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Abstract

As research and services in the Mediterranean region continue to increase, so do

opportunities for global collaboration. To support such collaborations, the Alzheimer’s

Association was due to hold its seventh Alzheimer’s Association International Con-

ference Satellite Symposium in Athens, Greece in 2021. Due to the COVID-19 pan-

demic, themeeting was held virtually, which enabled attendees from around theworld

to hear about research efforts in Greece and the surrounding Mediterranean coun-

tries. Research updates spanned understanding the biology of, treatments for, and

care of people with Alzheimer’s disease (AD_ and other dementias. Researchers in the

Mediterranean region have outlined the local epidemiology of AD and dementia, and

have identified regional populations that may expedite genetic studies. Development

of biomarkers is expected to aid early and accurate diagnosis. Numerous efforts have

beenmade to develop culturally specific interventions to both reduce risk of dementia,

and to improve quality of life for people living with dementia.
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1 INTRODUCTION

To find effective treatments for Alzheimer’s disease (AD) and other

dementias, researchmust be conducted globally. Different populations

experience diverse social determinants of health, and environmental

and genetic risk factors, which makes it essential to understand the

local epidemiology in different parts of the world, and to promote

regional research efforts. Since 2015, the Alzheimer’s Association

International Conference (AAIC) has hosted Satellite Symposia in dif-

ferent regions around the globe to foster international collaborations

mailto:csexton@alz.org
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geared toward prevention and treatment of AD and all dementias. For

2021, the AAIC Satellite Symposiumwas hosted by, but not in, Athens,

Greece: theCOVID-19 pandemicmeant that thismeetingwas held vir-

tually over 2 days in May, and consisted of speakers from all over the

world, with a special focus on the Mediterranean region. The online

format allowed many more people to attend the meeting than an in-

person version, with>1500 registered attendees from 87 countries.

AD and dementia are relatively common in the Mediterranean

region. One estimate finds a prevalence of AD of 6.9% in southern

Europe, which includes Spain, Italy, and Greece.1 In Greece, the preva-

lence rate for dementia is 5%,2 and 75% of those cases are AD. Inci-

dence is high, at 19 cases per 1000 person-years.3 The age- and

sex-standardized prevalence of mild cognitive impairment (MCI) in

people aged 65 years and older in Greece is 13% according to the

HELIAD study (Hellenic Longitudinal Investigation of Aging andDiet).4

In response to this high prevalence, services for people with dementia

and their caregivers are taking root in Greece.

At the Athens symposium, scientists from several Mediterranean

countries came together with other leaders in the field to focus

on regional research efforts that could benefit all people with AD

and dementia within the region and around the world. Presentations

included epidemiological studies that suggest lifestyle factors con-

tribute to risk, genetic clues from regional studies and specialized pop-

ulations, biomarker development, approaches to tailoring interven-

tions to be appropriate for a particular region, and the latest research

on how best to care for people living with dementia.

2 EPIDEMIOLOGY

Robust prevalence and incidence studies have not been carried out

for all countries in the Mediterranean; however, extrapolating from

known estimates some important benchmarks have been established.

AD prevalence is highest in countries along the southern edge of the

Mediterranean Sea and in the Middle East, with Turkey as one of the

world’s hotspots.5 Within Europe, dementia prevalence is higher in

southern Europe than in northern Europe, yet the incidence rate is

lower in the south.1 This suggests better survivorship in the Mediter-

ranean, and a north–south gradient of incidence.6

Regional differences in AD prevalence and incidence highlight

potential risk factors. Lifestyle might help explain the variability: a

Mediterranean diet has been found to protect against AD,7 and the

habit of taking amidday napmight also be a factor.8 TheHELIAD study

in Greece also finds that a low level of education increases risk, as does

theGreat Age study in southern Italy and theNeurocognitive Study for

the Aging (NEUROAGE) in Cyprus.9,10 Several population-based stud-

ies from the Mediterranean areas show that there are risk factors for

dementia that are linked to the Mediterranean lifestyle, including diet

and metabolic risk factors. Such evidence stems from both the United

States and theMediterranean areas.7,11

With the advent of biologically based definitions of AD using

biomarkers, epidemiologymay soonbeable to shift fromtrying todelay

onset of clinical disease to findingways to delay theonset ofADpathol-

RESEARCH INCONTEXT

1. Systematic review: With increases in Alzheimer’s dis-

ease (AD) and related dementias projected to rise precip-

itously in low- andmiddle-income countries, it is essential

to have region-specific research in these countries. With

its mix of diverse populations and cultures, the Mediter-

ranean region warrants special attention.

2. Interpretation: AD research in theMediterranean region

has a foothold in somecountries, and is just gettingunder-

way in others. Strengthening and sharing research within

the region will help identify new risk factors, as well as

develop interventions and care approaches that are tai-

lored to the needs and habits of the different populations

there.

3. Future directions: Established research programs in

Mediterranean countries can foster new research com-

munities in neighboring countries, as well as participa-

tion in global collaborations. This network approach to

AD research will help reduce health disparities and risk

for everyone.

ogy in a population. Early studies in other countries show the feasibil-

ity of using low-cost, blood-based biomarkers for AD in a community

setting.12

3 GENETICS

3.1 Regional studies

Studies of regional populations can clarify the roles of suspected

genetic contributors to AD risk.13 For example, work from the Demen-

tia Genetics Spanish Consortium (DEGESCO) has helped establish the

tau-encodingMAPT gene as a true risk factor for dementia. Studies in

this Spanish population further confirmed an association between a

rare variant calledA152T in theMAPTgeneand the riskof neurodegen-

erative diseases,14 and explored its effect on the phenotype in a fam-

ily with frontotemporal dementia (FTD) from the Basque Country that

cosegregatedA152Twith a rareGRNmutation.15 In addition, two stud-

ies with the same cohort found that the H1 haplotype ofMAPT confers

risk for AD.14,16 This link was especially strong in people who do not

carry the apolipoprotein E (APOE) ε4 risk allele. The clear signals from

these studies may have been aided by the genetic homogeneity of the

Spanish population, plus the high prevalence of the protective H2 hap-

lotype found there.

