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ARTICLE INFO ABSTRACT
Keywords: Due to increased life expectancy, the prevalence of cognitive decline related to neurodegenerative dis-
Cognitive decline eases and to non-neurological conditions is increasing in western countries. As with other diseases,

Cognitive frailty

s ' the burden might be reduced through personalized interventions delivered at early stages of the disease.
creening

: . . Thus, there is an increasing demand, from both social and healthcare systems, for instruments and strate-
Personalized diagnosis . . .. . . . . . R
Spontaneous speech analysis gies to rec.ogmze.cogmtlve decline, and possibly distinguish the precursor of serious neurodegene.ratlon
Older adults from “benign senile forgetfulness” or the temporary consequences of illness or trauma. However, this goal

faces both technical and ethical issues. In this article we deal with the following: (i) re-definition of cog-
nitive decline and its relationship with frailty definitions, starting from the recent work of international
consensus groups for presymptomatic Alzheimer disease recognition; (ii) ethical problems concerning
anonymous and personalized cognitive screening and the need for appropriate counselling; (iii) the need
for more sensitive and specific tools to detect and distinguish pathological levels of cognitive decline
and delineate the contribution of non-pathological decline to accumulated frailty impacts and (iv) the
potential of the language domain and spontaneous speech analyses.
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1. Introduction

The impact of increased life expectancy on the EU population is
a major challenge for social and health care systems. Thus, reduc-
tion of age-related frailty and functional and cognitive decline, for
the prevention of adverse medical events in elder people is a key
strategy to contain and even decrease the associated financial bur-
den on social and healthcare systems. Population-based screenings
would be an obvious strategy to identify frail individuals for per-
sonalized care and interventions, and their success would represent
an evidence-based to support politicians’ and health authorities’
initiatives. Indeed, a number of information and communication
technology (ICT)- based instrument and programmes are already
active in EU countries [ 1]. However several issues, including clinical
validation and ethical concerns, make this goal quite ambitious and
challenging, in particular regarding the possibility to improve and
refine the effectiveness of screening strategies within the cognitive
domain.

The aim of this article is to highlight major questions threaten-
ing this goal, starting from the document “Prevention of functional
decline and frailty”, action plan number 3 (A3 group) “Prevention
and early diagnosis of frailty and functional decline, both physi-
cal and cognitive, in older people” published at the 1st Conference
of Partners of the EU initiative “European Innovation Partnership
on Active and Healthy aging” (EIP-AHA), held on November 6th,
2012 in Brussels. Although references to documents and papers
prepared in the context of the Alzheimer’s Disease (AD) are pre-
dominant, the focus of this article is to discuss possible use of
wider “population-based cognitive screening” inclusive of non-
AD and non-neurological conditions. The following points will
be discussed: conceptual framework; ethical problems moving
towards cognitive screening; and the need more sensitive and
specific screening tools, including novel approaches, with a par-
ticular focus on language analysis. This article (Sections 1, 2, 3
and 5) is based on position and consensus papers and documents
included in the PubMed database identified through search for
articles published in the last ten years, with combinations of the
terms “cognitive decline”, “cognitive frailty”, “screening”, “ethics
or ethical issues”. The text has been discussed and reviewed by the
“cognitive decline” working group in the context of the EIP-AHA A3
group, and approved by all authors.

2. Conceptual framework. Frailty, cognitive frailty and
cognitive decline: beyond in the context of neurological
disorders

2.1. Frailty

Frailty has been described as a multidimensional syndrome
characterized by decreased reserve and diminished resistance to
stressors [2]. In the attempt to categorize the progression from
healthy, independent life to gradual deterioration or wasting away
of physical and mental faculties leading to disability, the EIP-
AHA documents report definitions for pre-frailty, frailty, functional
decline and cognitive decline (see http://ec.europa.eu/research/
innovation-union/pdf/active-healthy-ageing/a3_action_plan.pdf).

