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Abstract In most, if not all health systems, dementia is underdiagnosed, and when diagnosis occurs, it is

typically at a relatively late stage in the disease process despite mounting evidence showing that a

timely diagnosis would result in numerous benefits for patients, families, and society. Moving toward
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earlier diagnoses in Alzheimer’s disease (AD) requires a conscientious and collective effort to

implement a global strategy addressing the multiple causes hindering patient engagement at different

levels of society. This article describes the design of the Models of Patient Engagement for

Alzheimer’s Disease project, an ongoing EU-funded public-private multinational initiative that

will compare four innovative patient engagement strategies across five European countries regarding

their ability to identify individuals with prodromal AD and mild AD dementia, which are “hidden” in

their communities and traditionally not found in the typical memory clinic setting. The strategies

include an online AD citizen science platform, an open house initiative at the memory clinics, and

patient engagement at primary care and diabetologist clinics.

� 2019 The Authors. Published by Elsevier Inc. on behalf of the Alzheimer’s Association. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/

4.0/).
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1. Introduction

The prevalence of dementia is rapidly increasing in

developed countries because of social and demographic

changes. This trend is expected to worsen in the coming

decades, with the number of cases possibly even tripling

in the next 25 years [1]. The associated economic and

social costs of this progression are posing a threat to

public health. The 2015 World Alzheimer Report

estimates that costs derived from dementia care have

increased from 604 billion in 2010 to 818 billion US$

in 2015 [1,2]. The possibility of an upcoming

dementia pandemic has gained increased recognition over

the years with the World Health Organization and various

national governments, making dementia management and

prevention a global health priority and drawing plans

that increase funding and define strategies to defeat

Alzheimer’s disease (AD) [3–5].

However, a crucial, and often overlooked, facet of this

problem is that a significant proportion of people with

cognitive decline remain undiagnosed or “hidden” in their

communities. Our knowledge of the pathophysiological

process leading to AD dementia has increased significantly

in the last decades. Today, we are aware that the first

pathological changes of AD begin many years before the

onset of the clinical symptoms and that this is probably the

best stage to modify the disease progression [6]. We also

have sufficient evidence that early diagnosis leads to

important benefits. Nevertheless, it is clear that in most, if

not all health systems, dementia is underdiagnosed, and

when diagnosis occurs, it is typically at a relatively late stage

in the disease process [7]. Studies conducted over the last

10 years in high-income countries show that less than

one-half of cases of dementia are routinely recognized and

documented in primary care case note records [8,9]. These

figures are even more disturbing when considering

institutionalized people [10] or inhabitants of developing

countries [11].

The causes of underdiagnosis are complex, involving

various factors operating at different levels of society

including the general public, medical professionals, and

health care administration/organizations. Time constraints,

lack of specific training, and appropriate diagnostic tools,

added to the sense of having little to offer patients due to

the few pharmacological treatments available and poor

knowledge of possible social care interventions, can

discourage general practitioners’ (GPs’) efforts to reach an

early diagnosis [12,13]. Specific concerns regarding the

potential harm of treatments and diagnostic tests, the

logistical and time-consuming burden, or poor prognosis

despite accurate diagnosis and treatment can cause

unfavorable attitudes that delay seeking medical aid in

patients and families alike. Stigma about dementia is also

still common in the general population [14,15]. Finally,

regardless of population or health care provider attitudes,

the organization of health care systems sometimes makes

it difficult for individuals with subtle forms of cognitive

impairment to access specialized diagnostic centers [16].

The low diagnostic rate leads to multiple unfavorable

consequences. An obvious one is that undiagnosed patients

are not offered access to treatments and support services.

A delay in diagnosis denies patients and caregivers the

opportunity to plan and make timely health, financial, and

social decisions during disease stages in which they retain

greater cognitive and functional capacity. Finally, this delay

constitutes a significant obstacle toward advancement in AD

research as most clinical trials seeking to cure or prevent AD

call for participants at early disease stages.

Despite the current controversy regarding the economic

and health benefits of population-based screening for

cognitive decline [17,18], interviews with patients,

families, and society show that a timely diagnosis is

desirable from both personal and social perspectives.

Alzheimer Europe conducted in 2017 a survey involving

1409 carers from 5 different European countries. On

average, 53% of the participating carers felt that the

diagnosis would have been more beneficial earlier [19].