Genetic studies of FTD emerging from Turkey and Greece add evi-

dence for involvement of some known risk genes, and some new. A

screen of 95 people with dementia in Turkey found that 5.4% car-

ried a pathogenic mutation in known FTD risk genes (MAPT, GRN,
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and C9ORF72),17 whereas whole exome sequencing has pointed to

TREM mutation involvement in an FTD-like syndrome.18 In Greek

cohorts, C9ORF72 expansions are high among those with FTD,19

and pathogenic mutations in the usual suspects, such as C9ORF72,

GRN, MAPT, and PSEN1, are also found.20 In the latter screen, a

novel mutation was found in VCP (valosin-containing protein), which

has since been replicated in a recent study.21 VCP can act to disag-

gregate tau, and the mutation impairs this ability. Also, the finding

that the TARDBP p.I383V mutation was found in 3.5% of the Greek

FTD population suggests that it is likely pathogenic.22 An interesting

international study comparing cohorts to FTD patients with known

mutations, including the Mediterranean area, has also been published

recently.23

Within a region, studies of ethnic differences in dementia may hold

clues because any differences found against a backdrop of shared envi-

ronment may be ascribed to a narrower range of factors that distin-

guish ethnicities, such as genetic background, lifestyle, or socioeco-

nomic status. For example, the prevalence of AD among Arabs in Israel

is four times higher than for persons from Jewish heritage,24 and once

Arabs seek care at a dementia clinic, their cognitive impairment already

affects their functional abilities, more so than for Jews.25 This finding

may reflect ethnic differences in awareness about dementia, attitudes

toward dementia, accessibility to clinics, or risk factors at play. Regard-

less of the uncertainty as to why, the finding provides an important

benchmark around which health-care services and interventions may

be planned to reduce disparities.

A recent study of an extended Arab family in Israel has revealed

a genetic signal related to early-onset AD related to a structural

rearrangement involving duplication of the gene encoding amyloid

precursor protein (APP). People carrying these duplications develop

signs of dementia or intracerebral hemorrhages in their 40s; asymp-

tomatic carriers havemicrobleeds, and lower scores on some cognitive

evaluations.

The above studies suggest thatmore research on underrepresented

populations is required for a better understanding of genetic contribu-

tion to AD. Differing frequency of variants, co-gene expression, poly-

genic risk scores, and gene–environment interactions are part of a

research agenda that will benefit from more global and diverse stud-

ies. In addition, identification of causative genetic variants in Mediter-

ranean FTD cohorts, including the ones found in the C9orf72, TARDBP,

GRN, and VCP genes, provides valuable insights in the genetic epidemi-

ologyof dementia in the region. Beyond that, eachof these genetic vari-

ants offers theopportunity to abetter understandingof thepathophys-

iology of FTD and amyotrophic lateral sclerosis, which form part of the

same spectrum. These advances could pave theway for targeted treat-

ment approaches soon.

3.2 Sporadic and genetically determined
early-onset AD

Early-onsetADoffers anopportunity to find risk factors thatmaydiffer

from those that operate in later development of AD. Defined as occur-

ring between the ages of 40 and 65, early-onset AD has both genetic

forms and sporadic forms.

People with Down syndrome (DS) offer a unique opportunity to

study genetically determined cases of early-onset AD. DS = is caused

by an extra copy of chromosome 21, which results in overexpression of

its genes, including the APP gene. An extra APP gene is both sufficient

(in the general population) andnecessary (inDS) todevelop early-onset

AD dementia. As life expectancy increases for people with DS, this

has revealed that >90% of individuals with DS will develop dementia

in the seventh decade.26 The Down Alzheimer Barcelona Neuroimag-

ing Initiative (DABNI) studies this growing population. Neuropsycho-

logical tests can isolate cognitive changes associated with early and

later stages of AD from the intellectual disability associatedwith DS.27

Brain pathology in people with DS also resembles that described in

AD,28 as do changes in diverse biomarkers.29 A recent study found

that plasma levels of the neurofilament light chain (NfL) biomarker in

DS had both diagnostic30 and prognostic use in DS.31 The prolonged

andwell-characterized preclinical phase of AD found in peoplewithDS

provides an opportunity for prevention and treatment trials, and sev-

eral consortia haveassembled to study this population, andany insights

from these studies maywell translate to the broader AD population.

Similar to those with DS, people with dominantly inherited genetic

forms of AD offer a prolonged look at the years preceding disease

onset. Though making up less than 1% of AD cases, these are impor-

tant leads toADpathology, as theyare causedby singlepointmutations

in genes involved in APP processing, usually to the PSEN1 gene. Fif-

teen years ago, the Dominantly Inherited Alzheimer Network (DIAN)

was established to create an international network of sites, some in

the Mediterranean, to find and systematically study these rare cases.

