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Abstract: The brain and its health are essential for our (physical mental, social, and spiritual) wellbe-
ing, for being able to realize our potential as individuals, and also for a fair, well-functioning, and
productive society. However, today the world is facing a healthcare crisis related to the very high
(and increasing) burden of brain disorders. As a response to this crisis, the “Swiss Brain Health
Plan” (SBHP) was conceptualized in the context of other initiatives launched to value, promote, and
protect brain health over the entire life course. In the first section of this position paper, the following
fundamental considerations of the SBHP are discussed: (1) the high (and increasing) burden of brain
disorders in terms of prevalence (>50% of the population suffers from a brain disorder), disability,
mortality, and costs; (2) the prevention of brain disorders; (3) the operational definition of brain health;
(4) determinants of brain health; (5) international initiatives to promote brain (including mental)
health including the World Health Organization (WHO) intersectorial global action plan on epilepsy
and other neurological disorders (NDs) (IGAP) and the WHO comprehensive mental health action
plan. In the second section of the paper, the five strategic objectives of the SBHP, which has the vision
of promoting brain health for all across the entire life course, are presented: (1) to raise awareness;
(2) strengthen cross-disciplinary and interprofessional training/educational programs for healthcare
professionals; (3) foster research on brain health determinants and individualized prevention of brain
disorders; (4) prioritize a holistic (non-disease-specific), integrated, person-centered public health
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approach to promote brain health and prevent brain disorders through collaborations across scientific,
health care, commercial, societal and governmental stakeholders and insurance providers; (5) support,
empower, and engage patients, caregivers, and patient organizations, and reduce the stigma and
discrimination related to brain disorders. In the third section of the paper, the first (2024) steps in the
implementation of the SHBP, which will be officially launched in Zurich on 22 November 2023, are
presented: (1) a definition of the overall organization, governance, specific targets, and action areas of
the SBHP; (2) the patronage and/or co-organization of events on such specific topics as brain research
(Lausanne), dementia (Geneva), stroke (Basel), neurohumanities (Bellinzona), sleep (Lugano), and
psychiatry (Zurich); (3) the conduction of a new study on the global burden of brain disorders in
Switzerland; (4) the launching of an international Certificate of Advanced Studies (CAS) on Brain
Health at the University of Bern. In the fourth section of the paper, there is a concise executive
summary of the SBHP.

Keywords: brain health; World Health Organization; promoting brain health

1. Introduction

Our brain plays a crucial role in all aspects of our life; it is essential for cognitive,
motor, and sensory functions, as well as our experiences, emotions, and behavior. In
addition, it influences vascular, endocrine, and immunological processes in our body.
Eventually, the brain and its health are essential for our individual (physical mental, social,
and spiritual) wellbeing, for being able to unlock our potential (in terms of knowledge,
skills, and creativity) as individuals, as well as for the sustainable development of a fair,
well-functioning, and productive society [1].

The key role of a healthy brain in our life stands in contrast to the limited awareness
among the public and health professionals regarding the very high burden of brain dis-
orders (see Appendix A.1), the growing possibilities to diagnose, treat, rehabilitate, and
prevent them, and the opportunities to promote brain health and resilience throughout
the entire lifespan [2—4]. Brain disorders, both MDs and NDs, affect millions of people
worldwide. According to the World Health Organization (WHO), and recent peer-reviewed
publications, more than one in three persons are affected by a ND and at least one in three
are affected by a mental (psychiatric) disorder (MD) [3-6].

Until today, brain health and brain disorders have often been neglected, particu-
larly concerning prevention strategies and compared to other non-communicable diseases.
Accordingly, most countries lack brain health education and promotion policies. The pre-
vention of brain disorders is underprioritized, under the presumed outdated assumption
that little can be done to reduce individual and population risk [4]. Moreover, there is a sig-
nificant shortage of healthcare professionals worldwide for diagnosing and treating brain
disorders, including in several European and other Western, high-income countries [7-10].
Finally, research, teaching, and public awareness on brain disorders and brain health remain
markedly underfunded [11].

Brain health, which includes mental health [12], can be conceived as a public good
in which a coordinated collective financial, material, and cultural investment carries the
potential for significant societal benefits for both present and future generations.

This paper, which represents the work of a consortium of almost 60 clinicians and
scientists across multiple disciplines and career stages within the country, presents the data,
conceptual framework, and considerations upon which the initiative is built, along with
the first concrete measures to implement a National Plan to promote Brain Health for all
and across the entire life course in Switzerland (SBHP) [13].
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2. Section 1: The Fundamental Considerations of the Swiss Brain Health Plan
2.1. The Burden of Brain Disorders

For different reasons, the prevalence and burden of brain disorders have been un-
derestimated for a long period of time [14,15]. The first large study was performed in
30 European countries in 2010, included 9 neurological and 10 mental disorders, and esti-
mated that in that year, >50% of people living in Europe had a brain disorder for a total
estimated cost of EUR 798 billion (of which 63% were indirect costs). These costs exceeded
the estimated costs of cardiovascular disorders, cancer, and diabetes, and represented 45%
of the annual health budget of Europe (Figure 1) [16,17].

Frequency of brain disorders

Neurological Mental
disorders disorders
at least at least

n every third n every third

Disability (DALY’s) of brain disorders

Neurological Mental
disorders disorders
Nr1 cause

wem 5%

Cost of brain disorders in Europe
€798 Billions

€ 196 billions diabetes
€ 196 Billions cardiovascular disorders

[€ 126 billions cancer

Figure 1. The burden of brain (neurological and mental) disorders. A direct comparison of
the economic burden across different disorders is possible only with data dating from a decade
ago [2,3,5,16,18-20] (Figure: Alain Blank, Bern).

2.2. The Burden of Neurological Disorders

It is only in the last decade that the burden of NDs including dementia, stroke, epilepsy,
headache, Parkinson’s disease, multiple sclerosis, sleep-wake disorders, brain tumors,
traumatic brain injury, and neuromuscular and rare diseases has been appropriately studied
and fully recognized (Figure 1) [16,21].

The prevalence of NDs in the general population was estimated in two recent sys-
tematic reviews of studies conducted in Europe and worldwide to be over 30% [2,3,22].
These studies also found that NDs are the leading cause of disability (expressed in so-called
DALYs—disability adjusted life years—which refer to years of healthy life lost to premature
death and disability), and the second (worldwide) and third (Europe-wide) leading cause
of death (Figure 1) [2—4]. The proportion of global DALYs attributed to NDs was estimated
in 2016 to be 11.6% [22]. The three largest contributors to disability in 2016 were stroke
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(42%), migraine (16%), and dementia (10%). Migraine, multiple sclerosis, and tension-type
headache were more common and caused more of a burden in females. Children from un-
derprivileged households, ethnic minorities, refugees, and migrants were disproportionally
affected [23].

The burden of NDs has increased from 1990 to 2016 (39% more in terms of disability;
15% more in terms of mortality) [2]. This increase is in part due to the increasing age of
the population but it might also suggest that the primary prevention strategies (e.g., for
stroke) are still insufficient in terms of effectiveness or implementation [2]. The COVID-19
pandemic has been exacerbated by multiple neurological complications with a consequent
increase in the burden of NDs [24,25].

The European Academy of Neurology (EAN) is currently completing an in-depth
analysis on the costs of 18 NDs across 47 European countries (including Switzerland),
which is expected to be published in 2024. Recent studies have estimated the global societal
costs of single NDs such as dementia (equivalent to 1.5% of the global GDP) and sleep
disorders (between 1.3% and 2.9% of the GDP across five OECD countries) [23,26].

2.3. The Burden of Mental (Psychiatric) Disorders

MDs are defined in the two major classification systems (DSM-5-TR and ICD-11)
as disorders of thought, emotions, and behaviors that impair functional abilities and
relationships with others, and are associated with suffering.

The prevalence of MDs was estimated to be around 30% in two studies conducted in
Germany and worldwide [5,6]. In 2019, the proportion of global DALYs attributed to MDs
was estimated to be 4.9% [5]. Depression was the leading cause of disability due to MDs.
An important characteristic of MDs is their common onset in the first half of life, affecting a
growing number of young people [27].

Recent studies indicate that the incidence of MDs has increased over the past two
decades, specifically in adolescents and adults aged <55 years [5,28]. The COVID-19 pan-
demic has been marked by numerous psychiatric complications including a 28% increase
in major depressive disorders and a 26% rise in anxiety disorders [24,29].

Finally, the mortality of MDs is non-negligeable and includes over 800,000 annual
suicides worldwide [30] and deaths related to poor health behaviors or substance abuse.
Notably, among young people 15-29 years of age, suicide is the second leading cause
of death globally [30]. As a consequence, patients with severe MDs have a reduced life
expectancy of up to 25 years compared to that of the general population [31].

2.4. The Burden of Brain (Neurological and Mental) Disorders in Switzerland

The burden of brain disorders in Switzerland has been estimated by the 2010 European
Brain Study, which included 19 brain disorders [16]. This study suggested that 5.7 of the
7.8 million people living in Switzerland in 2010 had a brain disorder. The total costs of care
of brain disorders were estimated to exceed 14.5 billion/year [16,32].

A subsequent analysis devoted specifically to the burden of NDs in Switzerland
estimated that in 2010, the nine NDs included in the analysis affected over 3.3 million people
with the following prevalence: headache (2,359,744 persons), sleep disorders (682,598),
dementias (124,218), stroke (71,156), epilepsy (38,150), Parkinson’s disease (17,624), multiple
sclerosis (7669), neuromuscular diseases (n = 3894), and brain tumors (3504). For some
of these NDs (e.g., multiple sclerosis; sleep disorders), specialists estimate that these
prevalences are/were even higher.

In addition to these common NDs, there are around 600,000 individuals affected by
rare diseases (defined as a prevalence of <5 per 10,000 inhabitants) in Switzerland, many of
which can lead to a wide range of neurological symptoms.

The Brain Health Atlas initiative (https://brainhealthatlas.org (accessed on 12 October
2023)), estimated the DALYs for Switzerland in 2021 (https:/ /brainhealthatlas.org/factsheet
(accessed on 12 October 2023), see also Figure 2). The most important results can be
summarized as follows: (1) The estimated burden of brain disorders varies significantly
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across age groups. While the age group of 80-84-year-olds was estimated to experience
the largest number (35,085) of brain disorder DALYs in 2019 [33], the burden of brain
disorders is also non-trivial among Swiss children, with a relevant impact already in
children aged 10-14 (10,749 DALYs), and rising very significantly among adults aged 35-39
(26,642 DALYs); (2) Disability in NDs exceeded that in MDs by more than 25%. Headache
disorders (including both migraine and tension-type headaches) cause the highest age-
standardized rates of health loss related to brain disorders in Switzerland, as it is the
case for many other European countries. This burden is driven by a large and increasing
prevalence; (3) One large driver of DALYs across all ages, not only the elderly, is represented
by depressive disorders. Approximately 391,056 Swiss people were living with depressive
disorders in 2019, representing an increase of 4% from the number in 1990 [33].

S5ted
1Wto14
151018
20to 24
251029
.————
15t0 39
40 to 44

ey
55050 |
oy
o510 0o |
70007 | R

75070 |

sove s |
-,

90to 94
95 and above

Ages

(=]

10K 20K 30K 40K
Number

& Meningitis Encephalitis ® Brain and central nervous system cancer ® Stroke ® Neurological disorders @  Meantal disorders

Figure 2. The disability related to brain disorders in Switzerland in 2021. The disability, as expressed
in the years of healthy life lost (DALYs), due to different brain disorders varies across the life
course and reaches the highest value at the age of 80-84 (data from the “Brain Health Atlas”,
https:/ /brainhealthatlas.org (accessed on 12 October 2023)). Noteworthy, in this representation,
stroke, meningitis/encephalitis, and brain/central nervous system cancer are listed separately from
other neurological disorders.