Although the effectiveness of current treatment strategies

is limited, there is increasing evidence that early diagnosis

and intervention leads to significant economic and social
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benefits. Several health-economic studies carried out in

different countries showed that identifying AD individuals

at an early stage (prodromal AD and mild AD dementia)

results in cost savings and health benefits compared with

no treatment or treatment in the absence of early assessment

[20,21]. Furthermore, the disappointing results of clinical

trials carried out in individuals with dementia have given

rise to the idea that interventions have occurred too late in

the disease process and that earlier action will bring higher

chances of success [22], reinforcing the crucial role of earlier

diagnosis from a perspective of treatment, whether drug or

nonpharmacological, development.

The clear need for a paradigm shift in AD diagnosis,

moving toward earlier diagnoses, requires a conscientious

and collective effort of increasing patient engagement

(PE). This calls for a global strategy addressing the

multiple causes hindering PE at different levels of society.

Awareness of the value of early diagnosis needs to be

raised among the general population, health care providers,

and decision-makers alike. New strategies and models

promoting PE are needed to identify “hidden” cases of

prodromal AD and mild AD dementia in the community.

For example, open house initiatives (OHIs) allow people

from the general population to visit a memory clinic and

undergo a cognitive check-up without a medical referral

[23], and Internet-based tools [24] are also promising and

innovative approaches in addition to the classic scheme

of GP referrals.

Unfortunately, studies regarding the effectiveness and

cost-efficiency of these innovative strategies that could

guide their implementation are scarce. Furthermore,

important differences exist between nations in terms of

socioeconomic situation, organization of health systems,

and ethnic and cultural backgrounds [16]. Even within

countries, significant cultural and linguistic diversity may

also affect how people define, perceive, and respond to

illness [25,26]. These differences can affect key factors

related to PE including but not limited to ease of access to

memory clinics, cultural beliefs about disease and

scientific research, and the rate of Internet use among the

elderly. Identifying the most effective PE strategies

necessitates a careful evaluation of each strategy in each

environment as countries have different health care

systems and social and cultural attitudes.

In the present article, we will describe the rationale and

strategy of Models of Patient Engagement for Alzheimer’s

Disease (MOPEAD), an ongoing EU-funded public-private

multinational initiative aiming to contribute to the paradigm

shift of moving AD diagnosis to the earlier stages of the

disease.

2. The MOPEAD project: Aims and structure

MOPEAD responds to the topic “Evolving models of

patient engagement and access for earlier identification of

Alzheimer’s disease” within the Innovative Medicines

Initiative (IMI-2) research agenda. This project has

received funding from the IMI-2 Joint Undertaking under

the grant agreement number 115985. This Joint Under-

taking receives support from the European Union’s

Horizon 2020 research and innovation program and the

European Federation of Pharmaceutical Industries and

Associations. IMI is a European public-private partnership

that supports health research and innovation, where there is

an unmet medical or social need, with the goals of

accelerating the medicines development process,

generating new scientific insights, and developing

resources for open use by the research community.

MOPEAD is a multinational project carried out by a

multidisciplinary consortium of 14 members, including

academic institutions, pharmaceutical companies, tech-

nology companies, and relevant stakeholders such as

patient associations, working across five work packages

(see Table 1).

MOPEAD’s overall goal is to identify the most effective

PE strategies considering a set of contextual variables

(i.e., nationality, socioeconomic status, gender, ethnicity)

and describe the most effective and cost-efficient screening

methodologies for identification of prodromal AD and

mild AD dementia. To this end, MOPEAD will evaluate

and compare four innovative PE strategies across five

European countries (Germany, Slovenia, Spain, Sweden,

and the Netherlands) regarding their ability to identify

individuals at risk of or with mild AD dementia, which are

“hidden” in their communities and traditionally not found

in the typical memory clinic setting. The PE strategies

include an online AD citizen science platform, an OHI at

the memory clinics, and PE at primary care physician

(PCP) and diabetologist clinics. Through a five-country

and multicenter prescreening approach, MOPEAD will

identify individuals with cognitive impairment and refer

them to a reference memory clinic to undergo a complete

diagnostic evaluation. A specialized team will use a

combination of clinical, biomarker, and health-economic

variables to build models describing the effectiveness and

cost-efficiency for each prescreening strategy, tool, and

country to determine the optimal prescreening procedures

that could be implemented in each country. Finally,

MOPEAD will help bridge the gap between clinicians and

health decision-makers by distributing and advocating these

PE models for broader application and replication with the

goals of raising awareness regarding the benefits of early

detection of cognitive decline for the general population,

health professionals, and health policy makers.