Longitudinal evaluations of enrollees in the DIANObservational Study

have elucidated a stereotyped progression of change that begins with

amyloid deposition as early as two decades before disease onset, fol-

lowed by brain hypometabolism, atrophy, then tau deposition that

coincides with disease onset.32 This study can also incorporate new

biomarkers, such as plasma levels of NfL, which they found tracks with

symptom onset.33

With a clear picture of these biomarker and brain changes afforded

by its observational study, DIAN has developed a trial platform (DIAN-

TU) to test multiple drugs that can be delivered closer to the time

a particular pathology is underway. A recent Phase 2/3 trial of an

amyloid beta (Aβ) immunotherapy had a profound effect on dis-

ease biomarkers, but not cognition (https://clinicaltrials.gov/ct2/show/

NCT01760005).34

Of early-onset cases of AD, only 6% are due to autosomal domi-

nant genetic mutations. The remainder, which consists of familial and

sporadic cases, has not been systematically studied. To rectify this, the

Longitudinal Early-Onset AD Study (LEAD)was launched to character-

ize early-onset AD, and to establish a network of centers in the United

States to provide a cohort ready for intervention studies.35 Study par-

ticipants are extensively evaluated for 4 years, and initial results sug-

gest that early-onset AD has a similar frequency of APOE ε4 alleles as

late-onset ones. Yet, early-onset AD displays more severe brain atro-

phy and tau deposition than other forms of early-onset dementia.

https://clinicaltrials.gov/ct2/show/NCT01760005
https://clinicaltrials.gov/ct2/show/NCT01760005
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4 BIOMARKERS: PROGRESS AND POTENTIAL

Biomarkers can provide a window to changes in the brain prior to the

development of cognitive symptoms; they can also assess disease pro-

gression. Biomarkers can be obtained from cerebrospinal fluid (CSF)

or blood, and include AD-related markers such as Aβ and tau, markers

of axonal injury like NfL, and indices of synaptic (neurogranin) or glial

(YK140) health.

These diverse biomarkers are biologically interconnected, accord-

ing to results from the Spanish ALFA+ (Alzheimer’s and Families) lon-

gitudinal cohort. ALFA has assessed and tracked nearly 3000 middle-

aged people who are offspring of people with AD, and so at higher risk

of developing AD.36 A recent multimodal biomarker study performed

in a nested group from this cohort finds that multiple CSF biomarkers

change very early on, prior to any cognitive impairment and already in

participants with low burden of Aβ pathology.37 Their levels are low

compared to levels found in AD, but they are sufficient to discern pat-

terns of change.37 Changes in Aβ presaged other biomarker changes:

once an individual became Aβ positive, as determined in CSF, multi-

ple biomarkers abruptly began to rise, including phosphorylated tau (p-

tau), total tau (t-tau), and neurogranin. Some age-dependent changes

were sensitive to Aβ status, too: p-tau increased with age only in peo-

ple who were Aβ positive. These early changes, even before a person

has an appreciable Aβ burden, suggest that interventions will need to

be very early.

Understanding how biomarkers vary in people with MCI could

help discern who will progress to dementia and who will not. It

is harder to know which biomarkers give the most information. A

recent study built a biomarker-based prognostic model based on data

from multiple European and North American cohorts of people with

MCI. The study found that CSF biomarkers that indexed amyloid,

tau, and neurodegeneration had the best performance in predicting

risk.38

Electroencephalography (EEG) provides a useful, if overlooked,

measure of brain activity that could provide AD biomarkers. Non-

invasive and economical, EEG approaches have been explored for a

variety of uses, including early diagnosis, differential diagnosis, to pre-

dict conversion to AD, and to track disease progression. Onemethod is

resting state EEG, which can pick up signals associated with neurode-

generation in MCI and AD.39 Applying machine learning algorithms to

EEG data may help discriminate AD and MCI from cognitively unim-

paired individuals.40 Event-related potentials (ERPs), which measure

a brain’s response to a stimulus or task, can measure the function-

ing of the relevant brain networks. Finally, event-related oscillations

can be parsed for cognition-specific insights. For example, amnestic

MCI is marked by changes to visual cognitive networks, but not visual

sensory networks.41 Multi-feature computational approaches of mul-

timodal EEG signals (ERP, oscillations, source analysis, functional con-

nectivity, spatiotemporal decoding) can be combined with progressive

feature elimination to obtain the best multilevel combined predictors

of EEG for dementia characterization.

5 ADDRESSING CHALLENGING BEHAVIORS IN
COGNITIVE IMPAIRMENT AND DEMENTIA

As the COVID-19 pandemic disrupted life worldwide, nursing homes

faced not only illness, but changed behaviors from their residents.

Surveys of nursing home practitioners in the Netherlands noted both

increases and decreases in challenging behaviors in their residents,42

and a second (unpublished) survey suggested that this depended on

the resident: those without dementia showed an increase in challeng-

ing behaviors, whereas thosewith psychotic and agitated behavior had

decreases. These might be related to the decrease in stimulation dur-

ing pandemic lockdowns, as Dutch nursing homeswent 2monthswith-

out visitors. Finding ways to increase tranquility in the nursing home

environment—by limiting the presence of suppliers, providing care to

residents in their own room, and possibly limiting visits in the living

rooms—might have benefits for all residents.