3. Prevention of Brain Disorders

In recent decades, neurology has evolved from a predominantly diagnostic to an
increasingly therapeutic discipline [34,35]. Psychiatry has a longer tradition of treatment
combining such approaches as psychotherapy, psychopharmacology, and non-invasive
brain stimulation. While an increasing number of patients with brain disorders can be
treated efficiently and benefit from favorable outcomes today, disease-modifying drugs
and effective interventions are still insufficient (for 30% of patients with depression and
most patients with neurodegenerative disorders) [8,36,37].

As a consequence, both universal and selective prevention are essential to reduce the
burden of brain disorders, and should be grounded on the promotion of brain health, which
in turn is rooted in brain health education (significantly, only a few sentences are devoted
to the topic of “prevention of brain disorders” in standard German-language texts on social
and preventive medicine [38,39]). The recent establishment of an interdisciplinary unit
for the treatment and prevention of dementia at the Geneva University hospital (unité de
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traitement et de prevention des démences”) documents the growing demand for preventive
brain medicine in Switzerland.

Preventive neurology and psychiatry are relatively new disciplines but are increas-
ingly based on scientific evidence [40,41]. Recent studies have estimated that up to 25%
of epilepsies, 40% of dementias, and over 50% of strokes could be prevented through
potentially attainable relative reductions (by up to 20% less) in the prevalence of modifiable
risk factors [4,42,43]. For most brain disorders, however, risk factors and determinants
remain poorly known [2].

Because most risk and protective factors tend to cluster and co-occur, and are mod-
ulated by social determinants, cultural, and contextual circumstances, both individual-
and population-level approaches are required to reduce risks, and also to pursue preven-
tion through the timely detection of prodromal signs and symptoms, and of pathological
hallmarks in individuals. Timely and early detection/diagnosis is important because evi-
dence suggests that early, complex, multidomain interventions can effectively contribute to
buffering and delaying the clinical manifestations and effects of brain damage. Further-
more, personalized medicine approaches, which tailor prevention and treatment based
on individual risk profiles and monitor risk in specific population subgroups, hold sig-
nificant potential. They can not only enhance the effectiveness of interventions but also
promote sustainability, improve adherence, and ensure fidelity among target groups, health-
care professionals, and all stakeholders involved in implementing prevention programs
and strategies.

4. Brain Health: Definition and Relevance (“No Health without Brain Health”)

The WHO definitions of health (1948) and mental/ psychological health (Mental Health,
2004) are well established, although still somewhat debated. A unifying and widely
accepted definition of brain health was lacking until very recently [44—46]. While until 2005,
fewer than 10 papers per year were published on the topic of “brain health”, in 2021, there
were already more than 1800 [4]. Several suggestions for a definition of brain health have
been published in the last 10 years [1].

Traditionally, a distinction was made between “mental health” and “brain health” on
the one hand, and between NDs and MDs on the other. This dichotomy is misleading;
etiological/pathophysiological overlaps are present across brain disorders and in clinical
practice (e.g., in the context of the neuropsychiatric complications of COVID-19 disease or
in the context of post-COVID syndrome [47]), the separation is often not possible or does
not make sense [4,12,21].

On 9 August 2022, the WHO presented the position paper “Optimizing brain health
across the life course”. It proposed a new definition (Figure 3) [4].

What is brain health?

Figure 3. WHO definition of brain health.
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This new holistic, person-centered definition advocates for stronger multi-sectoral and
interdisciplinary collaborations in social and health systems to maximize prevention, treat-
ment, rehabilitation, care, and the participation of patients and their families/caregivers.
However, brain health goes beyond the absence of disease—it defines a state that is es-
sential for wellbeing, productivity, creativity and coping with life stressors (“no health
without brain health”). At the same time, brain health is an important component of mental
health, which is why brain health prevention measures can improve many diseases. Often
considered separately, both NDs and MDs depend on brain health, on its optimal prenatal
and postnatal development, and on its structural and functional maintenance across the
life course.

5. Brain Health: Determinants

Numerous factors across the life course (from the prenatal stages to old age) contribute
to determining and influencing brain health (Figure 4).
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Figure 4. Factors that determine brain health throughout the lifespan (figure modified by Alain Blank,
Bern, from Bassetti et al., 2022 [2]). Preserve: behaviors and factors that promote brain resilience (see
also Appendix A.2). Protect/prevent: factors that decrease brain resilience (see also Appendix A.2).

Brain health and resilience (i.e., the ability to respond to structural and functional
damage) are influenced by various factors, many of which are part of our daily lives.
These factors include age, sex/gender, socio-economic factors, sleep, diet and food systems,
physical activity, cognitive (mental) activities, social adversity, and numerous risk factors
including overweight/obesity, hypertension, diabetes, hyperlipidemia, addictions (alcohol,
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tobacco-related products, and specific drugs such as heroin and opioids), and genetic
variation [1,4,21,48].

Other factors including education, hearing loss, visual impairment, traumatic brain
injury, air pollution, excessive use of social media, weather, and other environmental factors
including the built (e.g., housing, school, and workplace) and natural environment (e.g.,
green and blue space; the climate) may also influence our brain health [49-51]. Other more
global and recently identified factors include commercial and legal determinants of health
which may also impact brain health broadly and at a very upstream level [52,53].

The key to achieving optimal brain health lies ideally in adopting a holistic approach
that encompasses all these factors. Interventions to promote brain health may vary from
including very general and population-based to more specific (targeted) individual-based
measures. Individualized and multi-domain strategies will require appropriate information,
communication, motivation, and a consideration of individual values [48,54].

The WHO identifies five determining factors (physical health, healthy environments,
safety and security, learning and social connection, and access to quality services) for brain
health [4].

The European Academy of Neurology (EAN) has grouped risk and protective factors
into the following three categories [21]: (1) preservation (see Appendix A.2): e.g., a healthy
diet, good sleep, social interactions, and physical activity (see above); (2) protection: e.g.,
from excessive alcohol consumption, brain injury, addictions (see above), high sugar
consumption, high blood lipids, and high blood pressure (see above); (3) planning: e.g.,
political, scientific, and public health decision-makers influence access to education, the
environment, research strategies, and socio-economic conditions, which (as the COVID-19
pandemic and the invasion war against Ukraine illustrate) influence our brain and mental
health [55].

A precise identification of the determinants of brain health and risk factors in brain
disorders is essential for interventions at the societal and individual level. While major ad-
vances have been made in the targeted (precise) prevention of dementia and stroke [43,56,57],
our understanding of risk factors and determinants for most (other) NDs and MDs remains
limited [2].

More research is required for the effective prevention of many brain disorders [2,58].
Promising new approaches to foster brain health and the prevention of brain disorders
include immunotherapies for dementia and demyelinating disorders, genetic approaches
for neuromuscular disorders and rare diseases, and the promotion of neuroplasticity (e.g.,
cognitive training and sleep) to improve cognitive resilience. The identification of novel
(e.g., neurophysiological, neuroimaging, and omics-related) biomarkers and the use of
new technologies (e.g., brain-machine interfaces and digital health technologies) are also
expected to contribute to brain health.

6. International Initiatives to Promote Brain Health
6.1. Neurological Disorders

In recent decades, several initiatives have been launched to promote the better care
and prevention of single NDs including stroke and epilepsy [59,60].

The years 2020-2022 marked a paradigm shift, leading to the recognition of the im-
portance of brain health “as a whole” and across the entire spectrum of NDs [61]. Of note
is that in 2020, the World Health Organization (WHO) established a dedicated unit for
“brain health” and created an intersectoral Global Action Plan (IGAP) on epilepsy and
other neurological diseases [23]. This plan was adopted by the World Health Assembly
on 27 May 2022. Its aims are to “improve the care, recovery, wellbeing and participa-
tion of people with neurological conditions across the life course”. The IGAP provides a
comprehensive roadmap of actions for member states, international partners, and intergov-
ernmental agencies to optimize brain health (see Table 1). With this global action plan, the
WHO defines neurological diseases for the first time as a public health priority for which
the member states are expected to define national action plans. This is a turning point
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because health policies and plans provide the foundation for concerted actions to define
attainable, and actionable goals, as well as the associated implementation steps, targets,
and indicators to monitor progress.

The European Academy of Neurology (EAN) launched several activities in recent
years to support the preparation and promote the approval of the intersectoral Global
Action Plan of the WHO (see below). The year 2022 saw also the publication of the EAN
landmark policy paper (“Brain Health: One Brain, One Life, One Approach”) and the orga-
nization of a “Brain Health Summit” (https://vimeo.com/705339023#t=13min06s (accessed
on 12 October 2023)) attended by multiple European stakeholders including Dr. Valek, Min-
ister of Health of the Czech Republic (which secured the Presidency of the EU Council in
the second half of 2022) [4]. A second summit was organized by the EAN in 2023.

Table 1. WHO intersectoral Global Action Plan on epilepsy and other neurological disorders,
2022-2031 (adopted by the WHO Assembly in May 2022) [23].

The following five factors are essential for brain health: physical health, healthy environments, safety and security, learning and
social connection, and access to quality services.

A. Strategic objectives

1) Raise the prioritization and strengthen governance;

2) Provide effective, timely, and responsive diagnosis treatment and care;
3) Implement strategies for promotion and prevention;

4) Foster research and innovation and strengthen information systems;

(5) Strengthen the public health approach to epilepsy.
B. Guiding principles

1) People-centered primary health care, and universal coverage;
An integrated approach of care across the life course;
Evidence-informed policy and practice;

)
)
4) The empowerment and involvement of persons with neurological disorders and their carers;
) Gender, equity, and human rights.

In its 2023 Strategic Neurological Research Agenda for Europe, the EAN has listed
Brain Health as a key priority [58].

The European Federation of Neurological Associations (EFNA), which brings together
European umbrella organizations of neurological patient advocacy groups to work with
other associations in the field of neurology, was launched with the support of the EAN and
other stakeholders of the “One Neurology” initiative, which was very important in the
preparation and eventual approval of the IGAP [21,61].

The World Federation of Neurology (WFN) dedicated World Brain Days in 2022 and
2023 to the theme of brain health [62].

6.2. Mental (Psychiatric) Disorders

The WHO Comprehensive Mental Health Action Plan 2013-2030 builds upon its
predecessor and sets out clear actions to promote mental health and wellbeing for all, to
prevent mental health conditions for those at risk and to achieve universal coverage for
mental health services. The action plan includes four major objectives: more effective
leadership and governance for mental health; the provision of comprehensive, integrated
mental health and social care services in community-based settings; the implementation of
strategies for promotion and prevention; and strengthened information systems, evidence,
and research [63]. Another important part of WHO’s global mandate is that devoted to a
reduction in the harmful use of alcohol [64].

6.3. Brain (Neurological and Mental) Disorders

The European Commission launched the Healthier Together—EU Non-Communicable
Diseases Initiative (EU NCD Initiative) in 2022 to support EU countries in identifying
and implementing effective policies and actions to reduce the burden of major non-
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communicable diseases (NCDs) and improve citizens” health and wellbeing [65]. The
initiative covers the period 2022-2027 and includes five strands: (1) a horizontal strand
on shared health determinants, focusing on population-level health promotion and the
disease prevention of NCDs (complementing the actions of Europe’s Beating Cancer Plan);
(2) diabetes; (3) cardiovascular diseases; (4) chronic respiratory diseases; and (5) mental
health and NDs. These areas were prioritized because of their significant health, societal,
and economic burden. Actions on cancer, a pivotal NCD, are covered in Europe’s Beating
Cancer Plan. While the strands enable us to address the challenges of each disease group,
the initiative as such promotes a holistic and coordinated approach to prevention and care.