The primary objective is to produce estimates of

positive screening results, by comparing the results of the

prescreening strategies with the posterior complete

diagnostic evaluation, across all participating countries.

Secondary objectives include determining the most

effective screening method within each country and

evaluating the cost-efficiency of each prescreening

approach. The project consists in an initial recruitment
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period, which includes the prescreening and screening (full

diagnostic evaluation) visits, followed by a data analysis

and result dissemination period. MOPEAD is a cross-

sectional observational study by design. Treatment pattern

and initiation or changes are solely at the discretion of the

physician and the patient with no attempt to influence the

prescribing patterns of any individual investigator. Partici-

pation in the study will in no way influence payment or

reimbursement for any treatment received by patients dur-

ing the study. The MOPEAD protocol and participant in-

formation sheets have been approved by the local ethical

review boards of all the recruiting sites.

The MOPEAD project workflow contains four main

components as presented in Fig. 1 and described below.

The prescreening component, a set of four multicenter

prescreening strategies will be implemented in each country

with the goal of identifying people with prodromal AD or

mild AD dementia as well as increasing engagement and

awareness of AD within the community. The people whose

results are positive in the prescreening stage will be referred

for a full diagnostic evaluation at the memory clinic of

reference in their country. The data analysis component

will use a combination of clinical and health-economic

metrics for economic modeling and cost-effectiveness

analyses to determine the most effective screening

procedures recommended to be implemented in each coun-

try. Finally, the project results and policy recommendations

to encourage deployment of early diagnosis strategies and

facilities will be disseminated by another specialized team.

3. MOPEAD clinical core

The core of MOPEAD’s clinical activities is organized

in a “funnel” structure (see Fig. 2). Four different PE

models will be set up in each of the five participating

countries. Each model is a prescreening strategy that takes

place in a different setting and applies different tools

adapted to the “real-world” circumstances of each setting.

For example, short cognitive tests and easily calculated

dementia risk scores will be used in the GP setting where

time is a crucial limiting factor, whereas online versions

of traditional neuropsychology tests are used in the

Internet-based prescreening strategy. In addition, the

prescreening models will include a set of common

elements to facilitate their comparison.

The prescreening models implemented in MOPEAD

will combine traditional tools and innovative paradigms

for the detection of individuals with cognitive impairment.

One innovative strategy is the use of dementia risk scores.

Several longitudinal observational studies have found

strong associations between some modifiable risk factors

(hypertension, diabetes, smoking, hypercholesterolemia,

atrial fibrillation, low education, depression) and the risk

of developing AD dementia [27]. These findings are useful

to identify individuals at high risk of developing dementia

based on the accumulation of known risk factors and have

led to the development of dementia risk scores [28]. The

innovative approach in MOPEAD is to use these risk scores

to identify individuals with cognitive impairment due to

AD in a cross-sectional manner, instead of using them as

longitudinal predictors of dementia. MOPEAD will also

incorporate the subjective cognitive decline (SCD) [29]

paradigm, which has been proposed as a marker of

neurodegenerative pathology in people in whom a formal

neuropsychological examination is not able to detect

cognitive impairment. Its validity is supported by growing

evidence that a diagnosis of SCD is associated with the

presence of AD biomarkers as well as increased risk of

developing mild cognitive impairment (MCI) and dementia

[29,30].

If willing, individuals classified as positive in the

prescreening stage will be referred to their memory clinic

Table-1

MOPEAD consortium members

Partner Country Type of institution Leader Activities

Fundaci�o ACE Spain Academic and clinical center Merc�e Boada Management, clinical core,

analysis, and dissemination

Eli Lilly and Company Ltd UK Pharmaceutical company Laura Campo Management, clinical core,

analysis, and dissemination

ASDM Consulting Belgium SME Annette Dumas Dissemination

Astra Zeneca USA Pharmaceutical company Craig Shering Clinical core

European Institute of Women’s Health Ireland NGO Peggy Maguire Dissemination

GMV Soluciones Globales Internet S.A.U. Spain IT company Adri�an Rodrigo Clinical core and analysis

Karolinska Institutet Sweden Academic and clinical center Bengt Winblad Clinical core and analysis

Modus Research and Innovation Ltd UK Not-for-profit SME research

organization

Neil Stewart Management

Spomincica Slovenia Patient association David Krivec Dissemination

University of Cologne Medical Center Germany Academic and clinical center Frank Jessen Clinical core