A lack of guidance for managing challenging behavior complicates

the care of peoplewith dementia. One intervention called the Targeted

Interdisciplinary Model for Evaluation and Treatment of Neuropsychi-

atric Symptoms (TIME) approaches problem behavior with a three-

stage plan that involves a full assessment of the person, case confer-

ences in which interdisciplinary staff create a shared understanding of

the behavior, and formulation of a treatment plan that is enacted and

systematically evaluated. Following this intervention can reduce agita-

tion and aggression, as well as symptoms of depression, delusions, and

disinhibition.43 Important aspects of this intervention include its inter-

disciplinary nature, flexibility, ease of implementation, and its reliance

on staff to problem-solve.44

Psychotropic drug use is high in nursing homes, despite frequent

side effects and limited usefulness. A review of 11 studies showed

that psychosocial interventions could reduce psychotropic drug use

in nursing homes. Interventions targeting care staff and aiming to

change the culture surroundingmedication usewere themost success-

ful, but involving the prescribing physician in the intervention was also

important.45 Ultimately, the goal is to achieve drug prescriptions only

when truly indicated.

6 REDUCING RISK: TAILORING INTERVENTIONS
FOR REGIONAL POPULATIONS

To maximize the impact of interventions aimed at mitigating risk fac-

tors for AD and dementia, it is important to offer practical approaches

that fit with the needs and habits of a particular population. There is

no shortage of ideas for potential interventions, and researchers in the

Mediterranean region are pursuing some that address sensory loss,

diet, sleep, physical activity, and education about brain health. Formax-

imumeffect, however, each onewill have to be tailored to a population,

whether in theMediterranean or beyond. Each risk factormay be inde-

pendent, and somay have additive benefits. They are also interrelated,

in that targeting one can tip off a cascade of benefits in other domains.
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For interventions that encourage healthy lifestyles, it is important to

identify trusted community leaders who can model behavior, and pro-

mote perceptions of what older people can do.

Hearing and vision impairments are highly prevalent in demen-

tia, and together these worsen quality of life, often resulting in less

social activity and increased isolation. In Cyprus, the longitudinal NEU-

ROAGE study finds that though about 40% of older participants report

hearing problems, only 23%of those have sought hearing correction.46

Five years later, those who had reported subjective hearing loss per-

formed significantly lower than those without hearing loss. This is

in contrast to the longitudinal cohort analyses of NEUROAGE which

demonstrated cognitive stability in a 5-year period for the cognitively

healthy cohort.10 To see if sensory interventions might help with qual-

ity of life, a multi-national study SENSE-Cog (www.sense-cog.eu), has

been recruiting people in Cyprus, Greece, Ireland, France, and the

United Kingdom for a definitive pragmatic trial of hearing and vision

rehabilitation for people living with dementia at home. A key element

of the intervention is the involvement of a sensory support therapist

working with the participant and their care partner to foster uptake

and adherence of hearing aids and glasses. Preliminary analyses show

that this approach is feasible for these populations, and has a positive

impact on quality of life.47

Many studies have looked for a link between nutrition and demen-

tia, but results have been inconsistent.48 This may be because many

have looked at isolated food groups or nutrients, whereas a whole

dietary pattern may be what matters. A hint of this has come from

studies of the Mediterranean diet, which is marked by consumption

of olive oil, legumes, fruits and vegetables, fish, some dairy, and low

amounts of meat. The Mediterranean diet has since been associated

with better survival and has been studied in cancer and cardiovascu-

lar disease. More recently, it has been associated with protection from

dementia. Recent randomized controlled trials and observational epi-

demiological studies have found beneficial associations between this

diet and cognition in theMediterranean region itself, with one in Spain

(PREDIMED),49 and another in Greece (HELIAD).7,50

Sleep disturbances are prevalent in dementia, and include REM

sleep behavior disorder, altered sleep–wake rhythms, periodic limb

movements, and insomnia. These have been associated with cognitive

decline, and in the case of REM sleep behavior disorder, in which a per-

son acts out their dreams, precedes cognitive decline by several years.

Associations with cognition, as well as with markers of AD pathology,

suggest a bi-directional relationship between sleep and dementia, and

that improving sleep might reduce risk of dementia. Studies of contin-

uous positive airway pressure (CPAP) machines to treat sleep apnea

show some benefit, including a delay in MCI onset,51 and a slow wave

sleep enhancer called trazodone slowed cognitive decline.52 An ongo-

ing study in Greece finds that cognitive behavioral therapy approaches

to treat insomnia in people with MCI can improve sleep, and cognitive

outcomes will be examined in the future.

Epidemiological studies stress the protective role of a physically

active lifestyle in preventing dementia53 and interventional studies

indicate a positive effect on neuropsychiatric symptoms.54 Mainte-

nance of mobility facilitates opportunities for more social interaction

and community engagement for older adults contributing to theirmen-

tal health too.55 The Retirement in Action (REACT) trial aimed to

establish whether a community-based active aging intervention could

prevent decline in physical functioning in UK older adults already at

increased risk of mobility limitations.56 The intervention consisted of

a multimodal exercise program delivered in 64 group sessions over 12

months, including aerobic exercise, strength training, balance and flex-

ibility exercises, and a health behavioral maintenance program aiming

to support themaintenance of lifestyle changes in the long term. Seven

hundred seventy-seven people over the age of 65 with mobility limita-

tions (classified as frail or pre-frail) participated in the study.56,57 The

REACT intervention was both effective and cost-effective. The differ-

ence inmobility between interventionandcontrol participantswas sta-

tistically significant and clinically meaningful at 6, 12, and 24 months

(that is, 12 months after the completion of the intervention).57 For

older adults at risk ofmobility limitations, the REACT intervention pre-

vented decline in physical function over a 24-month period. The results

indicate that the well-established trajectory of declining physical func-

tioning in older age is modifiable.