The European Brain Council (EBC) has launched several initiatives to advocate for
patients with brain disorders and to promote more research on brain disorders and brain
health; specifically, 17 initiatives have been launched, including a policy roadmap on
brain health (https://www.braincouncil.eu/wp-content/uploads/2021/03/EBC-Policy-
Roadmap_-FINAL.pdf (accessed on 12 October 2023)), a shared European Brain Research
agenda (https:/ /www.ebra.eu/sebra/ (accessed on 12 October 2023)), and the organization
of a summit in New York in September 2023, in light of the 78th Session of the UN
General assembly, and has called for action and joint activities to promote brain health
worldwide [66].

7. Section 2: The Swiss Brain Health Plan

Several national organizations (e.g., in Norway, Germany, Uruguay, and the USA [67])
have recently launched brain (health) plans. In Norway and Uruguay, the plans are rooted
within the respective ministries and have been adopted by the National Parliament (ITD;
personal communication).

The Swiss Federation of Clinical Neurosocieties (SFCNS), which since 2009 has ad-
vocated nationally with “one voice” for patients with brain disorders [68], published in
2022 a “call for action” to conceive, design, and launch a national brain health plan actively
involving all relevant stakeholders including experimental neurosciences (represented by
the Swiss Society for Neuroscience), patient representatives, and organizations, health and
academic organizations and insurance providers [13].

Following the publication of the “call for action” in 2022, the SFCNS has developed
the vision of promoting brain health for all across the entire life course, prioritizing a
holistic (i.e., non-disease-specific), integrated, person-centered public health approach and
fostering collaborations across scientific, health care, commercial, societal, and governmen-
tal stakeholders and insurance providers. Strategic objectives of the Swiss Brain Health
Policy encompass raising awareness, better training/education of healthcare professionals,
fostering research on determinants of brain health (and more generally on brain disorders),
and the promotion of a comprehensive public health approach to brain health and brain
disorders. The SBHP plans to create synergies and collaborations with other existing or
arising similar national and international networks (see above).

The five objectives of the SBHP are depicted in Figure 5 and detailed in the following
paragraph.

(1) To raise awareness about brain health and the burden of brain disorders.

Brain health literacy among the general population, which still has limited knowl-
edge of the subject [69], but also among physicians and health professionals, needs to be
promoted. To be better informed and educated about the possibilities to attain optimal,
maintain, and promote their own brain health and to de-stigmatize brain disorders, brain
health and the prevention of brain disorders should be routinely integrated into public
policies and working programs on prevention and health promotion and across non-health
policies and sectors, consistent with the framework of the UN Sustainable Development
Goals (SDGs).

Awareness should also be improved concerning the burden of brain disorders (in-
cluding those in children, which have a tremendous impact on their subsequent adult
lives). Brain disorders are highly prevalent (recent estimates suggest that they may affect
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up to 50% of the Swiss population; see above), and are markedly burdensome for those
who are affected, their family, and society at large. Improved awareness can also substan-
tially contribute to collective, informed advocacy, and eventually leads to specific support
activities [7-10,70,71].

(2) To strengthen the cross-disciplinary and interprofessional training/education of
healthcare professionals.

The education and training of physicians, nurses, and other health professionals
should emphasize the importance of brain health and raise awareness, knowledge, and
understanding about the burden of brain disorders (NDs/MDs). New and dedicated
tools to promote cross-disciplinary interprofessional education should be developed. A
certificate of Advanced Studies (CAS) on Brain Health will be launched by the University
of Bern in Fall 2024 (see below).

Awareness about
brain health

Interprofessional
training

Brain health promotion
for prevention

Empowering patients
and caregivers

Figure 5. The 5 strategic objectives of the Swiss Brain Health Plan.

(38) To foster research on brain health determinants and the individualized prevention of
brain disorders.

The knowledge about brain disorders, determinants of brain health, and the pre-
cise/individualized prevention of brain disorders is still incomplete (see above) [58,72,73].
Real progress in diagnosing and treating brain disorders will only come from an under-
standing of the human pathophysiology at the most basic level, from mechanistic studies in
animal models, and from developing new tools for combatting that pathophysiology [73].
However, research on brain disorders (and their prevention) is generally underfunded as
evidenced by several studies [74,75]. With novel scientific and methodological advances in-
cluding artificial intelligence (Al), precision brain medicine will lead to the better prediction,
prevention, and individualized treatment of brain disorders.
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Switzerland needs to support more brain research and promote targeted activities,
which could include the following: (A) In-depth/new studies could be conducted on the
burden of brain disorders in Switzerland, based also on the collection of reliable data.
These are lacking for most brain disorders (NDs and MDs) in Switzerland and should be
considered a high priority for public health funding. In the future, the financial burden
of brain disorders should include not only direct and indirect costs but also the loss of
income for patients, families, and caregivers. (B) Interdisciplinary research integrating
behavioral sciences as well as healthcare and health systems research could define how
to raise awareness, promote healthy behaviors, and achieve the cost-effective delivery of
treatment and care for patients with brain disorders. Action and dissemination plans and
information sessions should also be planned to better inform the wider public about the
key role of basic (including animal experimentation), translational, and clinical research
data to guide a sustainable SBHP. (C) A research program and funding dedicated to brain
health could be established to coordinate research and increase the impact of studies, e.g., a
SNSF NRP on brain health. Linked to strategic objective 1, action plans and information
sessions should also be planned to better inform the wider public about the relevance of
basic (including animal experimentation) and translational research for a sustainable SBHP
that evolves along the most recent scientific insights.

(4) To prioritize a holistic and concerted (synergistic) public health approach to promote
brain health and prevent brain disorders.

Currently, the promotion of brain health at local, national, and international levels
is highly fragmented. The consequence is a multiplication of isolated efforts, a waste of
resources and as a result an insufficient impact.

In Switzerland, additional challenges in the promotion of brain health and prevention
of NDs and MDs are the lack of a federal prevention law (an initiative in 2012 was rejected
by the council of states), and the limited federal support for prevention (less than 3% of the
entire national health costs in 2019) [76]. In fact, national strategies for prevention are rare
in Switzerland.

The health crisis related to brain disorders and the promotion of brain health require a
comprehensive, holistic, and concerted (synergistic) public health approach which is well
conveyed by the motto “One brain, one life, one approach” [21]. This approach should
include individual-, societal-, and global-level responses and the promotion of collabora-
tions across scientific, health care, commercial, societal, and governmental stakeholders
and insurance providers. Good interaction and coordination with existing initiatives on
non-communicable disorders and mental health must be guaranteed. All collaborations
should be guided by principles of gender perspective, equity (“no one left behind”), and
human rights [23].

Concerted actions are needed to improve collaborations of neurologists, psychiatrists,
and other specialists concerned with brain disorders with general practitioners, public
health specialists, other health professionals, patients, relatives, and caregivers [8,40]. New
models of care linking primary, secondary, and tertiary prevention are necessary and could
include interdisciplinary services including the use of new technologies/digital tools and
approaches, which should also be tested [60].

At the community level, education and training programs on healthy lifestyles promot-
ing brain health and the prevention of NDs and MDs should be offered, starting early in life
(e.g., schools) through to primary, secondary, tertiary, and continuing education. Curricula
should be evidence-based and provide interactive opportunities tailored to diverse target
population subgroups.

Current and future needs can be addressed through specialized outpatient clinics
and brain health services, and centers designed around specific needs and gaps and
taking advantage of the increasing options offered by precise medicine interventions.
Brain health literacy in the general population is insufficient (see above) and should be
strengthened. This will promote positive attitudes and behavioral changes in individuals,
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and a better adoption of evidence-based policies and strategies, and related population-
wide interventions and actions.

(5) To support, empower, and engage patients, caregivers, and patient organizations

The support, empowerment, and engagement of patients affected with brain disor-
ders, and their caregivers (often females [1]), is insufficient. The involvement of patients’
organizations is also often limited. Patients and families (often female members bear the
majority of the burden) face not only an important emotional and economic burden but
also suffer from a lack of information, support, and assistance. What is more, they are
often silent, silenced, and stigmatized (with so called second-hand stigma), and may be
discriminated because of the stigma associated with brain disorders.

The implementation of SBHP will occur with the contribution and participation of
representatives of patients, caregivers, and patient organizations. Specific initiatives and
measurable targets need to be defined to improve the information, engagement, moti-
vation, and wellbeing of patients with brain disorders, their families, and caregivers.
Initiatives to expand social and financial benefits (e.g., pensions; flexible work hours) will
also be discussed.

8. Section 3: The Next Steps in the Implementation of the Swiss Brain Health Plan

The SBHP will be officially launched in Zurich on 22 November 2023. The first steps
in the implementation of the SHBP will include the following activities:

(1) A definition of the overall organization, governance, specific targets, action areas,
communication, and evaluation concepts of the SBHP. The recommendation of the IGAP
will guide the preparation of the SBHP. Collaborations with other national and global
initiatives (including those of the EAN, EBC, EFNA, and WHO) are considered crucial and
will be searched for actively. The SFCNS will organize specific meetings in 2024 to discuss
the implementation of the SBHP and define specific targets and measures.

While the exact organization of the SBHP still remains to be defined, a three-tier
structure of the local (mainly primary), regional (mainly secondary), and national (mainly
coordinative) prevention of brain disorders and promotion of brain health is currently
envisaged (Figure 6).

At the national level, it will entail the promotion of cross-disciplinary and interpro-
fessional synergistic activities and the appropriate engagement of health professionals,
researchers, patients, patients” and caregivers’ organizations, and other relevant stakehold-
ers (including those involved in other health plans). The community-based intervention
would be secured by family physicians and other primary care health professionals. The re-
gional/secondary intervention should be delivered by specialized regional units (divisions,
centers, and departments) involved in the prevention and management of specific (e.g.,
stroke, dementia, head trauma, anxiety, depression, and neurorehabilitation) brain disor-
ders. These units should deploy disease-specific protocols for risk assessment, prevention,
and care, and work in synergy with primary care providers. At the Neurology Department
in Bern, a Brain Health Clinic (www.neurologie.insel.ch/de/unser-angebot/brain-health
(accessed on 12 October 2023)) was inaugurated in Summer 2023 to promote collaboration
between the different specialists and general physicians in the prevention of brain disorders.
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Figure 6. Three-level organization in the implementation of the Swiss Brain Health Plan. SBHP:
Swiss Brain Health Plan of the Swiss federation of Clinical Neurosocieties (SFCNS), promoting at the
national level the implementation of the strategic objectives and collaboration with other national
health initiatives. D1/D2: Regional (e.g., departments, neurocenters, and clinics) organizations
delivering specialized care (including targeted primary and secondary prevention) for specific brain
disorders (stroke, dementia, and depression) and interactions with primary care providers (including

primary prevention). {1/ Interaction between the regional neuro-organizations and the primary care
level. New models of care linking primary, secondary, and tertiary prevention are needed to promote
brain health in healthy subjects and in patients with brain disorders and to coordinate interactions
between the different stakeholders at local, regional, and national levels.

(2) The patronage and/or co-organization of events on specific brain topics such as
brain research (7.2.2024, organizer: Swiss Society of Neuroscience, Lausanne, Switzerland),
dementia (8.2.2024, Geneva, Switzerland), neurohumanities (26.4.2024, organizer: Sir John
Eccles Foundation, Bellinzona, Switzerland), stroke (15-17.5.2024, organizer: European
Stroke Organization, Basel, Switzerland), sleep (3.10.2024, organizer: European Sleep Foun-
dation, Lugano, Switzerland), and psychiatry (6.11.2024, Zurich, Switzerland). Additional
events with patients” and caregivers’ organizations are currently in discussion.

(3) An in depth/new analysis of the global burden of brain disorders in Switzerland
will be performed in collaboration with the Institute for Health Metric and Evaluation
(IHME) of the Washington University in Seattle, WA, USA.

(4) In Summer 2024, an international Certificate of Advanced Studies (CAS) on Brain
Health will be launched at the University of Bern (Figure 7). This CAS in English will
be virtually accessible to national and international attendees. In-depth knowledge and
skills related to the maintenance and promotion of brain health and the prevention of brain
disorders will be offered. An international faculty will provide interactive online lectures
on a state-of-the art all-in-one interactive learning platform.
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Figure 7. The Certificate of Advanced Studies on Brain Health of the University of Bern.