University Medical Centre Ljubljana Slovenia Academic and clinical center Milica Kramberger Clinical core

Vall d’Hebron Research Institute Spain Academic and clinical center Rafael Sim�o Clinical core (Run 4)

VU Medical Center The Netherlands Academic and clinical center Pieter Jelle Visser Clinical core

Alzheimer Europe Luxembourg Patient organization Jean Georges Management and dissemination

Abbreviations: MOPEAD, Models of Patient Engagement for Alzheimer’s Disease; SME, small and medium enterprise.
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of reference to undergo a full standardized diagnostic

evaluation screening for cognitive impairment. The

project objective is to prescreen at least 100 individuals

per PE strategy in each country, adding up to a total of

2000 screened participants (400 per country and 500 per

engagement strategy). Thirty-three individuals from each

PE strategy will be referred to the standardized diagnostic

evaluation (132 per country and 165 per engagement

strategy). Because the number of full diagnostic

assessments in each country is fixed, the final number of

Fig. 1. MOPEAD chronogram and activities. Abbreviations: MOPEAD, Models of Patient Engagement for Alzheimer’s Disease; WP, work package.

Fig. 2. MOPEAD’s clinical activities: Four prescreening strategies (i.e. RUNS) and the standardized diagnostic evaluation. Abbreviation:MOPEAD,Models of

Patient Engagement for Alzheimer’s Disease.
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individuals that undergo prescreening could increase over

100 and vary between the PE strategies to reach the pre-

specified referral number.

3.1. Online patient engagement: AD citizen science online

platform

MOPEAD will use the citizen science approach, a new

concept rapidly gaining relevance whereby the general

public takes part in a collaborative project and agrees to

have their data collected, analyzed, and used in scientific

research [31]. The AD citizen science prescreening model

will implement a low-cost patient recruitment tool using

Web-based technologies for citizens who request cognitive

assessment. In return for their collaboration, they will be

offered reliable information, and the possibility to receive

further health assessment.

This strategy begins with online marketing techniques.

People surfing the Internet will be directed to the AD citizen

science landing pages by means of various online marketing

techniques. For example, typing in a particular search word

or set of words (through the “AdWords” tool offered by

Google) results in an advertisement appearing that redirects

the user to a “landing page” where he/she finds information

related to his/her search. At this point, the citizen also

receives information about the MOPEAD study and is

invited to undergo an online cognitive evaluation.

Depending on the result of the tests (prescreening), the

user is invited to a MOPEAD memory clinic to undergo a

full diagnostic evaluation. Generating trust in the user will

be a crucial factor for the success of the AD citizen science

run, and therefore, the online marketing campaign will be

adapted to each language and country and the “landing

pages” will be housed under the Web pages of the medical

centers participating in MOPEAD. Various quality control

metrics will be continuously monitored to implement

potential improvements such as changes to the words used

in AdWords, changes to the design or content of the landing

pages, and reinforcing the campaign for specific countries.

The Paired Associates Learning and Spatial Working

Memory tests from the CANTAB platform developed

by Cambridge Cognition Ltd. were selected as the

online cognitive tests because they are short, language-

independent, visual tasks with available data showing good

sensitivity for detecting AD and high correlation with

neuroimaging and cerebrospinal fluid AD biomarkers. The

criteria for referral to the diagnostic evaluation at the

memory clinic are scoring below the prefixed cutoff

(adjusted by age and education) on the online cognitive tests,

being between 65 and 85 years of age, and absence of

previous diagnosis of cognitive impairment.

3.2. Memory clinic patient engagement: Open house

initiative

Patients with subtle forms of cognitive impairment often

have problems accessing specialized diagnostic centers

because a prior GP referral is most often needed. To

overcome this obstacle, MOPEAD will implement an

OHI in each of the five participating countries by which

individuals between 65 and 85 years of age from the

general public who may be worried about their memory

and do not have a previous diagnosis of cognitive

impairment are invited to attend a memory clinic for free

cognitive screening. The usefulness of this approach is

supported by the previous experience of Fundaci�o ACE,

which has evaluated more than 2300 people as part of

the OHI since it started in 2008, resulting in the diagnosis

of 87, 736, and 1660 individuals with AD dementia, MCI,

and SCD, respectively [23].

The OHI will be advertised according to a marketing

campaign specifically designed to ensure homogeneity

across the five participating countries to facilitate ex-post

comparisons of cost-efficiency and economic modeling.