Next steps involve adapting and tailoring theprogram for implemen-

tation inGreece andotherEuropean countries,whichwouldbuild upon

the positive effects of a combined cognitive and physical training pro-

gram that has been tested in Greece.58

Many people are not aware there are steps they can take to

safeguard their brain health. In France, an educational series called

“My Brain Robbie” (https://mybrainrobbie.org/) has been developed to

teach school children about neuroprotective factors such as education,

physical activity, preventing traumatic brain injury, a healthy diet, and

the danger of tobacco, drug, and alcohol use. The program is delivered

by medical students, who themselves learned that they could modify

their own dementia risk.

7 CHALLENGES IN DEMENTIA CARE: REGIONAL
POLICIES AND INITIATIVES

While treatments are under development, many things can be done

now to support peoplewith dementia. There is no one-size-fits-all solu-

tion, however; support programs should be tailored to a particular

population’s needs, habits, infrastructure, and culture. When deployed

effectively, they can make a difference for quality of life. Sharing

insights about dementia care in different parts of the world can illumi-

nate some of the important ingredients for effective care practice.

Without medications to treat cognitive impairment, non-

pharmaceutical interventions have been developed to improve

quality of life for thosewith dementia. In Greece, cognitive stimulation,

rehabilitation, and training programs are delivered in day centers.59

One study found that 3 years of following a cognitive and physical

training intervention seemed to reduce the number of people with

MCI who progressed to dementia.60

New technologies are emerging quickly, and can take on multiple

roles; for example, a cognitive training application based on a vir-

tual shopping task not only strengthens memory, planning, and other

http://www.sense-cog.eu
https://mybrainrobbie.org/
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cognitive skills, but can also be used to screen forMCI.61,62 The Virtual

Supermarket (VSM) test is multilingual and fully self-administered in

its latest iteration.63 Performance oin the VSMhas been shown to cor-

relate with brain activation as measured by a portable EEG device.64

Studies have validated the diagnostic utility of the Turkish version of

the VSM for detecting amnestic MCI65 and MCI due to small vessel

disease.66 The Arabic version of the VSM is currently being tested in

Egypt. At the same time, the first assessment of attitudes of Greek

nurses toward computerized dementia screening indicates that nurses

are willing to use these tools in their everyday practice and to facilitate

their integration in the public health-care system.67,68 A systematic

cognitive rehabilitation program, theCategorization Program (CP), has

been found effective in helping older adults without dementia improve

cognitive abilities. The program targets thought organization, working

memory, and executive functioning and it is based on cognitive theory

and neurorehabilitation principles. Preliminary findings with partici-

pants withMCI indicate that the program is feasible and results in cog-

nitive improvement. Currently, clinical trials are underwaywith the CP

in Cyprus. A new neuropsychological battery called R4Alz developed

in Greece can measure cognition for people of all education levels, and

differentiate between subjective cognitive impairment,MCI, dementia,

and healthy aging.69

In Greece, it is estimated that 5% of people 65 years and older have

dementia.2 This amounts to 200,000 people, and 89% of these are

cared for at home. The annual cost of dementia amounts to about 3 bil-

lion euros. Until recently there were few dementia services in Greece,

but in 2018 Greece began to implement a national action plan for

dementia. Today, there are 21 day-care facilities and 31 memory clin-

ics around the country, but a national dementia registry is still lacking,

andmore coordination between care and services is needed. Funding is

themain challenge.

AD advocacy organizations in Greece have also geared their activ-

ities toward caregivers, providing training programs, legal and finan-

cial advice, counseling, in-home care activities, and a dementia help-

line. Furthermore, in Greece, initiatives have been performed to pro-

mote “Dementia Friendly Communities” (https://www.actondementia.

eu). During the pandemic, the Athens Alzheimer’s Association fielded

thousands of phone calls, online consultations, and interventions for

people with dementia.

Dementia-related design of the built environment commanded

attention in last year’s World Alzheimer Report (https://www.alzint.

org/resource/world-alzheimer-report-2020/).70 The 2020 Report

reviews dementia-related design looking to take research into policy

and practice and includes case studies from around the world, and

makes several key recommendations, including placing dementia-

related design into national dementia plans, recognizing dementia

as a disability and the impact that this can have on design and

planning, and better educating dementia associations about design

and its relevance. Design deserves special attention now, because

pandemic-related lockdowns have relegated some dementia care back

to institutionalized environments.

As cognition declines, risk of driving accidents increases. Yet, 50%

of people continue to drive for at least 3 years after diagnosis. Exper-

iments with a driving simulator (www.nrso.ntua.gr/driverbrain)71 in

Greece found that among older people who still had a driver’s license

and who drove regularly, those with MCI or AD slowed their driving

and left a larger space between themselves and the car ahead. Despite

these compensations, these drivers still had slower reaction times and

increased accident probability. Nevertheless, self-awareness of driving

ability was found to be compromised even in patients withMCI.72 Dis-

traction is also a factor, with accident probability increasing sharply for

people with MCI when a mobile phone is in the simulation.73 In addi-

tion, a greater negative impact of depressive symptoms in driving was

found in drivers withMCI than in cognitively healthy older drivers.74

With a growing older adult population, Egypt began to develop geri-

atric medicine servicesmore than 40 years ago,75 including a new geri-

atric hospital that opened in 2018, and a new cognitive training lab

at Ain Shams University Specialized Hospital, which aims to provide

cognitive training interventions.76 The cognitive training lab protocols

were designed in conjunctionwith aGreek consortium, but adapted for

the Arabic population. So far, Arabic versions of standardized cogni-

tive training tools have been developed and validated, and >20 Egyp-

tian professionals have been educated to set up cognitive training ser-

vices with successful completion of the first feasibility study of cogni-

tive training exercises for Egyptian adults in 2020.77

8 CONCLUSION

Research on the biology, epidemiology, diagnosis, treatment, and care

for peoplewithADand other dementias in theMediterranean region is

growing. The region serves as a nexus of collaboration,with established

centers in the Mediterranean working with AD leaders elsewhere in

the world and fostering the nascent programs in the region. These col-

laborations will be essential for understanding the complex etiology of

AD in the region, for meeting the increased need for dementia care

there, and for tailoring interventions to the region’s diverse and cul-

turally rich populations within the Mediterranean. Insights about AD

made in this unique placemaywell translate worldwide.
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network, but not the visual sensory network, is affected in amnestic

mild cognitive impairment: a study of brain oscillatory responses.Brain
Res. 2014;1585:141-149. https://doi.org/10.1016/j.brainres.2014.08.
038