9. Section 4: Concise Executive Summary of the Swiss Brain Health Plan (SBHP)

The SBHP is a comprehensive initiative in Switzerland to promote brain health and
the prevention of brain disorders across all stages of life. More awareness, education,
and research about the burden of brain disorders, brain health, mechanisms of brain
disorders, and opportunities for their prevention are needed. In addition, the SBHP aims at
establishing a person-centered, integrated, coordinated, and cost-effective public health
approach based on novel and strong synergies between healthcare professionals, scientists,
patients, caregivers, insurance providers, and commercial, societal, and governmental
stakeholders, and emphasizing gender perspectives, equity, and humans rights.

The first activities of the SBHP after its launch in November 2023 will include the orga-
nization of educational and scientific events across the country, a systematic analysis of the
global burden of brain disorders in Switzerland, the launch of an international Certificate
of Advanced Studies on Brain Health, and the creation of international collaborations.

Author Contributions: Drafting of the manuscript: C.L.A.B. and M.R.H. Critical revision of the
manuscript for important intellectual content: All co-authors. K.A., E.A., G.A., M.A,, L.B.,, M.B.,
AC,KQdC,RDP,BD,ME, AF (Ansgar Felbecker), UE, A.F. (Annika Frahsa), G.B.F, HG,,
R.G., A.H. (Annette Hackenberg), M.H. (Martin Hatzinger), M.H. (Marcus Herdener), A.H. (Albert
Hofman), AM.H.,S.J.,, MK, CK,, ]J.K., AK. (Andrea Klein), A.K. (Andreas Kleinschmidt), S.K., N.K.,
K-O.L., AL, PL,L-KP, CP, QR, PSS, HS., ES, SS., LS., T.PS., B.T.,, PG.U., AM.V.C.,, SW.
(Susanne Walitza), S.W. (Sebastian Walther), LW., M.W., SSW. (Susanne Wegener), P.Z., T.Z., D.Z. and
L.R. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Acknowledgments: We thank William Heisel (Institute for Health Metrics and Evaluation, University
of Washington, Seattle, USA), Albrecht Vorster (Department of Neurology, University hospital and
University of Bern), Tarun Dua (Brain Health Unit, Department of Mental Health and Substance
Abuse, WHO, Geneva), and Marcel Zwahlen (Institute of Social and Preventive Medicine, University
of Bern) for their comments to the document.

Conflicts of Interest: We declare that some of the co-authors involved in this article hold positions
that may be considered directly or indirectly related to the content. However, in our view, this does
not influence the objectivity and validity of this article and every effort has been made to present an
unbiased and evidence-based perspective.



Clin. Transl. Neurosci. 2023, 7, 38 17 of 24

Appendix A
Appendix A.1. The Burden of Seven Illustrative Groups of Brain Disorders

Dementia

Prevalence: Briefly, there is a prevalence of 1% of the general population and of up to 30% of older adults [77,78]. In 2019, over
57 million people worldwide and 14.1 in Europe were affected by dementia [78]. A global increase to 153 million people in
2050 is expected [78].

Burden: In 2019, the WHO ranked dementia as the seventh most common cause of death globally (https://www.who.int/data
(accessed on 12 October 2023)). A 2016 global burden of disease (GBD) study ranked dementia as the third most disabling ND
globally [22]. For Europe, the total costs for dementia were estimated to be EUR 105 billion in 2010 and EUR 392 billion in
2019 [16,79,30].

Prevention: Up to 40% of dementia cases are potentially preventable because they are caused by 12 modifiable risk factors [43].
Intervention studies have shown the best effects so far through lowering of blood pressure [81].

Recent advances in prevention: Multi-domain interventions delaying age-associated cognitive deterioration, blood biomarkers
for population screening, and well-tolerated anti-amyloid drugs are effective in decreasing the incidence of cognitive
impairment and dementia.

Stroke

Prevalence: Briefly, there is a prevalence of 0.6% of the general population [82]. The lifetime risk of stroke is estimated to be
25% [83].

Burden: In 2019, the WHO ranked stroke as the second most common cause of death and the third most disabling disorder
globally (https://www.who.int/data (accessed on 12 October 2023)). In a 2016 GBD study, stroke was ranked as the most
disabling ND globally [22]. For Europe, the total costs for stroke were estimated in 2010 to be EUR 64.1 billion [16].
Prevention: Over 90% of the stroke burden can be attributed to nine modifiable risk factors [84,85]. Over 50% of strokes could
potentially be prevented [57].

Recent advances in prevention: These include new strategies for the detection of atrial fibrillation, new oral anticoagulants,
new diabetes mellitus medication reducing the risk of stroke, and new strategies to treat dyslipidemia and sleep apnea.

Depression

Prevalence: There is a prevalence of 20% of the general population during lifetime. The incidence of depression has increased
in the past two decades [5].

Burden: In 2019, the WHO ranked depression as the 12th most disabling disorder globally

(https:/ /www.who.int/data/gho/data (accessed on 12 October 2023)). A 2019 GBD study ranked depression at the 13th most
disabling disorder globally [5]. For Europe, the total costs for mood disorders were estimated in 2010 to be EUR 113.4
billion [16].

Prevention: Data from intervention studies are positive for populations with increased risk (e.g., children of depressed
parents [86]).

Recent advances in prevention: These include the promotion of physical health, physical activity, and emotion regulation
strategies (involvement of social environment) [86].

Addiction

Prevalence: There is a prevalence of 8% for alcohol and 2% for illicit drugs of the general population (lifetime prevalence) [87].
Burden: In Europe, the total costs for addiction were estimated in 2010 to be EUR 65.5 billion [16].

Prevention: This includes messaging, routine screening, and pathways for referral to (early) treatment in all (including
pediatric) settings.

Recent advances in prevention: These include campaigns for increased awareness, offers for safer use and harm reduction,
poly- measures, and evidence-based technological interventions [88].

Headache

Prevalence: There is a prevalence of 17% (migraine) to 30% (tension headache) of the general population. In 2019, over

1 billion people worldwide were affected by migraine [89].

Burden: A 2016 GBD study ranked migraine as the second most disabling ND globally [22]. For Europe, the total costs for
headache were estimated in 2010 to be EUR 43.5 billion [16].

Prevention: Lifestyle factors including, stress, a lack of physical activity, unhealthy diet, bad posture, excessive use of digital
technology, and many not seeking professional help increase the problem (“21st century headache”) [90].

Recent advances in prevention: These include raised awareness and support, the development of non-pharmacological
interventions, the prevention of chronic conditions through targeted and new treatments (i.e., CGRP-antagonist) [91].
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Epilepsy

Prevalence: There is a prevalence of 0.4% of the general population [92]. In 2016, nearly 50 million people worldwide had
epilepsy [93]. The global lifetime risk of epilepsy is estimated to be 0.8% [92].

Burden: The total costs of epilepsy worldwide were recently estimated to be USD 119 billion [94]. For Europe, the total costs
for epilepsy were estimated in 2010 to be EUR 13.8 billion [16].

Prevention: Up to 25% of epilepsies can be prevented [4]. Primary prevention can be promoted, reducing peripartal damage,
stroke, neuro-infections, and brain trauma in traffic, sport, and professions [95].

Recent advances in prevention: The association between vascular risk factors, focal epilepsy, and dementia offer novel targets
for prevention [96].

Sleep disorders

Prevalence: Insufficient sleep duration and sleep disorders (e.g., insomnia, excessive daytime sleepiness, restless legs
syndrome, and sleep apnea) affect more than 30% of the general population [97,98].

Burden: Insufficient (and/or fragmented) sleep and sleep disorders are linked with an increased risk of NDs (e.g., stroke,
attention/cognitive problems, and dementia) and MDs (e.g., depression; emotional problems) [97,99-103]. For Europe, the
total costs for sleep disorders were estimated in 2010 to be EUR 35.4 billion [16].

Prevention: Sleep hygiene can prevent (some) sleep disorders. This includes setting a regular sleep schedule, creating a
relaxing bedtime routine, turning off electronic devices, avoiding/limiting sleep-disturbing factors (caffeine, alcohol, nicotine,
and stimulants), and, during the day, exercising and limiting naps.

Recent advances in prevention: Several (measurable) dimensions of sleep including depth, duration, continuity, and timing
have been linked to health outcomes and are becoming the target of interventions to prevent multiple disorders (including
NDs and MDs) and wellbeing [102].
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Appendix A.2. Five Healthy Behaviors to Enhance Brain Resilience/Promote Brain Health

Healthy diet

A healthy diet is essential for individuals at all ages. It includes at least five portions of fruits and vegetables per day, legumes,
nuts and whole grains, less than 10% of the total energy intake coming from free sugars, less than 30% of the total energy
intake coming from fats, and less than 5 g of salt per day [104-107]. In children, the intake of free sugars should be reduced
and minimized with a desirable goal of <5% of the energy intake in children and adolescents aged 2 to 18 years [107,108].

° Adequate nutrition, breastfeeding and the treatment of deficiencies during pregnancy and early life are essential for optimal
brain development. Suboptimal diet influences the cognitive development of preschool children and increases the risk of NDs
(e.g., stroke) and MDs (e.g., depression) [82,100,109,110].

Good/sufficient sleep

e  Atleast 7-9 h of good (uninterrupted/restful) sleep per day is recommended in adults. Up to 20-40% of the general

population sleeps, however, <7 h/day [97,98,102].

Minimal recommendations in children range from 8 to 12 h depending on age [99].

Insufficient sleep duration and sleep disorders have adverse health effects including an increased risk of NDs and MDs (in
addition to obesity, diabetes, cancer, and cardiovascular disorders) [97,99-103].

Physical activity/exercise/sport

Regular physical activity is essential for people of all ages.

At least 150-300 min of moderate-intensity aerobic physical activity, at least 75-150 min of vigorous-intensity aerobic physical
activity, or an equivalent combination of moderate- and vigorous-intensity activity throughout the week for substantial health
benefits among adults, and an average of 60 min of moderate aerobic physical activity per day for children and adolescents is
recommended [42,111,112]. The gain is even higher when being active for at least 300 min (5 h) per week [42]. The WHO also
emphasizes the importance of muscle strength for optimal health [112].

Greater amounts of physical activity lead to improvements in cognition. Physical activity /exercise and high levels of fitness
reduce the risk of dementia and mental disorders including depression [43,100,113].

Low-level physical activity increases the risk of NDs such as stroke and dementia [82,103]. Lower levels of physical activity
(and higher levels of screen time) are associated with poorer mental health in children [114,115].

Cognitive/mental activity

Higher education reduces the risk of dementia [113]. Even in later life, educational, cognitive and leisure activities can
promote the cognitive reserve and reduce age-associated cognitive deterioration [116,117].
Primary school education levels (or lower) are associated with an increased risk of dementia [24].

Social activity/interactions

Lively social interactions (defined by marital status, exchanging support with family members, contact with friends, and
participation in community groups) decrease the risk of dementia [43]. Social activities and support have a favorable effect on
mental health and, e.g., the risk of depression [100,118].

Social isolation in later life is associated with an independent increased risk of dementia [119], and chronic loneliness is a
significant predictor of cognitive decline [120].

References
1.