Any individual from the community that meets the

inclusion and exclusion criteria will be able to sign up,

through a phone call, mail, or in person, for a free cognitive

screening without the need of a GP referral. The

prescreening protocol is based on well-validated

instruments that are easy to administer and collect

cognitive, demographic, and medical data in less than

45 minutes. The picture version of the Free and Cued

Selective Reminding Test [32] was selected for memory

screening as suggested by the International Working Group

because of its high sensitivity for AD detection [33].

General cognition will be evaluated with the Mini-Mental

State Examination (MMSE). Data on demographics, social

and medical history, level of education, and current

medications will be collected through a self-administered

questionnaire. The Hospital Anxiety and Depression Scale

[34] will provide validated measures of anxiety and

depression. Finally, an assessment of SCD consisting of

three qualitative questions will be included as previous

studies have shown this approach is useful for predicting

further progression to MCI and dementia [29,30]. The

criteria for referral to the diagnostic evaluation at their

memory clinic of reference are a MMSE score between

20 and 27, significant memory impairment according to

the Free and Cued Selective Reminding Test total score,

or subtle memory impairment according to the Free and

Cued Selective Reminding Test total score plus 3 positive

answers to the SCD questions.

3.3. Primary care–based patient engagement: Primary

care physician clinics

Recent studies highlight the potential impact that primary

prevention strategies involving modification of lifestyle and

cardiovascular risk factors could have on the incidence and

future prevalence of dementia. The primary care setting

has a central role in such activities, as it focuses on large

populations, where even small intervention effects may

have a significant impact on disease and on people “at
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high risk” due to the burden of multiple cardiovascular risk

factors and disorders (hypertension, obesity, hyperlipidemia,

diabetes, ischemic cardio-cerebrovascular disease, etc.)

[35]. Furthermore, the vast majority of elderly subjects in

many countries frequently visit the PCP, and the PCP is often

the first to whom cognitive complaints are reported. Howev-

er, dementia and cognitive impairment are frequently under-

diagnosed in primary care settings in most health systems

[7]. This low rate of dementia diagnosis depends on multiple

factors, some of them related to PCPs, such as beliefs and

attitude toward early diagnosis benefits (as current drug

treatments have mild beneficial effects [36]) or inadequate

training programs in cognitive disorders [12,13]. Other

structural problems of the health system such as time

constraints for the necessary workup or the absence of

adequate postdiagnostic support services may discourage

the PCP from making an early diagnosis [37].

Here, the prescreening protocol was designed to improve

early detection of cognitive decline in the primary care

setting. It will include three different easily administered

tools: the MMSE; a new version of the Cardiovascular

Risk Factors, Aging, and Incidence of Dementia (CAIDE)

dementia risk score; and the three-question SCD assessment.

The CAIDE dementia risk score predicts the risk of

developing late-life dementia based on the presence of

multiple readily available clinical and social variables. It is

based on a longitudinal observational study carried out in

Finland and has been validated on an external multi-ethnic

cohort in the United States [38]. MOPEAD will use a new

version recently developed by researchers of the Karolinska

Institute based on data from the same Finnish cohort. This

new age-adjusted version of CAIDE is intended to be used

in elderly individuals (instead of middle-aged individuals)

and has demonstrated to predict dementia in the short term

(unpublished data). The SCD assessment has also shown

utility for identifying people with increased risk of

developing cognitive impairment or dementia. In the

AGECODE study carried out in Germany, cognitively

healthy elderly adults who answered positively to the 3

SCD questions presented a 3-year hazard ratio of 3.5 for

developing dementia [30].

The criteria for referral to the diagnostic evaluation at

their memory clinic of reference are one of the following:

anMMSE score between 20 and 27, a new CAIDE risk score

suggesting high risk of dementia, or a new CAIDE risk score

suggesting medium risk of dementia plus 3 positive answers

to the SCD questions.