In spite of the fact that the original concept for frailty defini-
tion was based on the physical status [3], the most recent revisions
consider three domains contributing to frailty composition: phys-
ical, cognitive and psychosocial [4]. The inseparable cognitive
dimension in the frailty syndrome has led to the introduction of
the new concept of cognitive frailty. According to the definition
from the International Academy on Nutrition and Ageing (I.A.N.A.)
and the International Association of Gerontology and Geriatrics
(I.A.G.G.) international consensus group, “cognitive frailty” is an

heterogeneous clinical manifestation characterized by the simulta-
neous presence of both physical frailty and non-dementia cognitive
impairment, also including a psychological component [5].

Thus, several consensus documents mentioned in this paper
introduced the strong recommendation to consider the cognitive
status evaluation as part of the assessment of frailty, to both (i)
recognize very early signs of cognitive decline associated with neu-
rological diseases; and (ii) recognize cognitive symptoms occurring
in systemic diseases and reversible conditions [see for example 6,7].
The phenotypic integration of cognitive and physical assessment
is regarded as an obvious way to improve predictive efficacy of
all diagnostic or screening approaches for frailty [7]. The normal
process of age-related cognitive decline across the life-span is in
fact characterized by increasing difficulties with new learning and
memory, speed of information processing, language and other cog-
nitive functions, associated or preceded by sensory deterioration
[8]. Deterioration in cognitive function can occur as a consequence
of a pathological process such as dementia, stroke or acquired
brain injury, or as a symptom in chronic diseases (cardiovascular
diseases, diabetes, chronic obstructive pulmonary disease) mal-
nutrition, psychiatric conditions, inappropriate poly-therapy and
dosages. A successful screening strategy for cognitive performance
can help in the effort to distinguish normal cognitive ageing, from
its deterioration due to contingent cognitive symptoms in systemic
diseases, and from progressive deterioration due to neurological
diseases.

2.2. Cognitive decline and deterioration

The paradigm for diagnostic criteria and screening tools for cog-
nitive decline is predominantly AD. In this setting, over the past
few decades several organization and working groups have elabo-
rated consensus and position papers over the past few decades with
increasing contributions stemming, largely, from progress in the
knowledge of pathological mechanisms and biomarkers from biol-
ogy. These papers are generally intended for “research purposes”,
although there is an obvious impact in clinical practice. Table 1
reports the main steps in the re-definition of diagnostic criteria for
cognitive disorders.

The National Institute of Neurological and Communicative
Disorders and Stroke and the Alzheimer’s Disease and Related Dis-
orders Association (now Alzheimer Association) (NINCDS-ADRA),
in considering AD as a clinico-pathological entity, first elaborated
diagnostic criteria in 1984 [9], further updated in 2011 [10], based
on 3 rules: (i) the diagnosis of AD is clinico-pathological: it cannot
be certified clinically, and needs a post-mortem confirmation to be
ascertained; (ii) the diagnosis of AD can only be ‘probable’; and (iii)
the diagnosis of AD can only be made when the disease is advanced
and reaches the threshold of dementia.

The international Working Group on the New Criteria for the
Diagnosis of Alzheimer Disease (IWG) elaborated new diagnostic
criteria, considering AD as a clinico-biological entity, with the fol-
lowing rule: biomarkers can be considered as surrogate markers
of the histopathological changes. According to this, and in contrast
with other working groups, the clinical diagnosis can be established
invivo and no more reference to dementiais needed[11,12],and AD
is a clinical entity that encompasses both predementia and demen-
tia phases, and its diagnosis can be established in vivo based on a
dual clinico-biological entity.