Owolabi, M.O.; Leonardi, M.; Bassetti, C.; Jaarsma, J.; Hawrot, T.; Makanjuola, A.I; Dhamija, R.K.; Feng, W.; Straub, V,;
Camaradou, J.; et al. Global synergystic actions to improve brain health for human development. Nat. Rev. Neurol. 2023, 19,
371-383. [CrossRef] [PubMed]

Feigin, A.; Vos, T.; Nicholas, E.; Owolabi, M.O.; Carroll, W.M.; Dichgans, M.; Deuschl, G.; Parmar, P; Brainin, M.; Murray, C. The
global burden of neurological disorders: Translating evidence into policy. Lancet Neurol. 2020, 19, 255-265. [CrossRef] [PubMed]
Deuschl, G.; Beghi, E.; Fazekas, F; Varga, T.; Christoforidi, K.A.; Sipido, E.; Bassetti, C.L.; Vos, T.; Feigin, V.L. The burden of
neurological diseases in Europe: An analysis for the Global Burden of Disease Study 2017. Lancet Public Health 2020, 5, e551-e567.
[CrossRef] [PubMed]

WHO. Optimizing Brain Health Across The Life Course: WHO Position Paper; WHO: Geneva, Switzerland, 2022. Available online:
https:/ /www.who.int/publications/i/item /9789240054561 (accessed on 12 October 2023).

Global Burden of Disease 2019 Mental Disorders Collaborators. Global, regional, and national burden of 12 mental disorders in
204 countries and territories, 1990-2019: A systematic analysis for the Global Burden of Disease Study 2019. Lancet Psychiatry 2022,
9, 137-150. [CrossRef]


https://doi.org/10.1038/s41582-023-00808-z
https://www.ncbi.nlm.nih.gov/pubmed/37208496
https://doi.org/10.1016/S1474-4422(19)30411-9
https://www.ncbi.nlm.nih.gov/pubmed/31813850
https://doi.org/10.1016/S2468-2667(20)30190-0
https://www.ncbi.nlm.nih.gov/pubmed/33007212
https://www.who.int/publications/i/item/9789240054561
https://doi.org/10.1016/S2215-0366(21)00395-3

Clin. Transl. Neurosci. 2023, 7, 38 20 of 24

11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Jacobi, E; Hofler, M.; Siegert, J.; Mack, S.; Gerschler, A.; Scholl, L.; Busch, M.A.; Hapke, U.; Maske, U.; Seiffert, I; et al. Twelve-
month prevalence, comorbidity and correlates of mental disorders in Germany: The Mental Health Module of the German Health
Interview and Examination Survey for Adults (DEGS1-MH). Int. ]. Methods Psychiatr. Res. 2014, 23, 304-319. [CrossRef]

Dall, T.M.; Storm, M.V.; Chakrabarti, R.; Drogan, O.; Keran, C.M.; Donofrio, P.D.; Henderson, V.W.; Kaminski, H.J.; Stevens,
J.C.; Vidic, T.R. Supply and demand analysis of the current and future US neurology workforce. Neurology 2013, 81, 470-478.
[CrossRef]

Bassetti, C.L.A.; Accordoni, A.; Arnesen, A.; EAN General Neurology Task Force. The present and the future of General Neurology.
A white paper of the EAN General Neurology Task Force in collaboration with representatives of AAN, AFAN, ANZAN, EFNA,
PAFNS, RRFS, and WEN. submitted. 2023.

Reichmann, H. Nursing Shortage in Neurological Hospitals. Fortschr. Neurol. Psychiatr. 2023, 91, 349-350.

Satiani, A.; Niedermeier, J.; Sataina, B.; Svendsen, D.P. Projected Workforce of Psychiatrists in the United States: A Population
Analysis. Psychiatr. Serv. 2018, 69, 710-713. [CrossRef]

Luengo-Fernandez, R.; Leal, J.; Gray, M. UK research expenditure on dementia, heart disease, stroke and cance: Are levels of
spending realted to disease burden? Eur. J. Neurol. 2011, 19, 149-154. [CrossRef]

Gaebel, W.; Falkei, P. Brain Health und Mental Health: Zewi Seiten einer Medaille. Fortschr. Neurol. Psychiatr. 2022, 90, 201-203.
[CrossRef]

Bassetti, C.L.A.; Lyrer, P; Sandor, P.S.; Walther, S.; Hackenberg, A.; Egger, M.; Zeltner, T.; Sarikaya, H.; Lovblad, K.O.; Klein, A;
et al. Dem Gehirn Sorge Tragen: Brain Health: Eine gesundheitspolitische Prioritit fiir die Schweiz. Schweiz. Aerztezeitung 2022,
103, 38-41.

MacDonald, B.K.; Cockerell, O.C.; Sander, ] W.A.S.; Shorvon, S.D. The incidence and life time prevalence of neurlogical disorders
in a propsective community-based study in the UK. Brain 2000, 123, 665-676. [CrossRef] [PubMed]

Shakir, R.; Norvving, B. Stroke in ICD-11: The end of a long exile. Lancet Neurol. 2017, 389, 2373. [CrossRef] [PubMed]
Gustavsson, A.; Svensson, M.; Jacobi, F.; Allgulander, C.; Alonso, J.; Beghi, E.; Dodel, R.; Ekman, M.; Faravelli, C.; Fratiglioni, L.;
et al. Cost of Disorders of the Brain in Europe 2010. Eur. Neuropsychopharmacol. 2011, 21, 718-779. [CrossRef]

Morris, R.G.M.; Oertel, W.H.; Gaebel, W.; Goodwin, G.M,; Little, A.; Montellano, P.; Westphal, M.; Nutt, D.J.; Di Luca, M.
Consensus Statement on European Brain Research: The need to expand brain research* in Europe—2015. Eur. ]. Neurosci. 2016,
44,1919-1926. [CrossRef]

Zhang, P.; Zhang, X.; Brown, ].; Vistisen, D.; Sicree, R.; Shaw, J.; Nichols, G. Global healthcare expenditure on diabetes for 2010
and 2030. Diabetes Res. Clin. Pract. 2010, 87, 293-301. [CrossRef]

Luengo-Fernandez, R.; Leal, J.; Gray, A.; Sullivan, R. Economic burden of cancer across the European Union: A population-based
cost analysis. Lancet Oncol. 2013, 14, 1165-1174. [CrossRef]

Nichols, M.S.; Townsend Scarborough, P.; Rayner, M. Cardiovascular disease in Europe: Epidemiological update. Eur. Heart J. 2013,
35, 3028-3034. [CrossRef] [PubMed]

Bassetti, C.L.A.; Endres, M.; Sander, A.; Crean, M.; Subramaniam, S.; Carvalho, V.; Di Liberto, G.; Franco, O.H.; Pijnenburg, V.;
Leonardi, M.; et al. The EAN Brain Health Strategy: One Brain, One Life, One Approach. A strategy to reduce the burden of
neurological disorders and to promote the health of the brain. Eur. J. Neurol. 2022, 29, 2559-2566. [CrossRef]

Global Burden of Disease 2016 Neurology Collaborators. Global, regional, and national burden of neurological disorders,
1990-2016: A systematic analysis for the Global Burden of Disease Study 2016. Lancet Neurol. 2019, 18, 459-480. [CrossRef]
WHO. Intersectorial Global Action Plan on Epilepsy and Other Neurological Disorders 2022-2031; WHO: Geneva, Switzerland, 2023.
Available online: https://www.who.int/publications/i/item /9789240076624 (accessed on 12 October 2023).

Taquet, M.; Geddes, J.R.; Husain, M.; Luciano, S.; Harrison, P.J. 6-month neurological and psychiatric outcomes in 236 379
survivors of COVID-19: A retrospective cohort study using electronic health records. Lancet Psychiatry 2021, 8, 416-427. [CrossRef]
Beghi, E.; Helbok, R.; Ozturk, S.; Karadas, O.; Lisnic, V.; Grosu, O.; Kovdcs, T.; Dobronyi, L.; Bereczki, D.; Cotelli, M.S,; et al.
Short-and long-term outcome and predictors in an international cohort of patients with neuro-COVID-19. Eur. ]. Neurol. 2022, 29,
1663-1684. [CrossRef]

Hafner, M.; Stepanek, M.; Taylor, ].P.; Troxel, W.M.; Van Stolk, C. Why Sleep Matters-The Economic Costs of Insufficient Sleep: A
Cross-Country Comparative Analysis. RAND Health Q. 2017, 6, 11.

Kessler, R.C.; Angermeyer, M.; Anthny, ].C.; De Graaf, R.; Demyttenaere, K.; Gasquet, I.; De Girolamo, G.; Gluzman, S.; Gureje,
O.; Haro, ].M.; et al. Lifetime prevalence and age-of-onset distributions of mental disorders in the World Health Organization’s
World Mental Health Survey Initiative. World Psychiatry 2007, 6, 168-176. [PubMed]

Dykxhoorn, J.; Osborn, D.; Walters, K.; Kirkbride, J.B.; Gnani, S.; Lazzarino, A.I. Temporal patterns in the recorded annual
incidence of common mental disorders over two decades in the United Kingdom: A primary care cohort study. Psychol. Med.
2023, 1-12. [CrossRef]

WHO. Mental Health and COVID-19: Early Evidence of the Pandemic’s Impact: Scientific Brief; WHO: Geneva, Switzerland, 2022.
Available online: https:/ /iris.who.int/bitstream /handle /10665/352189 /WHO-2019-nCoV-Sci-Brief-Mental-health-2022.1-eng.
pdf (accessed on 12 October 2023).

WHO. Preventing Suicide: A Global Imperative; WHO: Geneva, Switzerland, 2014. Available online: https://www.who.int/
publications/i/item /9789241564779 (accessed on 12 October 2023).


https://doi.org/10.1002/mpr.1439
https://doi.org/10.1212/WNL.0b013e318294b1cf
https://doi.org/10.1176/appi.ps.201700344
https://doi.org/10.1111/j.1468-1331.2011.03500.x
https://doi.org/10.1055/a-1790-8124
https://doi.org/10.1093/brain/123.4.665
https://www.ncbi.nlm.nih.gov/pubmed/10733998
https://doi.org/10.1016/S0140-6736(17)31567-2
https://www.ncbi.nlm.nih.gov/pubmed/28635606
https://doi.org/10.1016/j.euroneuro.2011.08.008
https://doi.org/10.1111/ejn.13236
https://doi.org/10.1016/j.diabres.2010.01.026
https://doi.org/10.1016/S1470-2045(13)70442-X
https://doi.org/10.1093/eurheartj/eht356
https://www.ncbi.nlm.nih.gov/pubmed/24014390
https://doi.org/10.1111/ene.15391
https://doi.org/10.1016/S1474-4422(18)30499-X
https://www.who.int/publications/i/item/9789240076624
https://doi.org/10.1016/S2215-0366(21)00084-5
https://doi.org/10.1111/ene.15293
https://www.ncbi.nlm.nih.gov/pubmed/18188442
https://doi.org/10.1017/S0033291723002349
https://iris.who.int/bitstream/handle/10665/352189/WHO-2019-nCoV-Sci-Brief-Mental-health-2022.1-eng.pdf
https://iris.who.int/bitstream/handle/10665/352189/WHO-2019-nCoV-Sci-Brief-Mental-health-2022.1-eng.pdf
https://www.who.int/publications/i/item/9789241564779
https://www.who.int/publications/i/item/9789241564779

Clin. Transl. Neurosci. 2023, 7, 38 21 of 24

31.

32.

33.

34.

35.
36.

37.
38.
39.
40.
41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.
55.

56.

57.

58.

59.