3.4. Tertiary care–based patient engagement:

Diabetologist setting

Patients with type 2 diabetes (T2D) have an increased

risk of cognitive impairment and double the risk of

dementia (vascular and AD) compared with people

without diabetes [39,40]. In fact, T2D and AD share

common pathogenic mechanisms [41] and diabetes may

accelerate AD development [42]. Furthermore, insulin

resistance precedes T2D and independently increases

the risk for AD [43]. Although the pathophysiological

links between the 2 diseases are not completely known,

several hypotheses have emerged. One theory focuses

on microvascular abnormalities accompanying neuro-

degeneration, which have been described in both

diseases leading to the proposal of microvascular damage

as a risk marker for development of AD in patients with

T2D [44]. This line of research has led to the creation of

a diabetes-specific dementia risk score (DSDRS), which

uses several clinical and demographic variables (age,

gender, education, history of diabetic foot syndrome,

acute metabolic events, depression, microvascular

disease, cardiovascular disease, and cerebrovascular

disease) to produce a 10-year dementia risk score. The

authors reported 10-year dementia risks ranging from

5% for the patient with the lowest score, up to 73% for

the highest score [45]. In this context, it is reasonable

to hypothesize that the diabetologist office could be an

appropriate setting to identify individuals with hidden

cognitive impairment.

The protocol includes the MMSE, the three-question

SCD assessment, the DSDRS, and data on microalbuminu-

ria, retinopathy, and glycemia from the last 2 years

extracted from the medical records, as well as a

hypoglycemia questionnaire specifically developed for

MOPEAD. The criteria for referral to the diagnostic

evaluation at their memory clinic of reference are an

MMSE score between 20 and 27, a DSDRS score

indicating high risk of dementia, or a DSDRS indicating

medium risk of dementia plus 3 positive answers to the

SCD questions.

3.5. Complete diagnostic evaluation in the memory clinic

Individuals meeting the specified criteria of each PE

model identified in the prescreening stage will be referred,

if willing, to a reference memory clinic to undergo a

complete diagnostic evaluation using a common protocol,

which is described below (see Fig. 3). This evaluation has

two main objectives. The first is to reach a diagnosis for

the people who test positive in the prescreening runs, and

the second is to provide clinical and biomarker variables

that will be used to validate the four different prescreening

models, i.e., to determine the rate of true/false positives.

The critical features of this evaluation are that it

achieves a standard-of-care clinical diagnosis according to

international criteria and that it consists of a common

homogeneous protocol across all sites and countries to

ensure the resulting data are comparable.

The protocol will include (1) a physical and neurological

examination with the following variables: height,

weight, BMI, blood pressure, presence of motor disorders,

oculomotor disturbances, and other neurological signs;

(2) a neuropsychological assessment including the MMSE
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and the Repeatable Battery for the Assessment of

Neuropsychological Status test battery that includes

measures of immediate and delayed memory, visuospatial/

constructional ability, attention, and language [46];

(3) assessment of functional status by means of the Clinical

Dementia Rating Scale–sum of boxes score, which includes

performance in six domains: memory, orientation, judgment

and problem solving, community affairs, home and hobbies,

and personal care [47]; (4) assessment of resource utilization

by selected items of the Resource Utilization in Dementia

questionnaire (RUD v 4.0) [48]; (5) affective symptom

evaluation with the Hospital Anxiety and Depression Scale

[34]; (6) standard blood workup including blood count,

ionogram (Na1,K1,Cl2, Ca11), hepatic function

(alanine aminotonsferase, aspartate aminotransferase,

gamma-glutamyl transpeptidase, bilirubin), glucose and

glycated hemoglobin, renal function (creatinine, Modifica-

tion of Diet in Renal Disease Equation), lipidic profile

(total cholesterol, low-density lipoprotein, high-density

lipoprotein), thyroid function (thyroid stimulating hormone,

T4), coagulation (activated partial thromboplastin time,

prothrombin time, international normalized ratio), and

B12; (7) optional blood sample for the apolipoprotein E

(APOE) genotype; (8) optional cerebral spinal fluid analysis

centralized at the Clinical Neurochemistry Laboratory at

Sahlgrenska University Hospital in Gothenburg (Sweden)

including measurement of Ab42, Ab40, total tau, and

phospho-tau levels; and (9) neuroimaging evaluation

including 3DT1W, 3D-FLAIR, 2DT2, and 3D SWI

MRI sequences. Additional advanced sequences such as

resting-state functional magnetic resonance imaging,

arterial spin labeling, and diffusion tensor imaging will be

acquired at some clinical sites as a substudy.

When any form of cognitive impairment is diagnosed, the

professionals at the memory clinic take over patient care and

future treatment comprising state-of-the-art treatment plans,

which may include assessment of eligibility for clinical

trials. Participants whose results are negative will be offered

lifestyle recommendations for cognitive well-being and

clinical follow-up.