“Mild cognitive impairment” (MCI) was introduced as a noso-
graphic entity at the end of the last century, to define “an
intermediate state of cognitive function between the changes seen
in ageing and those fulfilling the criteria for dementia and often
Alzheimer’s disease [13]. Amnestic MCI (aMCI) is distinguished by
impairment in memory (plus or minus other domains). Evidence
suggests this subtype is the most likely to convert to AD. However,
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Table 1
Evolution of diagnostic criteria for AD, MCI and preclinical stages of dementia.
Organization NINCDS-ADRA NIA/AA IWG NIA/AA IWG2
Chronology 1984 1999 2007-2010 2011 2014
Concepts AD as clinical-pathological Mild Cognitive AD as clinical-biological 3 stages: AD as clinical-biological
entity Impairment entity entity
(i) The diagnosis of AD is -A core clinical —-AD dementia stage -A core clinical phenotype:
clinico-pathological: it phenotype: low free episodic memory
cannot be certified recall that is not impairment (gradual and
clinically and needs a normalized by cueing progressive change in
post-mortem confirmation memory function over
to be ascertained; (ii) The more than 6 months;
diagnosis of AD can only be amnestic syndrome of
‘probable’; (iii) The hippocampal type)
diagnosis of AD can only be
made when the disease is
advanced and reaches the
threshold of dementia
(post-mortem)
An intermediate state -The presence of -MCI stage
of cognitive function biomarkers evidence
between the changes consistent with AD
seen in ageing and (structural MRI;
those fulfilling the FDG/PiB PET;
criteria for dementia AB/tau/Ptau in the
and often Alzheimer’s cerebrospinal fluid)
disease

—Preclinical stage

2 types of MCI criteria:

—For clinical setting -In vivo evidence for AD
pathology: one of the
followings (decreased
Ab42 +increased tau or
b-tau in CSF; increases
amyloid PET; AD
autosomal dominant
mutation

—For research purposes

that are based on the

use of biomarkers

Outcome Stages: Types: New entities: New entities: New entities:
-Probable AD —Amnestic MCI 2007: Prodromal AD Preclinical/ Atypical AD
presymptomatic AD

(+MCI+AD)

-AD dementia -Non amnestic MCI 2011: asymptomatic at
risk state for AD;
presymptomatic AD
Refs. [7,8] Reviewed in [9] [10,11] [12] [13]

Abbreviations: FDG-PET-FluoroDeoxyGlucose Positron Emission Tomography, IWG-Working Group on the New Criteria for the Diagnosis of Alzheimer Disease, held by Bruno
Dubois, MRI-Magnetic Resonance Imaging, NIA/AA-National Institute of Aging/Alzheimer’s Association, NINCDS-ADRA-National Institute of Neurological and Communicative
Disorders and Stroke and the Alzheimer’s Disease and Related Disorders Association, PiB PET-Pittsurgh compound B Positron Emission Tomography.

current consensus also recognizes the non-amnestic MCI subtype
(naMCI) where impairment manifests in one or more cognitive
domains excluding memory [13].

In 2011, the National Institute on Ageing and the Alzheimer’s
Association (NIA/AA) developed recommendations to determine
the factors which best predict the risk of progression from “normal”
cognition to MCI [14]. In this continuum frame, the preclinical stage
of AD preceding MCI was introduced. In this spectrum, the follow-
ing groups of subjects are included: (i) presymptomatic autosomal
dominant mutation carriers (APOE gene &4 allele); (ii) asymp-
tomatic biomarker-positive (low AB1_4; in the cerebrospinal fluid,
or high PET amyloid binding) older individuals at risk for progres-
sion to MCI due to AD and AD dementia; (iii) biomarker-positive
individuals who have demonstrated subtle decline from their own
baseline that exceeds that expected in typical ageing, but do not yet
meet criteria for MCI. This preclinical stage would include a number
of informal definitions like “presymptomatic”, “latent”, “premani-
fest”, and “preclinical”. In the absence of biomarker information,
the distinction between MCI and dementia is often made based on
an assessment of the individuals functional ability, i.e. still intact
activities and instrumental activities of daily living.

The 2011 NIA-AA core criteria for dementia includes: (i) diffi-
culties in independent functioning; decline from a previous level
of functioning; (ii) no delirium or major psychiatric disorders; cog-
nitive impairment based on history and mental status examination;
and (iii) cognitive impairment in at least two of the following
domains: learning and memory; reasoning; visuo-spatial abilities;
language; personality [14,15].

In 2014, the IWG proposed advances of the previous criteria
based on a better biomarkers definition, also introducing “atyp-
ical AD”, and defining criteria for non-AD dementia [16]. On the
contrary, “dementia” has been eliminated from the Diagnostic and
Statistical Manual of Mental Disorders V criteria (American Psychi-
atric Association, http://www.dsm5.org/Pages/Default.aspx) and
replaced with “major or minor neurocognitive disorder”, based on
the fact that the previous dementia terminology required the pres-
ence of memory impairment for all of the dementias, whereas it has
been recognized that memory impairment is not the first domain to
be affected in all of the other diseases that cause a neurocognitive
disorder.