Roberts, LW.; Louie, A K.; Guerrero, A.PS.; Balon, R.; Beresin, E.V.; Brenner, A.; Coverdale, J. Premature mortality among people
with mental illness: Advocacy in academic psychiatry. Acad. Psychiatry 2017, 41, 441-446. [CrossRef] [PubMed]

Maercker, A.; Perkonigg, A.; Preisig, M.; Schaller, K.; Weller, M.; Cost of Disorders of the Brain in Europe Study Group. The costs
of disorders of the brain in Switzerland: An update from the European Brain Council study for 2010. Swiss Med. Wkly. 2013, 143.
[CrossRef] [PubMed]

Global Burden of Disease 2019 Diseases and Injuries Collaborators. Global burden of 369 diseases and injuries in 204 countries
and territories, 1990-2019: A systematic analysis for the Global Burden of Disease Study 2019. Lancet 2020, 396, 1204-1222.
[CrossRef]

Bassetti, C.L.A.; Du Pasquier, R.; Kappos, L.; Kleinschmidt, A.; Weller, M. Neurologie: Eine therapeutische Disziplin. Swiss Med.
Forum 2020, 20, 514. [CrossRef]

Fischer, U.; Humm, A. Vom diagnostischen zum therapeutischen Fach. Swiss Medical Forum 2022, 22, 94-96. [CrossRef]

Lin, C.C.; Callaghan, B.C.; Burke, J.E; Skolarus, L.; Hill, C.E.; Magliocco, B.; Esper, G.].; Kerber, K.A. Geographic variation in
neurologist density and neurological care in the United States. Neurology 2021, 96, e309—e321. [CrossRef]

Aguiar de Sousa, D.; Wilkie, A.; Norrving, B.; Macey, C.; Bassetti, C.; Tiu, C.; Roth, G.; Lunde, G.; Christensen, H.; Fiehler, J.; et al.
Delivery of acute ischaemic stroke treatments in the European region in 2019 and 2020. Eur. Stroke J. 2023, 8, 618-628. [CrossRef]
Gutzwiler, F;; Paccaud, E. Sozial- und Priventivmedizin, 4th ed.; Huber: Bern, Switzerland, 2011.

Egger, M.; Razum, O.; Rieder, A. Public Health Kompakt, 4th ed.; De Guryter: Berlin, Germany, 2021.

Sabayan, B.; Isaacson, R.; Rost, N. Opinion and special article: Preventive Neurology. Neurology 2021, 97, 916-919. [CrossRef]
Fusar-Poli, P; Correll, C.U.; Arango, C.; Berk, M,; Patel, V.; Ioannidis, ].P.A. Preventive psychiatry: A blueprint for improving the
mental health of young people. World Psychiatry 2021, 20, 200-221. [CrossRef] [PubMed]

Kleindorfer, D.O.; Towfighi, A.; Chaturvedi, S.; Cockroft, K.M.; Gutierrez, J.; Lombardi-Hill, D.; Kamel, H.; Kernan, W.N; Kittner,
S.J.; Leira, E.C.; et al. 2021 Guideline for the Prevention of Stroke in Patients with Stroke and Transient Ischemic Attack. A
Guideline From the American Heart Association/American Stroke Association. Stroke 2021, 52, e364—e467. [CrossRef]
Livingston, G.; Huntley, J.; Sommerlad, A.; Ames, D.; Ballard, C.; Banarjee, S.; Brayne, C.; Burns, A.; Cohen-Mansfield, J.; Cooper,
C.; et al. Dementia prevention, intervention, and care: 2020 report of the Lancet Commission. Lancet 2020, 396, 413-446. [CrossRef]
Gorelick, P.B.; Furie, K.L.; Iadecola, C.; Smith, E.E.; Waddy, S.P,; Lloyd-Jones, D.M.; Bae, H.-].; Bauman, M.A.; Dichgans, M.;
Duncan, P.W.; et al. Defining optimal brain health in adults. Stroke 2017, 48, e284-303. [CrossRef]

Chen, Y.; Demnitz, N.; Yamamoto, S.; Yaffe, K.; Lawlor, B.; Leroi, I. Defining brain health: A concept analysis. Int. ]. Geriatr.
Psychiatry 2021, 37. Online ahead of print. [CrossRef]

Avan, A.; Hachinski, V.; Brain Health Learn and Act Group. Brain health: Key to health, productivity, and well-being. Alzheimer’s
Dement. 2021, 18, 1396-1407. [CrossRef] [PubMed]

Bassetti, C.L.A.; Helbok, R.; Adorkan, K.; Falkei, P. EPA-EAN Statement on Post-COVID syndrome. Eur. J. Neurol. 2023, 30,
294-295. [CrossRef] [PubMed]

Garcia-Garcia, I.; Donica, O.; Cohen, A.A.; Nusslé, S.G.; Heini, A.; Nusslé, S.; Pichard, C.; Rietschel, E.; Tanackovic, G.; Folli, S.;
et al. Maintaining brain health across the lifespan. Neurosci. Biobehav. Rev. 2023, 153, 105365. [CrossRef]

Wu, Y.-T.; Prina, A.M.; Brayne, C. The association between community environment and cognitive function: A systematic review.
Soc. Psychiatry Psychiatr. Epidemiol. 2015, 50, 351-362. [CrossRef]

Burzynska, A.Z.; Malinin, L.H. Enriched Environments for Healthy Aging: Qualities of Seniors Housing Designs Promoting
Brain and Cognitive Health. Sr. Hous. Care J. 2017, 25, 15-37.

Khalaf, A.M.; Alubied, A.A ; Klalaf, A.M.; Rifae, A.A. The Impact of Social Media on the Mental Health of Adolescents and Young
Adults: A Systematic Review. Cunes 2023, 15, €42990. [CrossRef] [PubMed]

Gostin, L.O.; Monahan, ]J.T.; Kaldor, J.; DeBartolo, M.; Friedman, E.A.; Gottschalk, K.; Kim, S.C.; Alwan, A.; Binagwaho, A.; Burci,
G.L. The legal determinants of health: Harnessing the power of law for global health and sustainable development. Lancet 2019,
393, 1857-1910. [CrossRef] [PubMed]

Friel, S.; Collin, J.; Daube, S.; Depoux, A.; Freudenberg, N.; Gilmore, A.B.; Johns, P.; Laar, A.; Marten, R.; McKee, M.; et al.
Commercial determinants of health: Future directions. Lancet 2023, 401, 1229-1240. [CrossRef]

Brill, E.; Klusmann-Weisskopf, V.; Kloppel, S. Wenn Werte motivieren. Schweiz. Aerztezeitung 2023, 104, 34-35. [CrossRef]
Haldane, V.; De Foo, C.; Abdalla, S.M.; Jung, A.S.; Tan, M.; Wu, S.; Chua, A.; Verma, M.; Shrestha, P; Singh, S.; et al. Health
systems resilience in managing the COVID-19 pandemic: Lessons from 28 countries. Nat. Med. 2021, 27, 964-980. [CrossRef]
Frisoni, G.B.; Molinuevo, K.L.; Altomare, D.; Carrera, E.; Barkhof, F.; Berkhof, J.; Delrieu, J.; Dubois, B.; Kivipelto, M.; Nordberg,
A.; 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. Alzheimer’s Dement. 2020, 16, 1457-1468. [CrossRef]

Owolabi, M.O.; Thrift, A.G.; Mahal, A.; Ishida, M.; Martins, S.; Johnson, W.D.; Pandian, J.; Abd-Allah, F; Yaria, J.; Phan, H.T,; et al.
Primary stroke prevention worldwide: Translating evidence into action. Lancet Public Health 2022, 7, e74—e85. [CrossRef]

Boon, P; Aleksovaks, K.; Konti, M.; Berger, T.; Leonardi, M.; Marson, T.; Kalweit, U.; Moro, E.; Toscano, A.; Rektorova, I; et al. A
Strategic Neurological Research Agenda for Europe: Towards clinically and societally relevant neurological research priorities.
2023; submitted.

Norrving, B.; Barrick, J.; Davalos, A.; Dichgans, M.; Cordonnier, C.; Guekht, A.; Kutluk, K.; Mikulik, R.; Wardlaw, J.; Richard, E.;
et al. Action Plan for Stroke in Europe 2018-2030. Eur. Stroke J. 2018, 3, 309-336. [CrossRef]


https://doi.org/10.1007/s40596-017-0738-9
https://www.ncbi.nlm.nih.gov/pubmed/28585124
https://doi.org/10.4414/smw.2013.13751
https://www.ncbi.nlm.nih.gov/pubmed/23297120
https://doi.org/10.1016/S0140-6736(20)30925-9
https://doi.org/10.4414/smf.2020.08608
https://doi.org/10.4414/smf.2022.09017
https://doi.org/10.1212/WNL.0000000000011276
https://doi.org/10.1177/23969873231186042
https://doi.org/10.1212/WNL.0000000000012554
https://doi.org/10.1002/wps.20869
https://www.ncbi.nlm.nih.gov/pubmed/34002494
https://doi.org/10.1161/STR.0000000000000375
https://doi.org/10.1016/S0140-6736(20)30367-6
https://doi.org/10.1161/STR.0000000000000148
https://doi.org/10.1002/gps.5564
https://doi.org/10.1002/alz.12478
https://www.ncbi.nlm.nih.gov/pubmed/34569702
https://doi.org/10.1111/ene.15572
https://www.ncbi.nlm.nih.gov/pubmed/36148828
https://doi.org/10.1016/j.neubiorev.2023.105365
https://doi.org/10.1007/s00127-014-0945-6
https://doi.org/10.7759/cureus.42990
https://www.ncbi.nlm.nih.gov/pubmed/37671234
https://doi.org/10.1016/S0140-6736(19)30233-8
https://www.ncbi.nlm.nih.gov/pubmed/31053306
https://doi.org/10.1016/S0140-6736(23)00011-9
https://doi.org/10.4414/saez.2023.21897
https://doi.org/10.1038/s41591-021-01381-y
https://doi.org/10.1002/alz.12132
https://doi.org/10.1016/S2468-2667(21)00230-9
https://doi.org/10.1177/2396987318808719

Clin. Transl. Neurosci. 2023, 7, 38 22 of 24

60.

61.

62.

63.

64.

65.

66.
67.

68.

69.

70.

71.

72.

73.
74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

Frisoni, G.B.; Altomare, D.; Ribaldi, F,; Villain, N.; Brayne, C.; Mukadam, N.; Abramowicz, M.; Barkhof, F.; Berthier, M.; Bieler-
Aeschlimann, M.; et al. Dementia prevention in memory clinics: Recommendations from the European task force for brain health
servcies. Lancet Reg. Health Eur. 2023, 26, 10057. [CrossRef]

The Lancet Neurology. A decisive year for the neurological community. Lancet Neurol. 2022, 21, 103. [CrossRef]

Wieratne, T.; Bassetti, C.L.A.; Grisold, W.; Dodick, D.; Rouleau, G.; Lewis, S.L.; Stark, R.; Freedman, M.; Guekht, A.; Gouider, R,;
et al. Brain health for all on World Brain Day 2022. Lancet Neurol. 2022, 9, 772-773. [CrossRef]

WHO. Comprehensive Mental Health Action Plan 2013-2030; WHO: Geneva, Switzerland, 2021. Available online: https://www.
emro.who.int/mnh/mental-health-action-plan/index.html (accessed on 12 October 2023).

WHO. Global Alcohol Action Plan 2022-2030; WHO: Geneva, Switzerland, 2023. Available online: https:/ /www.who.int/teams/
mental-health-and-substance-use/alcohol-drugs-and-addictive-behaviours /alcohol / our-activities / towards-and-action-plan-
on-alcohol (accessed on 12 October 2023).

European Commission. Healthier Together EU Non-Communicable Diseases Initiative; European Commission: Geneva, Switzerland,
2022. Available online: https:/ /eurohealthnet.eu/publication/eurohealthnet-provides-input-for-the-eu-ncd-initiative-healthier-
together /?gclid=CjwKCAiA6byqBhAWEiw AnGCA4HtK824G_QEqbgLldSEsCOrgFFI-fxYObqpXEcw-StyXb9x6EHbY4RoC7
iUQAvD_BWE (accessed on 12 October 2023).

The Lancet Neurology. Sustainable development demands brain health. Lancet Neurol. 2023, 22, 871. [CrossRef] [PubMed]
Rost, N.S.; Salinas, J.; Jordan, J.T.; Banwell, B.; Correra, D.]J.; Said, R.R.; Selwa, L.M.; Song, S.; Evans, D.A. The Brain Health
Imperative in the 21st Century-A call to action. Neurology 2023, 101, 1-10. [CrossRef]

Bassetti, C.; Merlo, A.; Steinlin, M.; Valavanis, A.; Weder, B. SFCNS: Eine starke Allianz der klinischen Neurodisiplinen.
SAEZ 2013, 94, 870-872.