4. Data collection, management, and analysis

To achieve MOPEAD’s goals, it is necessary to collect,

store, and analyze information from individuals taking part

in the study. The data analysis team is responsible for

defining the data digitalization process from their source

of input and has constructed a platform to collect, perform

quality control, standardize, and encrypt the collected data

for its subsequent exploration. This team will undertake

analyses to determine the most effective PE strategy for

identifying undiagnosed cases of AD (see Table 2).

These strategies are adapted to each specific country and

context, and therefore, subanalyses for each country

will be done in addition to the global sample analysis.

Cost-effectiveness of the four models will be compared in

terms of the number of patients recruited per month,

economic cost of identifying an individual with AD

dementia/MCI, and economic cost of identifying a subject

with cerebrospinal fluid biomarkers compatible with AD

Fig. 3. Complete diagnostic evaluation protocol. CSF biomarker and genetic evaluation are optional. Abbreviations: AD, Alzheimer’s disease;

APOE, apolipoprotein E; CDR-SB, Clinical Dementia Rating Scale–sum of boxes; CSF, cerebrospinal fluid; DSDRS, diabetes-specific dementia risk score;

FCSRT, Free and Cued Selective Reminding Test; HADS, Hospital Anxiety and Depression Scale; MCI, mild cognitive impairment; MOPEAD, Models of

Patient Engagement for Alzheimer’s Disease; MRI, magnetic resonance imaging; RBANS, Repeatable Battery for the Assessment of Neuropsychological

Status; SCD, subjective cognitive decline.
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regardless of their clinical phenotype, among other variables

of interest. Resource use and cost data will be collected at

both a subject and PE model level, and these unit costs

will be used to estimate and compare the costs of each PE

model. Finally, the data analysis component includes

economic modeling activities aimed at calculating the

health-economic impact of early AD diagnosis across and

within each participating nation.

5. Dissemination program

MOPEAD’s innovative approach requires a concise and

proactive communication and dissemination strategy (see

Fig. 4). This strategy is three-fold: The project will be

presented and promoted among the general public. The

overarching awareness-raising messages are that the

diagnosis of AD is still occurring too late in clinical practice

and that a cultural and paradigm shift toward making a

timely diagnosis of AD at the initial symptomatic stages of

the illness can provide patients with optimal opportunity

for intervention, including involvement in clinical trials.

The communication strategy also provides guidance and

tools to the consortium members in charge of patient

recruitment in the regional sites to help them reach the

“hidden” and consequently undiagnosed cases of AD in

the population. Finally, the project findings will generate

easy-to-understand communication messages and policy

recommendations that will drive behavior change in the

population and pave the way for policy action that will foster

interventions needed to better diagnose AD and stimulate

faster recruitment of patients into research studies and

clinical trials.

A series of communication tools (static and animated

infographics) have been produced under the motto “Mind

your memory, mind yourself.” These tools aim to raise

awareness about AD and its risk factors, the value of a timely

diagnosis, and the differences of normal aging and dementia

and to engage the public to take part in the project. They

include “Calls to Action” for people to take care of their

brain and their health. All this material has been translated

in the language of the countries where the recruitment is

taking place (Catalan, Dutch, German, Spanish, Slovene,

Swedish). Besides raising awareness about AD, their aim

is to prepare the ground for acceptance from the general

population, health care professionals and providers,

academics, interested stakeholders, and policy makers that

innovative approaches are needed to design and implement

the best early AD detection and prevention strategies.

The infographics and leaflet are available on the project

website (https://www.mopead.eu/). The website also

hosts all other communication activities carried out

during the project: newsletters, articles published by the

partners in selected professional and lay media, and

press releases. Social media is extensively used to

Table 2

Overview of data collected and outcome measures in MOPEAD

Prescreening runs Data collected in prescreening

Data collected in complete

diagnostic evaluation Metrics evaluating run efficacy

1. AD citizen science online platform - Run implementation costs

- Demographic data

- CANTAB test scores

- Online SCD questions

- Demographic data

- Anamnesis data

- Physical examination data

- CDR-SB score

- RBANS score

- RUD-Lite selected Items

- General laboratory measures

- APOE genotype

- CSF measures

- MRI measures

- Number of prescreened

participants by time

- Cost of implementation

- % of patients with AD

- % of patients with MCI

- % of patients with amnestic MCI

- % patients with SCD

- % of APOE E41 participants

- Degree of brain atrophy by MRI

- Degree of cerebrovascular

disease by MRI

- % of patients with CSFAD profile

- Cost of a diagnosis of AD

dementia

- Cost of a diagnosis of MCI

- Cost of finding an individual with

AD profile in CSF

2. Open house initiative - Run implementation costs

- Demographic data

- Medical history data

- MMSE

- FCSRT

- SCD questions

- HADS

3. Primary care–based patient

engagement

- Run implementation costs

- Demographic data

- Medical history data

- MMSE

- CAIDE dementia risk score

(adapted version)

