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Dementia is an increasingly prevalent chronic condition, with a profound social impact. In the last few decades,
emerging basic science concepts revealed the existence of various forms of dementia, with distinct neuropathologi-
cal mechanisms. The two most representative subtypes of dementia in individuals over 65 years old are Alzheimer’s
Disease and Vascular Dementia, with an increasingly recognized phenotypic overlap between these two entities. Mild
Cognitive Impairment is an evolving operational concept, aiming to describe a transitional state between normal ag-
ing processes and dementia. lts relevance is nowadays undisputed, both at the clinical and scientific research level.
The diagnosis of both Dementia and Mild Cognitive Impairment are for the time being limited to clinical features and
supportive auxiliary test results, which stresses the need for a thorough neuropsychological and neuropsychiatric

assessment.
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INTRODUCTION

Dementiais a chronic, debilitating condition, character-
ized by the deterioration of cognitive functions in several
domains, in the absence of impairment of consciousness
and persisting fora period of atleast 6 months (1). Memory
impairment is a typical, early and prominent feature in
dementia, especially Alzheimer’s disease (AD), followed
by executive function deterioration, apraxia, aphasia and/
or agnosia (1). Dementia is increasingly recognized as a
manifestation of a degenerative process and nota disease
itself. The cognitive and behavioural symptoms constitute
only the “tip of the iceberg”, and the underlying pathologi-
cal processes, although yet to be fully understood, may
involve different degenerative pathways.

The existence of several diagnostic criteria for dementia
should be kept in mind when analyzing and interpreting
the findings from epidemiological studies. This applies
in particular to the two most representative forms of de-
mentia: AD and vascular dementia (VaD), where existing
diagnostic criteria have been demonstrated not to be inter-
changeable (2-4). Mild cognitive impairment is a recently
defined construct, aiming to identify the transitional state
between non-pathological cognitive changes associated
with aging and the earliest clinical features of dementia
(5). This distinction is however not without difficulties and
the criteria used to define mild cognitive impairment have
evolved throughout the years (6); it is nevertheless an in-
creasingly used constructin epidemiological studies. From
the clinical point of view, the concept of early recognition

ofaneurodegenerative conditions has arelevant practical
interest, especially when disease modifying treatments
are a hope in the near future.

CLINICAL DIAGNOSIS AND CLASSIFICATION

Several types of dementia have been described: AD,
VaD, Lewy body, fronto-temporal dementia and demen-
tia associated with Parkinson’s disease. Dementia may
also be secondary to the human immunodeficiency virus
(HIV-associated dementia) or other infectious agents,
and this may assume particular importance in younger
adults in specific world regions. Other rarer causes of
dementia include Huntington’s disease, prion disease
and head trauma dementia. AD is the most frequent
subtype, corresponding to about 55% of all diagnoses in
individuals aged above 65-years (7). Next in frequency
is VaD, a frequent condition, especially in older people
(8, 9), estimated to represent 15% of all cases (7), as
illustrated in figure 1.

Although AD can be identified with a considerable
degree of accuracy, at present, there is no consensus
on how to define “mixed” dementia in a clinical setting.
Moreover, overlaping symptomathology, pathophysiology
and comorbidity make the distinction between VaD and
AD often difficult, and a differential diagnosis is further
complicated by the fact that many patients have concomi-
tant AD and cerebrovascular disease (10). In an elderly
community-based autopsy study in the United Kingdom,
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Fig. 1 - Distribution of dementia subtypes in individuals
aged 265 years.

AD — Alzheimer’s Disease, VaD — Vascular Dementia
Adapted from: Dugu et al, 2003 (7)

AD was the primary pathological diagnosis in 59% of cases
and VaD was considered presentin 16% (11); nevertheless,
when analyzing pathological findings regardless of the
primary diagnosis, AD features were observed in 61% of
cases and cerebrovascular pathology in 54%, highlighting
the relevance of “mixed” dementia (11). The distinction
betweenisolated AD, VaD, and mixed dementia coexisting
in the same patient remains a controversial issue and one
of the most difficult diagnostic challenges in this field (12).

Aiming the early detection of individuals at risk of
dementia and seeking to delay the onset or progression
of the disease, it has been an attempted to define earlier
clinical stages of dementia. The consensual expression
used to define this transitional state is Mild Cognitive
Impairment (MCI), which is a conceptual rather than an
operational definition, and the construct of this entity has
evolved throughout the years. Initially, the term was used
to reflect memory impairment with preserved non-memory
cognitive performance and functional abilities (13). More
recently, MCl was acknowledged to include impairment of
cognitive domains otherthan memory (6), butitis presently
unclear whether it should be strictly considered an early
stage of a specific disease (AD being the paradigm), or
rather, part of a broader syndrome. The criteria used to
define MCl is a crucial methodological point to account
for when comparing data as it may be responsible for
heterogeneous findings across studies.

Arecentstudy conducted in Portugal by Nunes etal (14)
concluded that elderly individuals with cognitive complaints
but normal performances on neuropsychological testing
suffered a higher decline in total hippocampal volume
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during a 3.5-year follow-up. This suggests that cognitive
complaints alone in elderly patients may preclude neuro-
degenerative changes and that “pre-MCI” could also be an
interesting clinical and research concept to pursue (14).