42. Leontjevas R, Knippenberg IAH, Smalbrugge M, et al. Challenging

behavior of nursing home residents during COVID-19measures in the

Netherlands. Aging Ment Health. 2021;25:1314-1319. https://doi.org/
10.1080/13607863.2020.1857695

43. Lichtwarck B, Selbaek G, Kirkevold Ø, et al. Targeted Interdisciplinary

Model for Evaluation and Treatment of Neuropsychiatric Symptoms:

a Cluster Randomized Controlled Trial. Am J Geriatr Psychiatry Off J
Am Assoc Geriatr Psychiatry. 2018;26:25-38. https://doi.org/10.1016/
j.jagp.2017.05.015

44. Lichtwarck B, Myhre J, Selbaek G, et al. TIME to reduce agitation in

persons with dementia in nursing homes. A process evaluation of a

complex intervention. BMC Health Serv Res. 2019;19:349. https://doi.
org/10.1186/s12913-019-4168-0

45. Birkenhäger-Gillesse EG, Kollen BJ, AchterbergWP, Boersma F, Jong-

man L, Zuidema SU. Effects of Psychosocial Interventions for Behav-

ioral and Psychological Symptoms in Dementia on the Prescription

of Psychotropic Drugs: a Systematic Review and Meta-Analyses. J
Am Med Dir Assoc. 2018;19:276.e1-276.e9. https://doi.org/10.1016/j.
jamda.2017.12.100

46. Chatzikyprianou A, Constantinidou F. The Impact of Hearing Loss on

Cognitive Performance in Adulthood: findings From the NEUROAGE

Project. Arch Phys Med Rehabil. 2018;99:e37. https://doi.org/10.1016/
j.apmr.2018.07.129

47. Leroi I, Simkin Z, Hooper E, et al. Impact of an intervention to support

hearing and vision in dementia: the SENSE-Cog Field Trial. Int J Geriatr
Psychiatry. 2020;35:348-357. https://doi.org/10.1002/gps.5231

48. Scarmeas N, Anastasiou CA, Yannakoulia M. Nutrition and prevention

of cognitive impairment. Lancet Neurol. 2018;17:1006-1015. https://
doi.org/10.1016/S1474-4422(18)30338-7

49. Valls-Pedret C, Sala-Vila A, Serra-Mir M, et al. Mediterranean Diet

and Age-Related Cognitive Decline: a Randomized Clinical Trial.

JAMA Intern Med. 2015;175:1094-1103. https://doi.org/10.1001/

jamainternmed.2015.1668

50. Anastasiou CA, Yannakoulia M, Kosmidis MH, et al. Mediterranean

diet and cognitive health: initial results from the Hellenic Longitudi-

nal Investigation of Ageing and Diet. PloS One. 2017;12:e0182048.
https://doi.org/10.1371/journal.pone.0182048

51. Osorio RS, Gumb T, Pirraglia E, et al. Sleep-disordered breathing

advances cognitive decline in the elderly. Neurology. 2015;84:1964-
1971. https://doi.org/10.1212/WNL.0000000000001566

52. La AL,Walsh CM,Neylan TC, et al. Long-Term TrazodoneUse and Cog-

nition: a Potential Therapeutic Role for Slow-Wave Sleep Enhancers.

J Alzheimers Dis JAD. 2019;67:911-921. https://doi.org/10.3233/JAD-
181145

53. Livingston G, Huntley J, Sommerlad A, et al. Dementia preven-

tion, intervention, and care: 2020 report of the Lancet Commission.

Lancet Lond Engl. 2020;396:413-446. https://doi.org/10.1016/S0140-
6736(20)30367-6

54. Kouloutbani K, Venetsanou F, Markati A, Karteroliotis KE, Politis

A. The effectiveness of physical exercise interventions in the man-

agement of neuropsychiatric symptoms in dementia patients: a sys-

tematic review. Int Psychogeriatr. 2021:1-14. https://doi.org/10.1017/
S1041610221000193

55. PahorM, Guralnik JM, AmbrosiusWT, et al. Effect of structured phys-

ical activity on prevention of major mobility disability in older adults:

the LIFE study randomized clinical trial. JAMA. 2014;311:2387-2396.
https://doi.org/10.1001/jama.2014.5616

56. Stathi A, Withall J, Greaves CJ, et al. A community-based physical

activity intervention to prevent mobility-related disability for retired

older people (REtirement in ACTion (REACT)): study protocol for a

randomised controlled trial. Trials. 2018;19:228. https://doi.org/10.
1186/s13063-018-2603-x