The “take-home message” from this extensive work and consen-
sus effort is the formal definition of preclinical and predementia


http://www.dsm5.org/Pages/Default.aspx
http://www.dsm5.org/Pages/Default.aspx
http://www.dsm5.org/Pages/Default.aspx
http://www.dsm5.org/Pages/Default.aspx
http://www.dsm5.org/Pages/Default.aspx
http://www.dsm5.org/Pages/Default.aspx
http://www.dsm5.org/Pages/Default.aspx

L. Calza et al. / Maturitas 82 (2015) 28-35 31

The continuum of Alzheimer's disease
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Fig. 1. The biological and clinical continuum of the Alzheimer’s disease. A. Model for a clinical trajectory of Alzheimer’s disease (from [14]). The preclinical stage precedes
MCI, and includes presymptomatic and asymptomatic individuals expressing amyloid- and tau-related biomarkers. B. Model for biomarkers trajectory of Alzheimer’s disease
(from [17]). The green area identify the cognitive impairment range, from normal to dementia, in which the high- to low-risk individual profile shapes the time for the clinical

onset.

stages of AD as entities preceding the MCI and dementia clinical
stages. In Fig. 1A, the model of clinical trajectory of AD pro-
posed by NIH-AA is illustrated [16], showing the long preclinical
phase including presymptomatic (autosomal dominant mutation
carriers) and asymptomatic (biomarker-positive older individuals)
subjects before MCI. This “preclinical phase” is deeply investi-
gated to find “biomarkers” to define what can be called the
“AD-signature”. The proposed model to link immunohistology to
biomarkers is presented in Fig. 1B [17], where the concept of “high”
and “low” risk individuals is introduced, based on the concept of
“cognitive reserve” which varies significantly among individuals.
The final target is to provide instruments for the early detection of
the so-called “AD-signature”. As a consequence, the challenge for
the AD field is now to develop sensitive and specific biomarkers and
diagnostic criteria to explore the “preclinical stage”, thus facing key
questions such as sensitivity and specificity of the screening instru-
ments, costs, and ethical issues. Part of these key questions can
furthermore be transferred to the matter of cognitive impairment
in neurological conditions other than AD, and non-neurological
conditions.

3. Moving from cognitive assessment towards cognitive
screening

3.1. The importance of early diagnosis

There are several main reasons for the need to identify a “pre-
clinical phase of cognitive decline”, from both a biological and
medical point of view. (i) Detection of preclinical dementia is an
imperative need for the discovery and the development of effec-
tive treatments in AD. For example, the Alzheimer’s Association
provided guidelines for the detection of cognitive impairment dur-
ing the Medicare Annual Wellness Visit in a primary care setting
[18]. (ii) Detection of risk indicators related to non-neurological
diseases when still reversible might significantly improve the qual-
ity of life and disease outcome, and prevent cognitive decline [6].
(iii) Identification of cognitive frailty and pre-frailty would help
to implement strategies for secondary and tertiary prevention
of adverse events, like hospitalization, to personalize the medi-
cal management of vulnerable people in critical settings, such as
the perioperative setting (in relation to anaesthesia, pain, mobi-
lization, etc.), and to support decisions for chronic therapies (e.g.
psychiatric and analgesic drugs prescription). It would also sup-
port the management of non-medical contexts such as employment
or welfare support, or care needs assessment. Indeed, the mon-
itoring of cognitive status to identify early defects is recognized
as a key clinical strategy to ameliorate the outcome in chronic
diseases, such as diabetes, hypertension, kidney and liver dis-
eases, also leading to an improvement of adherence to treatments,
and preventing the risk for serious short- and long-term physical

complications. For example, the 2013 Diabetes Conference stated
that physical and mental health care are both priorities to establish
the efficacy and cost-effectiveness of paradigms of diabetes care
[19]. Consensus also exists on the need for more studies in chronic
kidney diseases to monitor every-day cognitive abilities and to
provide longitudinal data describing change in multiple domains
of cognitive functioning [20]. Cardiovascular diseases and cogni-
tive decline share several risk factors. Hypertension is recognized as
the most important modifiable vascular risk factor for development
and progression of cognitive decline [21]. Hepatic encephalo-
pathy is a paradigm for a metabolic condition affecting cognition
[22].