4. Tertiary care–based patient

engagement (diabetologist setting)

- Run implementation costs

- Demographic data

- Medical history data

- Hypoglycemia questionnaire

- MMSE

- DSDRS

Abbreviations: AD, Alzheimer’s disease; APOE, apolipoprotein E; CDR-SB, Clinical Dementia Rating Scale–sum of boxes; CSF, cerebrospinal fluid;

DSDRS, diabetes-specific dementia risk score; FCSRT, Free and Cued Selective Reminding Test; HADS, Hospital Anxiety and Depression Scale;

MCI, mild cognitive impairment; MOPEAD, Models of Patient Engagement for Alzheimer’s Disease; MRI, magnetic resonance imaging; RBANS, Repeatable

Battery for the Assessment of Neuropsychological Status; SCD, subjective cognitive decline.
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promote the project: Twitter (@MopeadEU), Facebook,

LinkedIn (https://www.linkedin.com/groups/13555791),

and YouTube. All partners are also invited to use their own

social media streams to spread the project and prepare the

ground for future action more widely.

Other outreach activities are planned by the project

partners who present the project at international and national

events and conferences, in-house publications, or other

public engagements. The project will conclude with the

presentation of its results, policy recommendations, and

calls for actions at a conference that will be organized at

the European level with participation of European and

national stakeholders.

6. Conclusion

The widespread underdiagnosis and delay in diagnosis

of cognitive impairment and AD present in most, if not

all, of the world’s health care systems is a crucial yet often

overlooked factor that seriously impacts the lives of people

with AD and their families. From a scientific perspective,

this underdiagnosis delays recruitment to observational

studies and clinical trials and thus hinders our under-

standing of AD pathophysiology and the development of

disease-modifying treatments. MOPEAD was created to

overcome this phenomenon by implementing and evalu-

ating a set of four innovative PE strategies designed to

attract groups of the population, which traditionally are

not found in the memory clinic setting. The project

reinforces the role of PCPs and other health professionals

in the diagnosis of AD and also raises global awareness

about the benefits of a timely diagnosis. Besides

identifying the most effective strategies for detecting cases

of prodromal and mild AD dementia “hidden” in the

community, MOPEAD will undertake cost-efficiency

analyses and provide economic models describing the

potential impact of the evaluated PE strategies. The

project’s innovative design, multidisciplinary team, and

multinational scope are clear examples of the benefits of

public-private partnerships such as those financed by IMI.

MOPEAD will provide much needed data and guidance

for the implementation of innovative and sustainable health

care infrastructure elements supporting early AD diagnosis

across Europe and the world.
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Fig. 4. MOPEAD dissemination strategy. Abbreviation: MOPEAD, Models of Patient Engagement for Alzheimer’s Disease.
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RESEARCH IN CONTEXT

1. Systematic review: The authors reviewed the litera-

ture using PubMed. In most health systems, dementia

is underdiagnosed or diagnosed at a relatively late

stage in the disease process. There is mounting

evidence showing that a timely diagnosis would

result in numerous benefits for patients, families,

and society. These relevant citations are appropri-

ately cited.

2. Interpretation: Models of Patient Engagement for

Alzheimer’s Disease will compare four innovative

patient engagement models across five European

countries in their ability to identify people with pro-

dromal and mild Alzheimer’s disease dementia,

which are “hidden” in their communities and tradi-

tionally not found in the typical memory clinic

setting.

3. Future directions: The article describes the rationale

and strategy of Models of Patient Engagement for

Alzheimer’s Disease, an ongoing EU-funded

public-private multinational initiative aiming to

contribute to the paradigm shift of moving Alz-

heimer’s disease diagnosis to the earlier stages of the

disease. Upcoming results will include effectiveness

and cost-efficiency analyses comparing four inno-

vative patient engagement models: an online Alz-

heimer’s disease citizen science platform, an open

house initiative at the memory clinics, and patient

engagement at primary care and diabetologist

clinics.
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