Budin-Ljesne, 1.; Mowinckel, A.M.; Friedman, B.B.; Ebmeier, K.P.; Drevon, C.A.; Carver, R.B.; Zsoldos, E.; Fredheim,
N.A.G.; Serensen, &.; Baaré, W.FE.C,; et al. Public perceptions of brain health: An international, online cross-sectional survey.
BM]J Open 2022, 12, €057999. [CrossRef] [PubMed]

Probasco, J.C.; Greene, J.; Harrison, A.; Jensen, J.; Khot, S.; Klein, J.P; Simpson, J.; Wold, J.; Josephson, S.A.; Likosky, D.
Neurohospitalist Practice, Perspectives, and Burnout. Neurohospitalist 2019, 9, 85-92. [CrossRef]

Di Liberto, G.; Baldizzi, G.; Carvalho, V.; Cuffaro, L.; Sauerbier, A.; Klingelhoefer, L.; Vashchenko, N.; Pavlakova, L.; Sander, A;
De Visser, M.; et al. Impact of Burnout on Neurology Residents and Research Fellows in Europe. Neurol. Educ. 2022, 1, e200035.
[CrossRef]

Di Luca, M.; Baker, M.; Corradetti, R.; Kettenmann, H.; Mendlewicz, J.; Olesen, J.; Ragan, I.; Westphal, M. Consensus Document
on European Brain Research. Eur. ]. Neurosci. 2011, 33, 768-818. [CrossRef]

Stidhof, T.C. Molecular Neuroscience in the 21st Century: A Personal Perspective. Neuron 2017, 96, 536-541. [CrossRef]

Winter, B.; Oertel, W.H.; Dodel, R. Is there underfunding in brain research? The UK research expenditure. Eur. J. Neurol. 2012, 19,
4-5. [CrossRef]

Chinthapalli, K. Brain disorders cost the most overall but attract the least research funding. BMJ 2013, 347, f4766. [CrossRef]
MoNAM. Expenditures for Health Promotion and Prevention by Services; MoNAM: Bern, Switzerland, 2023; Available online:
https:/ /ind.obsan.admin.ch/indicator /monam/ausgaben-fuer-gesundheitsfoerderung-und-praevention-nach-leistungen (accessed
on 12 October 2023).

Fiest, K.M.; Jetté, N.; Roberts, ].; Maxwell, C.J.; Smith, E.E; Black, S.E.; Blaikie, L.; Cohen, A.; Day, L.; Holroyd-Ledug, |.; et al. The
Prevalence and Incidence of Dementia: A Systematic Review and Meta-analysis. Can. J. Neurol. Sci. 2017, 43, S3-S50. [CrossRef]
[PubMed]

Global Burden of Disease 2019 Dementia Forecasting Collaborators. Estimation of the global prevalence of dementia in 2019 and
forecasted prevalence in 2050: An analysis for the Global Burden of Disease Study 2019. Lancet Public Health 2022, 7, e105-e125.
[CrossRef]

Meijer, E.; Casanova, M.; Kim, H.; Llena-Nozal, A.; Lee, ]. Economic costs of dementia in 11 countries in Europe: Estimates from
nationally representative cohorts of a panel study. Lancet Reg. Health-Eur. 2022, 20, 100445. [CrossRef]

WHO. Global Status Report on the Public Health Response to Dementia; WHO: Geneva, Switzerland, 2021. Available online:
https:/ /www.who.int/publications /i/item /9789240033245 (accessed on 12 October 2023).

Peters, R.; Xu, Y,; Fitzgerald, O.; Aung, H.L.; Beckett, N.; Bulpitt, C.; Chalmers, J.; Forette, F.; Gong, J.; Harris, K.; et al. Blood
pressure lowering and prevention of dementia: An individual patient data meta-analysis. Eur. Heart J. 2022, 43, 4980-4990.
[CrossRef]

Global Burden of Disease 2019 Stroke Collaborators. Global, regional, and national burden of stroke and its isk factors, 1990-2019:
A systematic analysis for the Global Burden of Disease Study 2019. Lancet Neurol. 2021, 20, 795-820. [CrossRef]

Feigin, V.L.; Nguyen, G.; Cercy, K.; Johnson, C.O.; Alam, T,; Parmar, P.G.; Abajobir, A.A.; Abate, K.H.; Abd-Allah, F; Abejie, A.N.;
et al. Global, Regional, and Country-Specific Lifetime Risks of Stroke, 1990 and 2016. N. Engl. |. Med. 2018, 379, 2429-2437.
O’Donnell, M J; Chin, S.L.; Rangarajan, S.; Xavier, D.; Liu, L.; Zhang, H.; Rao-Melacini, P.; Zhang, X; Pais, P.; Agapay, S.; et al.
Global and regional effects of potentially modifiable risk factors associated with acute stroke in 32 countries (INTERSTROKE): A
case-control study. Lancet 2016, 388, 761-775. [CrossRef]

Global Burden of Disease 2016 Stroke Collaborators. Global, regional, and national burden of stroke, 1990-2016: A systematic
analysis for the Global Burden of Disease Study 2016. Lancet. 2019, 18, 439-458. [CrossRef]


https://doi.org/10.1016/j.lanepe.2022.100576
https://doi.org/10.1016/S1474-4422(22)00001-1
https://doi.org/10.1016/S1474-4422(22)00295-2
https://www.emro.who.int/mnh/mental-health-action-plan/index.html
https://www.emro.who.int/mnh/mental-health-action-plan/index.html
https://www.who.int/teams/mental-health-and-substance-use/alcohol-drugs-and-addictive-behaviours/alcohol/our-activities/towards-and-action-plan-on-alcohol
https://www.who.int/teams/mental-health-and-substance-use/alcohol-drugs-and-addictive-behaviours/alcohol/our-activities/towards-and-action-plan-on-alcohol
https://www.who.int/teams/mental-health-and-substance-use/alcohol-drugs-and-addictive-behaviours/alcohol/our-activities/towards-and-action-plan-on-alcohol
https://eurohealthnet.eu/publication/eurohealthnet-provides-input-for-the-eu-ncd-initiative-healthier-together/?gclid=CjwKCAiA6byqBhAWEiwAnGCA4HtK824G_QEqbgLldSEsCOrgFFI-fxYObqpXEcw-StyXb9x6EHbY4RoC7iUQAvD_BwE
https://eurohealthnet.eu/publication/eurohealthnet-provides-input-for-the-eu-ncd-initiative-healthier-together/?gclid=CjwKCAiA6byqBhAWEiwAnGCA4HtK824G_QEqbgLldSEsCOrgFFI-fxYObqpXEcw-StyXb9x6EHbY4RoC7iUQAvD_BwE
https://eurohealthnet.eu/publication/eurohealthnet-provides-input-for-the-eu-ncd-initiative-healthier-together/?gclid=CjwKCAiA6byqBhAWEiwAnGCA4HtK824G_QEqbgLldSEsCOrgFFI-fxYObqpXEcw-StyXb9x6EHbY4RoC7iUQAvD_BwE
https://doi.org/10.1016/S1474-4422(23)00337-X
https://www.ncbi.nlm.nih.gov/pubmed/37734394
https://doi.org/10.1212/WNL.0000000000207739
https://doi.org/10.1136/bmjopen-2021-057999
https://www.ncbi.nlm.nih.gov/pubmed/35437254
https://doi.org/10.1177/1941874418813029
https://doi.org/10.1212/NE9.0000000000200035
https://doi.org/10.1111/j.1460-9568.2010.07596.x
https://doi.org/10.1016/j.neuron.2017.10.005
https://doi.org/10.1111/j.1468-1331.2011.03499.x
https://doi.org/10.1136/bmj.f4766
https://ind.obsan.admin.ch/indicator/monam/ausgaben-fuer-gesundheitsfoerderung-und-praevention-nach-leistungen
https://doi.org/10.1017/cjn.2016.18
https://www.ncbi.nlm.nih.gov/pubmed/27307127
https://doi.org/10.1016/S2468-2667(21)00249-8
https://doi.org/10.1016/j.lanepe.2022.100445
https://www.who.int/publications/i/item/9789240033245
https://doi.org/10.1093/eurheartj/ehac584
https://doi.org/10.1016/S1474-4422(21)00252-0
https://doi.org/10.1016/S0140-6736(16)30506-2
https://doi.org/10.1016/S1474-4422(19)30034-1

Clin. Transl. Neurosci. 2023, 7, 38 23 of 24

86.

87.
88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

Loechner, J.; Starman, K.; Galuschka, K.; Tamm, J.; Schulte-Korne, G.; Rubel, J.; Platt, B. Preventing depression in the offspring of
parents with depression: A systematic review and meta-analysis of randomized controlled trials. Clin. Psychol. Rev. 2018, 60, 1-14.
[CrossRef]

Merikangas, K.R.; McClair, V.L. Epidemiology of substance use disorders. Hum. Genet. 2012, 131, 779-789. [CrossRef]

Nelson, L.F; Weitzman, E.R.; Levy, S. Prevention of Substance Use Disorders. Med. Clin. North. Am. 2022, 106, 153-158. [CrossRef]
[PubMed]

Safiri, S.; Pourfathi, H.; Eagan, A.; Mansournia, M.A.; Khodayari, M.T.; Sullman, M.].M.; Kaufman, J.; Collins, G.; Dai, H,;
Bragazzi, N.L.; et al. Global, regional, and national burden of migraine in 204 countries and territories, 1990 to 2019. Pain 2022,
163, €293—-e309. [CrossRef] [PubMed]

Goadsby, PJ.; Lantéri-Minet, M.; Michel, M.C.; Peres, M.; Shibata, M.; Straube, A.; Wijeratne, T.; Ebel-Bitoun, C.; Constantin, L.;
Hitier, S. 21st century headache: Mapping new territory. J. Headache Pain 2021, 22. [CrossRef]

Eigenbrodt, A.K,; Ashina, H.; Khan, S.; Diener, H.C.; Mitsikostas, D.D.; Sinclair, A.J.; Pozo-Rosisch, P.; Martelletti, P.; Ducros, A;
Lantéri-Minet, M.; et al. Diagnosis and management of migraine in ten steps. Nat. Rev. Neurol. 2021, 17, 501-514. [CrossRef]
[PubMed]

Fiest, KM.; Sauro, K.M.; Wiebe, S.; Patten, S.B.; Kwon, C.S.; Dykeman, J.; Pringsheim, T.; Lorenzetti, D.L.; Jetté, N. Prevalence and
incidence of epilpesy. A systematic review and meta-analysis of international studies. Neurology 2017, 88, 296-303. [CrossRef]
Global Burden of Disease 2016 Epilepsy Collaborators. Global, regional, and national burden of epilepsy, 1990-2016: A systematic
analysis for the Global Burden of Disease Study 2016. Lancet Neurol. 2019, 18, 357-375, Erratum in: Lancet Neurol. 2019,
30418, e30454. [CrossRef]

Begley, C.; Wagner, R.G.; Abraham, A ; Beghi, E.; Newton, C.; Kwon, C.S.; Labiner, D.; Winkler, A.S. The global cost of epilepsy: A
systematic review and extrapolation. Epilepsia 2022, 63, 892-903. [CrossRef]

Thurman, D.J.; Begley, C.E.; Carpio, A.; Helmers, S.; Hesdorffer, D.C.; Mu, J.; Touré, K.; Parko, K.L.; Newton, C.R. The primary
prevention of epilepsy: A report of the Prevention Task Force of the International League Against Epilepsy. Epilepsia 2018, 59,
905-914. [CrossRef]

Tai, X.Y.; Torzillo, E.; Lyall, D.M.; Manohar, S.; Husain, M.; Sen, A. Association of Dementia Risk with Focal Epilepsy and
Modifiable Cardiovascular Risk Factors. JAMA Neurol. 2023, 80, 445-454. [CrossRef]