57. Stathi A, Withall J, Greaves C, et al. A randomised controlled trial and

economic evaluation of a community-based physical activity interven-

tion to prevent mobility-related disability in older adults: the REACT

[REtirement in ACTion] study. Public Health Res. n.d.
58. Bamidis PD, Fissler P, Papageorgiou SG, et al. Gains in cognition

through combined cognitive and physical training: the role of training

dosage and severity of neurocognitive disorder. Front Aging Neurosci.
2015;7:152. https://doi.org/10.3389/fnagi.2015.00152

59. Tsolaki M, Kounti F, Agogiatou C, et al. Effectiveness of nonpharma-

cological approaches in patients with mild cognitive impairment. Neu-
rodegener Dis. 2011;8:138-145. https://doi.org/10.1159/000320575

60. Poptsi E, Tsatali M, Agogiatou C, et al. Longitudinal Cognitive

and Physical Training Effectiveness in MCI, Based on the Expe-

rience of the Alzheimer’s Hellas Day Care Centre. J Geriatr

https://doi.org/10.1016/S0140-6736(20)30689-9
https://doi.org/10.1016/S0140-6736(20)30689-9
https://doi.org/10.1016/S1474-4422(18)30285-0
https://doi.org/10.1016/S1474-4422(21)00129-0
https://doi.org/10.1016/S1474-4422(21)00129-0
https://doi.org/10.1073/pnas.1317918110
https://doi.org/10.1073/pnas.1317918110
https://doi.org/10.1038/s41591-018-0304-3
https://doi.org/10.1038/s41591-018-0304-3
https://doi.org/10.1002/alz.12350
https://doi.org/10.1002/alz.12350
https://doi.org/10.1016/j.trci.2016.02.003
https://doi.org/10.1016/j.trci.2016.02.003
https://doi.org/10.1002/alz.12131
https://doi.org/10.1016/S1474-4422(19)30283-2
https://doi.org/10.1016/S1474-4422(19)30283-2
https://doi.org/10.1016/j.neurobiolaging.2014.09.011
https://doi.org/10.1016/j.neurobiolaging.2014.09.011
https://doi.org/10.1016/j.cmpb.2021.106116
https://doi.org/10.1016/j.brainres.2014.08.038
https://doi.org/10.1016/j.brainres.2014.08.038
https://doi.org/10.1080/13607863.2020.1857695
https://doi.org/10.1080/13607863.2020.1857695
https://doi.org/10.1016/j.jagp.2017.05.015
https://doi.org/10.1016/j.jagp.2017.05.015
https://doi.org/10.1186/s12913-019-4168-0
https://doi.org/10.1186/s12913-019-4168-0
https://doi.org/10.1016/j.jamda.2017.12.100
https://doi.org/10.1016/j.jamda.2017.12.100
https://doi.org/10.1016/j.apmr.2018.07.129
https://doi.org/10.1016/j.apmr.2018.07.129
https://doi.org/10.1002/gps.5231
https://doi.org/10.1016/S1474-4422(18)30338-7
https://doi.org/10.1016/S1474-4422(18)30338-7
https://doi.org/10.1001/jamainternmed.2015.1668
https://doi.org/10.1001/jamainternmed.2015.1668
https://doi.org/10.1371/journal.pone.0182048
https://doi.org/10.1212/WNL.0000000000001566
https://doi.org/10.3233/JAD-181145
https://doi.org/10.3233/JAD-181145
https://doi.org/10.1016/S0140-6736(20)30367-6
https://doi.org/10.1016/S0140-6736(20)30367-6
https://doi.org/10.1017/S1041610221000193
https://doi.org/10.1017/S1041610221000193
https://doi.org/10.1001/jama.2014.5616
https://doi.org/10.1186/s13063-018-2603-x
https://doi.org/10.1186/s13063-018-2603-x
https://doi.org/10.3389/fnagi.2015.00152
https://doi.org/10.1159/000320575


12 SEXTON ET AL.

Psychiatry Neurol. 2021:8919887211016057. https://doi.org/10.

1177/08919887211016057

61. Zygouris S, Giakoumis D, Votis K, et al. Can a virtual reality cogni-

tive training application fulfill a dual role? Using the virtual supermar-

ket cognitive training application as a screening tool for mild cognitive

impairment. J AlzheimersDis JAD. 2015;44:1333-1347. https://doi.org/
10.3233/JAD-141260

62. Zygouris S, Ntovas K, Giakoumis D, et al. A Preliminary Study on the

Feasibility of Using a Virtual Reality Cognitive Training Application

for Remote Detection of Mild Cognitive Impairment. J Alzheimers Dis.
2017;56:619-627. https://doi.org/10.3233/JAD-160518

63. Zygouris S, Iliadou P, Lazarou E, et al. Detection of Mild Cognitive

Impairment in an At-Risk Group of Older Adults: can a Novel Self-

Administered Serious Game-Based Screening Test Improve Diagnos-

tic Accuracy? J Alzheimers Dis. 2020;78:405-412. https://doi.org/10.
3233/JAD-200880

64. Iliadou P, Paliokas I, Zygouris S, et al. A Comparison of Traditional

and Serious Game-Based Digital Markers of Cognition in Older Adults

withMildCognitive Impairment andHealthyControls. J AlzheimersDis.
2021;79:1747-1759. https://doi.org/10.3233/JAD-201300

65. Eraslan Boz H, Limoncu H, Zygouris S, Tsolaki M, et al. A new tool to

assess amnestic mild cognitive impairment in Turkish older adults: vir-

tual supermarket (VSM). Aging Neuropsychol Cogn. 2020;27:639-653.
https://doi.org/10.1080/13825585.2019.1663146