Thus, the discussion moves towards (i) the identification and
development of appropriate instruments for cognitive frailty; (ii)
the existence or not of a “common signature” in early defects
due to neurological (e.g. AD) and non-neurological conditions;
(iii) the context in which to use cognitive screening instruments
(specialist care, primary care, non-clinical settings); (iv) the pur-
pose and modalities of cognitive screening (anonymous population
screening or individual assessment).

3.2. Screening tools

“To screen” implies the use of exquisitely sensitive, extremely
specific, and low cost tools, to be administered on large populations
of healthy people and resulting in a very accurate positive or nega-
tive predictive value, in order to monitor the so-called “detectable
pre-clinical phase (DPCP)” [23]. Screening is not a diagnostic pro-
cedure, and can be carried out anonymously or to identify “at risk”
subjects (see 5).

Preclinical and clinical studies in AD have provided a large
body of evidence concerning the research pillars to be inves-
tigated to develop instruments for early diagnosis of cognitive
defect, e.g. imaging, biomarkers in biological fluids, and psy-
cho/neurocognitive tests. Research on biomarkers is directed
towards specific disease mechanisms (e.g. genetic factors, amyloid
and tau associated biomarkers in the cerebrospinal fluid in AD),
and not yet towards more general neurobiological mechanisms that
are not necessarily associated with specific diseases but that could
underlie a cognitive defect. Thus, results can so far only be applied
to a selected population.

At the moment, neuropsychological tests are regarded as
the most implementable screening instruments for the cogni-
tive decline. Recent meta-analysis and consensus papers have
indicated some brief screenings as the most sensitive cognitive
tests to discriminate normal participants from people affected
by MCI and dementia. These tools (e.g. Mini Mental State
Examination - MMSE, Montreal Cognitive Assessment - MoCA,
General Practitioners assessment of Cognition - GPCog, Clock
Drawing Test-CDT, Verbal fluency, 3 Objects 3 Places-303P,
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etc.) measure those abilities that seem to be critical for an
early diagnosis of cognitive decline (memory, executive func-
tions, verbal and visuospatial abilities, attention and orientation)
[18,24-28].

However, as recognized by the Alzheimer’s Association Medi-
care Annual Wellness Visit Algorithm for Assessment of Cognition,
the neuropsychological tests suffer from several biases, such as
uneven quantity and quality in published research and appropriate
validation in populations with different educational levels. More-
over, not enough studies are available which compare the use of the
above mention brief cognitive screening tests in population-based
screening vs. more targeted approaches. Finally, non-invasive per-
sonal monitoring techniques for new cognitive measures are listed
among the recommended milestones of the US National plan to
address AD [29].

The U.S. Preventive Services Task Force (USPSTF), in updating its
recommendation on screening for cognitive impairment in older
adults, concluded that the clinical importance of their benefit is
unclear because the average effects of benefit observed in trials was
small or had a large amount of imprecision [28]. However, part of
the concern is related to the poor validation of existing screening
tools, leading to the risk of over-diagnosis. This conclusion empha-
sizes the need of innovation for the development of more sensitive,
specific and accurate tools.

4. The need for novel methods: the language domain and
perspective of automatic analysis of language production

In the attempt to overcome pitfalls of conventional neuropsy-
chological tests, and in searching for a cognitive domain that is
sensitive to very early alterations, the language seems to be a poten-
tial candidate. Language presents impaired and spared domains
across the lifespan, although interfering cues, like education and
sensory decline may impact on this [30]. This functional pattern
challenges models based on a general age-related reductions in
cognitive resources, predicting a general cognitive declines [31]. In
particular, language production shows reliable age-related declines
[32].0lder adults produce propositionally and syntactically simpler
speech than younger adults in natural contexts, use more vague
terms, have more frequent and emptier pauses, and are slower
to access phonological information in experimental contexts. Peo-
ple presenting a progressive decline in mental ability often show
insidious deficits in language processing even in the very early,
presymptomatic stages of the disease [30,31]. Thus, the investiga-
tion of this cognitive domain seems to be promising in the context
of detectable pre-clinical phase, with regards to both early diag-
nosis and a potential screening tool. A number of longitudinal
retrospective studies have already demonstrated that linguistic fea-
tures could act as a prodromal marker of cognitive dysfunction: for
example, the Nun study [33], the Iris Murdoch study [34] or the
Harold Wilson project [35].