Kerkhof, G.A. Epidemiology of sleep and sleep disorders in The Netherlands. Sleep. Med. 2017, 30, 229-239. [CrossRef] [PubMed]
Kocevska, D.; Lysen, T.S.; Dotinga, A.; Koopman-Verhoeff, M.E.; Luijk, M.P.C.M.; Antypa, N.; Biermasz, N.R.; Blokstra, A.; Brug,
J.; Burk, WJ.; et al. Sleep characteristics across the lifespan in 1.1 million people from the Netherlands, United Kingdom and
United States: A systematic review and meta-analysis. Nat. Hum. Behav. 2021, 5, 113-122. [CrossRef] [PubMed]

Paruthi, S.; Brooks, L.J.; D’Ambrosio, C.; Hall, W.A.; Kotagal, S.; Lloyd, R.M.; Malow, B.A.; Maski, K.; Nichols, C.; Quan, S.F; et al.
Recommended amount of sleep for pediatric populations: A consensus statement of the American Academy of Sleep Medicine. J.
Clin. Sleep. Med. 2016, 12, 785-786. [CrossRef] [PubMed]

Choi, K.W.; Stein, M.B.; Nishimi, K.M.; Ge, T.; Coleman, J.R.I.; Chen, C.Y.; Ratanatharathorn, A.; Zheutlin, A.B.; Dunn, E.C.;
23andMe Research Team; et al. An Exposure-Wide and Mendelian Randomization Approach to Identifying Modifiable Factors
for the Prevention of Depression. Am. J. Psychiatry 2020, 177, 944-954. [CrossRef]

Bubu, O.M.; Andrade, A.G.; Umasabor-Bubu, O.Q.; Hogan, M.M.; Turner, A.D.; de Leon, M.].; Ogedegbe, G.; Ayappa, L.; Jean-
Louis, G.G.; Jackson, M.L.; et al. Obstructive sleep apnea, cognition and Alzheimer’s disease: A systematic review integrating
three decades of multidisciplinary research. Sleep. Med. Rev. 2020, 50, 101250. [CrossRef]

Lim, D.C.; Najafi, A.; Afifi, L.; Bassetti, C.; Buysse, D.J.; Han, F; Hogl, B.; Melaku, Y.A.; Morin, C.M.; Pack, A.L; et al. The Urgent
Need to Promote Sleep Health Across the Globe. Lancet Public Health 2023, 8, €820-e826. [CrossRef]

Huang, S.-Y; Li, Y.Z.; Zhang, Y.R,; Huang, Y.Y.; Wu, B.S.; Zhang, W.; Deng, Y.T.; Chen, S.D.; He, X.Y,; Chen, S.F; et al.
Sleep, physical activity, sedentary behavior, and risk of incident dementia: A prospective cohort study of 431,924 UK Biobank
participants. Mol. Psychiatry 2022, 27, 4343-4354. [CrossRef]

WHO. Guideline: Sodium Intake for Adults and Children; WHO: Geneva, Switzerland, 2012. Available online: https://www.who.
int/publications /i/item /9789241504836 (accessed on 12 October 2023).

Hooper, L.; Abdelhamid, A.; Bunn, D. Effects of total fat intake on body weight. Cochrane Database Syst. Rev. 2015, 8§, CD011834.
[CrossRef] [PubMed]

WHO. Guideline: Sugars Intake for Adults and Children; WHO: Geneva, Switzerland, 2015. Available online: https:/ /www.who.int/
publications /i/item /9789241549028 (accessed on 12 October 2023).

Swiss Nutrition Policy. Available online: https://www.blv.admin.ch/blv/en/home/das-blv/strategien/schweizer-
ernaehrungsstrategie.html (accessed on 12 October 2023).

Fidler Mis, N.; Braegger, C.; Bronsky, J.; Campoy, C.; Domell6f, M.; Embleton, N.D.; Hojsak, I.; Hulst, J.; Indrio, F.; Lapillonne,
A et al. Sugar in Infants, Children and Adolescents: A Position Paper of the European Society for Paediatric Gastroenterology,
Hepatology and Nutrition Committee on Nutrition. J. Pediatr. Gastroenterol. Nutr. 2017, 65, 681-696. [CrossRef]

Roberts, M.; Tolar-Peterson, T.; Reynolds, A.; Wall, C.; Reeder, N.; Mendez, G.R. The Effects of Nutritional Interventions on the
Cognitive Development of Preschool-Age Children: A Systematic Review. Nutrients 2022, 14, 532. [CrossRef]

Global Burden of Disease 2017 Diet Collaborators. Health effects of dietary risks in 195 countries, 1990-2017: A systematic
analysis for the Global Burden of Disease Study 2017. Lancet 2019, 393, 1958-1972. [CrossRef] [PubMed]


https://doi.org/10.1016/j.cpr.2017.11.009
https://doi.org/10.1007/s00439-012-1168-0
https://doi.org/10.1016/j.mcna.2021.08.005
https://www.ncbi.nlm.nih.gov/pubmed/34823728
https://doi.org/10.1097/j.pain.0000000000002275
https://www.ncbi.nlm.nih.gov/pubmed/34001771
https://doi.org/10.1186/s10194-021-01233-7
https://doi.org/10.1038/s41582-021-00509-5
https://www.ncbi.nlm.nih.gov/pubmed/34145431
https://doi.org/10.1212/WNL.0000000000003509
https://doi.org/10.1016/S1474-4422(18)30454-X
https://doi.org/10.1111/epi.17165
https://doi.org/10.1111/epi.14068
https://doi.org/10.1001/jamaneurol.2023.0339
https://doi.org/10.1016/j.sleep.2016.09.015
https://www.ncbi.nlm.nih.gov/pubmed/28215254
https://doi.org/10.1038/s41562-020-00965-x
https://www.ncbi.nlm.nih.gov/pubmed/33199855
https://doi.org/10.5664/jcsm.5866
https://www.ncbi.nlm.nih.gov/pubmed/27250809
https://doi.org/10.1176/appi.ajp.2020.19111158
https://doi.org/10.1016/j.smrv.2019.101250
https://doi.org/10.1016/S2468-2667(23)00182-2
https://doi.org/10.1038/s41380-022-01655-y
https://www.who.int/publications/i/item/9789241504836
https://www.who.int/publications/i/item/9789241504836
https://doi.org/10.1002/14651858.CD011834
https://www.ncbi.nlm.nih.gov/pubmed/26250104
https://www.who.int/publications/i/item/9789241549028
https://www.who.int/publications/i/item/9789241549028
https://www.blv.admin.ch/blv/en/home/das-blv/strategien/schweizer-ernaehrungsstrategie.html
https://www.blv.admin.ch/blv/en/home/das-blv/strategien/schweizer-ernaehrungsstrategie.html
https://doi.org/10.1097/MPG.0000000000001733
https://doi.org/10.3390/nu14030532
https://doi.org/10.1016/S0140-6736(19)30041-8
https://www.ncbi.nlm.nih.gov/pubmed/30954305

Clin

. Transl. Neurosci. 2023, 7, 38 24 of 24

111.

112.

113.

114.

115.

116.
117.

118.

119.

120.

US Department of Health and Human Services. Physical Activity Guidelines AC. 2018 Physical Activity Guidelines Advisory
Committee Scientific Report; Department of Health and Human Services: Washington, DC, USA, 2018. Available online:
https:/ /health.gov/sites/default/files /2019-09 /PAG_Advisory_Committee_Report.pdf (accessed on 12 October 2023).

WHO. WHO Guidelines on Physical Activity and Sedentary Behaviour: At a Glance; WHO: Geneva, Switzerland, 2020. Available
online: https://www.who.int/publications/i/item /9789240015128 (accessed on 12 October 2023).

Najar, J.; Ostling, S.; Gudmundsson, P; Sundh, V.; Johansson, L.; Kern, S.; Guo, X.; Héllstrom, T.; Skoog, I. Cognitive and physical
activity and dementia. Neurology 2019, 92, e1322-e1330. [CrossRef]

Rodriguez-Ayllon, M.; Cadenas-Sanchez, C.; Estévez-Lopez, F.; Munoz, N.E.; Mora-Gonzalez, ].; Migueles, ].H.; Molina-Garcia, P,;
Henriksson, H.; Mena-Molina, A.; Martinez-Vizcaino, V.; et al. Role of Physical Activity and Sedentary Behavior in the Mental
Health of Preschoolers, Children and Adolescents: A Systematic Review and Meta-Analysis. Sports Med. 2019, 49, 1383-1410.
[CrossRef] [PubMed]

Khan, A.; Lee, E.Y.; Rosernbaum, S.; Khan, S.R.; Thremblay, M.S. Dose-dependent and joint associations between screen time,
physical activity, and mental wellbeing in adolescents: An international observational study. Lancet Child. Adolesc. Health 2021, 5,
729-738. [CrossRef]

Stern, Y. Cognitive reserve in ageing and Alzheimer’s disease. Lancet Neurol. 2012, 11, 1006-1012. [CrossRef]

Ngandu, T.; Lehtisalo, J.; Solomon, A.; Levélahti, E.; Ahtiluoto, S.; Antikainen, R.; Backman, L.; Hanninen, T.; Jula, A.; Laatikainen,
T,; 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. Lancet 2015, 385, 2255-2263. [CrossRef]
Wickramaratne, P.J.; Yangchen, T.; Lepow, L.; Patra, B.G.; Glicksburg, B.; Talati, A.; Adekkanattu, P.; Ryu, E.; Biernacka, ].M.;
Charney, A.; et al. Social connectedness as a determinant of mental health: A scoping review. PLoS ONE 2022, 17, e0275004.
[CrossRef]

Shen, C.; Rolls, E.; Cheng, W.; Kang, J.; Dong, G.; Xie, C.; Zhao, X.M.; Sahakian, B.; Feng, J. Associations of Social Isolation and
Loneliness with Later Dementia. Neurology, 2022; Online ahead of print. [CrossRef]

Zhong, B.L.; Chen, S.L.; Conwell, Y. Effects of Transient Versus Chronic Loneliness on Cognitive Function in Older Adults:
Findings From the Chinese Longitudinal Healthy Longevity Survey. Am. ]. Geriatr. Psychiatry 2016, 24, 389-398. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://health.gov/sites/default/files/2019-09/PAG_Advisory_Committee_Report.pdf
https://www.who.int/publications/i/item/9789240015128
https://doi.org/10.1212/WNL.0000000000007021
https://doi.org/10.1007/s40279-019-01099-5
https://www.ncbi.nlm.nih.gov/pubmed/30993594
https://doi.org/10.1016/S2352-4642(21)00200-5
https://doi.org/10.1016/S1474-4422(12)70191-6
https://doi.org/10.1016/S0140-6736(15)60461-5
https://doi.org/10.1371/journal.pone.0275004
https://doi.org/10.1212/WNL.0000000000200583
https://doi.org/10.1016/j.jagp.2015.12.009

	Introduction 
	Section 1: The Fundamental Considerations of the Swiss Brain Health Plan 
	The Burden of Brain Disorders 
	The Burden of Neurological Disorders 
	The Burden of Mental (Psychiatric) Disorders 
	The Burden of Brain (Neurological and Mental) Disorders in Switzerland 

	Prevention of Brain Disorders 
	Brain Health: Definition and Relevance (“No Health without Brain Health”) 
	Brain Health: Determinants 
	International Initiatives to Promote Brain Health 
	Neurological Disorders 
	Mental (Psychiatric) Disorders 
	Brain (Neurological and Mental) Disorders 

	Section 2: The Swiss Brain Health Plan 
	Section 3: The Next Steps in the Implementation of the Swiss Brain Health Plan 
	Section 4: Concise Executive Summary of the Swiss Brain Health Plan (SBHP) 
	Appendix A
	The Burden of Seven Illustrative Groups of Brain Disorders 
	Five Healthy Behaviors to Enhance Brain Resilience/Promote Brain Health 

	References