66. LimoncuH,BozHE, Zygouris S, et al. AVirtual Reality-Based Screening

Test for Cognitive Impairment in Small Vessel Disease. J Alzheimers Dis
Rep. 2021;5:161-169. https://doi.org/10.3233/ADR-200257

67. Zygouris S, GkiokaM,MoraitouD, et al. Views of nursing staff on com-

puterized dementia screening. Z Für Gerontol Geriatr. 2019;52:258-
263. https://doi.org/10.1007/s00391-019-01633-0

68. Zygouris S, Gkioka M, Moraitou D, et al. Assessing the Attitudes of

GreekNurses TowardComputerizedDementia Screening. J Alzheimers
Dis. 2020;78:1575-1583. https://doi.org/10.3233/JAD-200666

69. Poptsi E, Moraitou D, Tsardoulias E, Symeonidisd AL, Tsolaki M. Is

the Discrimination of Subjective Cognitive Decline from Cognitively

Healthy Adulthood and Mild Cognitive Impairment Possible? A Pilot

Study Utilizing the R4Alz Battery. J Alzheimers Dis JAD. 2020;77:715-
732. https://doi.org/10.3233/JAD-200562

70. International AD, Zeisel J, Bennett K, Fleming R, World Alzheimer

Report 2020: design, dignity, dementia: dementia-related design and

the built environment 2020.

71. cmarinos. Driverbrain. NRSO n.d. https://www.nrso.ntua.gr/

driverbrain/ (Accessed June 24, 2021).

72. Fragkiadaki S, Beratis IN, Kontaxopoulou D, et al. Self-awareness of

Driving Ability in the Healthy Elderly and Patients With Mild Cogni-

tive Impairment (MCI). Alzheimer Dis Assoc Disord. 2018;32:107-113.
https://doi.org/10.1097/WAD.0000000000000254

73. Beratis IN, Pavlou D, Papadimitriou E, et al. Mild Cognitive Impair-

ment and driving: does in-vehicle distraction affect driving perfor-

mance?. Accid Anal Prev. 2017;103:148-155. https://doi.org/10.1016/
j.aap.2017.03.014

74. Beratis IN, Andronas N, Kontaxopoulou D, et al. Driving in mild

cognitive impairment: the role of depressive symptoms. Traffic
Inj Prev. 2017;18:470-476. https://doi.org/10.1080/15389588.2016.
1265648

75. Establishing Geriatric Services: the Success Story of Ain Shams Uni-

versity -Egypt. Egypt J Geriatr Gerontol2019;6:8-21. https://doi.org/10.
21608/ejgg.2019.139013

76. Hassanin HI, Tawfik HM, Zygouris S, Tsatali M, Sweed HS, Tsolaki M.

Setting Up a Cognitive Training Service for Egyptian Older Adults.

J Alzheimers Dis JAD. 2021;79:1673-1682. https://doi.org/10.3233/
JAD-201278

77. Tawfik HM, Tsatali M, Hassanin HI. Pilot feasibility study of cognitive

training exercises for Egyptian adults: proof of concept. Int J Geriatr
Psychiatry. https://doi.org/10.1002/gps.5624. n.d.;n/a.

How to cite this article: Sexton C, SolisM, Aharon-Peretz J,

et al. Alzheimer’s disease research progress in the

Mediterranean region: The Alzheimer’s Association

International Conference Satellite Symposium. Alzheimer’s

Dement. 2022;1-12. https://doi.org/10.1002/alz.12588

https://doi.org/10.1177/08919887211016057
https://doi.org/10.1177/08919887211016057
https://doi.org/10.3233/JAD-141260
https://doi.org/10.3233/JAD-141260
https://doi.org/10.3233/JAD-160518
https://doi.org/10.3233/JAD-200880
https://doi.org/10.3233/JAD-200880
https://doi.org/10.3233/JAD-201300
https://doi.org/10.1080/13825585.2019.1663146
https://doi.org/10.3233/ADR-200257
https://doi.org/10.1007/s00391-019-01633-0
https://doi.org/10.3233/JAD-200666
https://doi.org/10.3233/JAD-200562
https://www.nrso.ntua.gr/driverbrain/
https://www.nrso.ntua.gr/driverbrain/
https://doi.org/10.1097/WAD.0000000000000254
https://doi.org/10.1016/j.aap.2017.03.014
https://doi.org/10.1016/j.aap.2017.03.014
https://doi.org/10.1080/15389588.2016.1265648
https://doi.org/10.1080/15389588.2016.1265648
https://doi.org/10.21608/ejgg.2019.139013
https://doi.org/10.21608/ejgg.2019.139013
https://doi.org/10.3233/JAD-201278
https://doi.org/10.3233/JAD-201278
https://doi.org/10.1002/gps.5624
https://doi.org/10.1002/alz.12588

	Alzheimer’s disease research progress in the Mediterranean region: The Alzheimer’s Association International Conference Satellite Symposium
	Abstract
	1 | INTRODUCTION
	2 | EPIDEMIOLOGY
	3 | GENETICS
	3.1 | Regional studies
	3.2 | Sporadic and genetically determined early-onset AD

	4 | BIOMARKERS: PROGRESS AND POTENTIAL
	5 | ADDRESSING CHALLENGING BEHAVIORS IN COGNITIVE IMPAIRMENT AND DEMENTIA
	6 | REDUCING RISK: TAILORING INTERVENTIONS FOR REGIONAL POPULATIONS
	7 | CHALLENGES IN DEMENTIA CARE: REGIONAL POLICIES AND INITIATIVES
	8 | CONCLUSION
	ACKNOWLEDGMENTS
	CONFLICTS OF INTEREST
	ORCID
	REFERENCES