Conventional neuropsychological tests of language are per-
formed in a non-ecological setting, thus impacting on the
naturalness of the participant’s responses [36], and are assessed
focusing on: comprehension of easy and short sentences; repetition
and/or production of simple words and instructions; phonemic and
semantic lexical access; semantic abstraction; simple verbal con-
struction of a thought. Most aspects of pragmatics (use of language
for different purposes, changing language according to the needs
of a situation, following rules for conversations, etc.), prosody and
contextual abilities of language are not considered in a quantitative
prospective and do not influence the final score and diagnosis.

Verbal and nonverbal abilities may be assessed through the
analysis of the spontaneous discourse, which allows study of
language used in a real-world context, giving attention to the

intentions, the attentional state of the speaker and the commu-
nicative context in which it takes place. This type of analysis
has been limited by its time-consuming nature. However, during
the last few years, automated computational techniques at least
partially overcome this limitation, providing this to be a crucial
source of information that can reveal latent patterns and regu-
larities. The development of new sophisticated techniques from
Natural Language Processing (NLP) have been used to analyze writ-
ten texts, clinically elicited utterances and spontaneous production
[37]. These computational methods have been already success-
fully applied to the characterization of language change over the
course of normal ageing and to the study of linguistic cues of
cerebral functional disorders: not only in the case of language dis-
ruption associated with focal brain lesions, but also for MCI and
sub-types, such as AD and Fronto-Temporal Lobar Degeneration
[38,39].

In the frame of the OPLON project (OPportunities for active and
healthy LONgevity) supported by the Italian Minister for Instruc-
tion, University and Research, as one of the strategic project for
the national research agenda (“smart cities”), we are working to
build methods to identify cognitive frailty at very early stage by
processing language productions. This instrument will be devel-
oped to be used at General Practitioner level, for frequent, low-cost
and non-intrusive cognitive decline screening and cognitive status
monitoring, and abnormal results will be addressed to a specialist
setting. The methodological key is the building of a device able to
analyze and classify the spoken production of enrolled participants,
identifying objective cues in patients’ speeches relative to healthy
controls. The system will conduct a quantitative analysis of spoken
texts, computing acoustic/prosodic, lexical, morpho-syntactic and
semantic characteristics [38,40,41].

Statistically relevant features will be the input for a machine
learning system, which has been previously trained on annotated
linguistic corpora. The functioning of a similar device can be basi-
cally outlined as follows: Recording of speech sample; Automatic
transcription of speech sample; Automatic annotation (i.e. Part of
Speech tagging, syntactic parsing, word sense and semantic role
labelling. . .); Multidimensional features computation; Data clas-
sification through Machine Learning system(s). NLP techniques
are usually developed and trained on well-formed, written text.
Although pathologic language can present some difficulties for
these algorithms, current automatic systems are sufficiently reli-
able for these tasks, being already able to distinguish between
healthy control and patients with a fair degree of accuracy if prop-
erly set up [38].

Additionally, further members of the EIP-AHA A3 group are
examining the utility of assessment of language based socio-
emotional component of cognition, autobiographical memory
specificity. Ability to recall autobiographical events in a manner
that is specific as to time and place accompanied by description
of detail, as opposed to over-general categories or extended time
periods has been associated with ability to recall detail as opposed
to general gist from text, and to underlying measures of working
memory and executive function, especially measures of updating
within executive function [42,43]. Ability to recall specific events
has been repeatedly shown to decline in normal old age, worsening
with increasing general cognitive impairment. However, its pro-
posed use as a screening tool has some specific benefits as assessed
in several independent studies, being associated to mood disorders,
social and daily hassles or trauma, measures of independence func-
tion. Thus, given the simplicity of its measurement and analysis (a
simple cue word technique is used, and in depth linguistic anal-
ysis is not necessary) and the perceived face validity to screening
participants, its use as an indicator of “real-world” functional cog-
nition is proposed in addition to the in depth automated linguistic
analysis proposed above.
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Fig. 2. Flowchart of some “pro” (green) and “contra” (red) considerations for population-based cognitive screening programmes, used in anonymous context (left arm) and

aimed to identify cognitive frail subjects (right arm).

