.org/10.1016/j.neuroimage.2019.116018
https://doi.org/10.1007/s00259-018-4030-3.58
https://doi.org/10.1111/hex.14021
https://www.ihi.europa.eu/projects-results/project-factsheets/predictom
https://doi.org/10.14283/jpad.2019.41
https://doi.org/10.3390/brainsci14010055
https://doi.org/10.14283/jpad.2015.81
https://doi.org/10.1016/S1474-4422(06)70537-3
https://www.combinostics.com/cdsi/
https://doi.org/10.3233/JAD-2011-110365
https://doi.org/10.1186/s13195-023-01355-x
https://doi.org/10.1016/S1474-4422(17)30332-0
https://doi.org/10.14283/jpad.2022.4
https://doi.org/10.3389/fpsyt.2024.1386688
https://doi.org/10.1016/j.euroneuro.2011.08.008
https://doi.org/10.1016/S1474-4422(24)00038-3
https://doi.org/10.1016/S1474-4422(16)00062-4
https://doi.org/10.1056/NEJM197703312961304
https://doi.org/10.1002/alz.12698
https://doi.org/10.1007/s40273-022-01212-z
https://doi.org/10.1016/S0140-6736(15)60461-5
https://doi.org/10.1080/16549716.2018.1447828
https://ec.europa.eu/eurostat/databrowser/view/sdg_10_10/default/table?lang=en
https://doi.org/10.1093/eurheartj/ehab922
https://doi.org/10.1002/hec.1704
https://doi.org/10.1111/joim.13759
https://doi.org/10.1111/1467-9566.12450

	Brain health services for the secondary prevention of cognitive impairment and dementia: Opportunities, challenges, and the business case for existing and future facilities
	1 Introduction
	2 Opportunities and challenges of dBHS
	2.1 The four pillars
	2.1.1 Risk assessment
	2.1.2 Risk communication
	2.1.3 Personalized prevention
	2.1.4 Cognitive enhancement and neurostimulation

	2.2 Enabling factors
	2.2.1 Organization and leadership
	2.2.2 Education
	2.2.3 Stakeholder engagement
	2.2.4 Ethics and resources


	3 Currently active dBHS in Europe
	3.1 Patient journeys

	4 The business case for brain health services for the prevention of dementia
	4.1 Model and assumptions
	4.2 Results from the simulations

	5 Conclusions
	Funding sources
	Stakeholders
	Declaration of competing interest
	CRediT authorship contribution statement
	Acknowledgments
	References