5. Ethical concerns

In almost all consensus and position papers referred to in
this article, diagnostic criteria for cognitive decline are discussed
according to their use in research or clinical settings. In fact, if
early diagnosis of cognitive decline in selected, at risk, or symp-
tomatic population is an accepted principle, as it is for all areas of
evidence-based medicine, the current question about the possibil-
ity of disclosing cognitive frailty (or its potential) in the context
of asymptomatic patients, and the uses to which screening is put
is still open. Moreover, discussion about screening must be item-
ized into anonymous screening (i.e. for epidemiological, economic,
social sciences purposes, etc.) vs the identification of individuals
that meet specific risk criteria (i.e. for medical purposes).

The stringent ethical question that arises from the hypothesis
of population/community-based screening programmes of cogni-
tive frailty is: should people who are asymptomatic be told that
they are more likely than others to develop a cognitive impair-
ment [44]? The identification of “cognitively frail persons” in the
context of a population-based screening programme might lead to
two opposite scenarios: (i) to identify cognitive decline due to non-
neurological disorders, that might be potentially reversible if early
and correctly diagnosed; (ii) to identify participants in an asymp-
tomatic phase of a neurodegenerative cognitive disorder. While
the benefit in the first case is evident, the questions in the sec-
ond scenario are related to the risk of disclosing an AD diagnosis in
asymptomatic or minimally symptomatic persons with full insight,
with no specific treatment options currently available plus the risk
of catastrophic reactions related to an “AD-stigma” [45].

Fig. 2 suggests a summary flowchart of some “pro” and
“contra” considerations for population-based cognitive screening
programmes, to be considered in parallel with the development
and validation of appropriate tools.

A recent position paper, considering the shift from pathological
diagnosis to the assessment of risk factors (e.g. “at-risk individ-
uals”), and based on interdisciplinary considerations [46], listed the
following items and main determinants for this discussion: pub-
lic policy goals; ethical issues of research participation; individual
and social consequences; exploring diversity and promoting public
dialogue.

Given the above debates and evidence, we suggest that the ques-
tion should be less “AD-centred” and re-directed as follow: what
is the potential benefit of population-based cognitive screening
programmes vs the hazard of AD overdiagnosis? Potential

benefits include secondary prevention based on: (i) the recognition
and correction of fully reversible cognitive declines due to non-
neurological disorders and diseases, malnutrition, inappropriate
poly-therapies, etc.; (ii) more appropriate management in hospi-
talization, prescribing, surgery and anaesthesia; (iii) appropriate
steps to prevent injury (preventing falls, burns from leaving heaters
or cookers on, dropping hot liquids etc.) in home-care; (iv) better
adherence and management of other medical conditions, given that
social isolation and depression are some of the biggest contribu-
tors to deterioration; (v) to enable policy makers to take decisions
based on scientific evidences regarding medical and social econ-
omy in an ageing-population, to predict and plan care needs and
housing decisions. Again, although the risk of AD overdiagnosis is
probably still high at the moment, “strategies to overcome this lim-
itation might be on the horizon” [17], thanks to the research in
non-invasive biomarkers.

On-going research for non-invasive screening tools should con-
sider not only pathology-based biomarkers (e.g. amyloid-related),
but also novel markers exploring alterations in the cognitive
reserve and synaptic function, able to detect early cognitive decline
in a wide range of non-neurological and neurological conditions.
To do this, research needs population-based studies and longitudi-
nal design, able to bring in the same arena cognitive tools, blood
tests, biomarkers including imaging, to finally validate the most
appropriate screening tools in stratified populations.
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