Mild cognitive impairment

According to the original criteria dated from 1999, the
definition of MCI relied heavily on memory as the main
cognitive function affected, in the absence of functional
dependence regarding daily life activities (5).

Two years later, Petersen et al (6) extended the defini-
tion and proposed the creation of four categories of MCI:
amnestic versus non-amnestic and single versus multiple
domains. This broader concept, however, does not specify
the cognitive domains to be assessed when defining
MCI, apart from memory, nor which neuropsychological
instruments should be applied (6).

A diagnostic algorithm developed by Peterson et al
(15) in 2004, requires an expression of concern regard-
ing cognitive abilities from the patient or informant as the
first step to define MCI. Clinicians should then assess
whether the complaint effectively reflects cognitive impair-
ment abnormal for age, along with normal daily functional
abilities. Clinical history, mental status examination and
neuropsychological testing are the main instruments
available to perform this evaluation and demonstration
of abnormal cognitive functioning for age, which may be
quantified by reference to standard deviation from scores
obtained by normal subjects within the same age range.
The patient should be considered to have MCI if the pre-
vious assessment suggests that cognitive performance
levels are neither normal nor compatible with dementia,
and the individual is able to perform most daily activities.
This algorithm does not impose a defined mental status
and neuropsychological approach and it is the clinician
that ultimately defines the degree of functional disability
ofthe individual (16). The European Alzheimer’s Disease
Consortium/Alzheimer’s Disease Cooperative Study
(EADC/ADCS) criteria were recently revised to allow for
amild decline in complex daily life activities when assess-
ing MCI, extending the former concept of intact functional
performance for the diagnosis of this condition (17).

In 2003, a group of clinicians and epidemiologists
proposed a set of new working criteria to define MCI (18),
in an attempt to provide clearer guidelines for clinical and
research purposes. These criteria require a stepwise as-
sessment of three diagnostic features:

1) Definition of “not normal”, but also “not demented”,

according to the criteria of the Diagnostic and Statistical

Manual of Mental Disorders, Fourth Edition (DSM-IV) or

the International Classification of Mental and Behavioral

Disorders (ICD-10) for a dementia syndrome;

2) Cognitive decline indicated by subject and/or infor-
mant report and objective cognitive tests;

3) Preserved basic activities of daily living with some
minimal impairmentin complex instrumental functions.

The need for subjective memory complaints may impair
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the sensitivity of criteria because patients with borderline
dementia may have impaired awareness or deny cogni-
tive problems, leaving the informants as the most reliable
source of information. The 10/66 Dementia Research
Group study has recently reported that in less developed
countries the informants were less likely to report cognitive
decline and social impairment (19), reflecting the social
and cultural determinants of acknowledgement of this
condition. The diversity of neuropsychological instruments
used to evaluate cognitive performance and the different
thresholds considered to define MCl also contribute to the
arbitrary nature of this diagnosis. This was demonstrated
by Larrieu et al (20) and Ritchie et al (17) in two separate
longitudinal studies, in which the variability in defining MCI
was partly attributed to differences in neuropsychological
tests and cutoff scores used.

The lack of an operational definition of MCI adapted
to the general population, as well as the fact that sample
assessment at a single point in time may reflect a cohort
effectare importantconcerns when considering estimates
of incidence and prevalence of MCI (18).

The difficulties in defining and diagnosing this entity
are thus considerable, given the insidious manifestations,
gradual progression of degenerative conditions and cul-
turalissues. Nevertheless, MClis a constructincreasingly
used in clinical practice and research, and is currently
being considered for inclusion in the fifth edition of the
Diagnostic and Statistical Manual of Mental Disorders (21).

Alzheimer’s Disease

Brain imaging techniques have shown thatAD patients
have characteristic anatomical features distinguishing
them from normal controls, namely atrophy of the tem-
poral cortices, including the amygdala, hippocampus,
and inferior temporal lobes, as well as of the anterior
cingulate cortex (22).

Regardless of the recent advances in the knowledge
of AD pathology, the clinical phenotype of this condition is
largely non-specific and the definite diagnosis is ultimately
neuropathological. Several criteria have been proposed,
essentially based on the density of plaques and/or tangles,
namely by the National Institute of Aging (23), the Con-
sortium to Establish a Registry for Alzheimer’s Disease
(CERAD) (24) and the Reagan Institute (25).

Despite the intense research on biological markers
and neuroimaging techniques as potential aiding diag-
nostic tools, the recognition of AD in everyday practice
and epidemiological surveys still relies essentially on
clinical criteria (26).

Two sets of criteria have been developed for the clinical
diagnosis of AD: the Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition (DSM-1V), and the
consensus criteria developed by the National Institute of
Neurological and Communicative Disorders and Stroke
and the Alzheimer’s Disease and Related Disorders
Association (NINCDS-ADRDA). In addition to these, the
International Statistical Classification of Diseases and
Related Health Problems (10" revision) also proposes a

definition for Alzheimer’s disease.

The DSM-IV criteria are less extensive than those de-
fined by NINCDS-ADRDA. DSM-IV requires only deficits
in two or more cognitive domains with an impact on social
and occupational performance, a progressive course and
after exclusion of other potential causes, namely other
systemic or psychiatric illnesses and delirium (27). The
NINCDS-ADRDA defines a more comprehensive set of
criteria, proposing three categories of diagnoses: 1) de-
finitive, when characteristic features are obtained from a
neuropathological examination, 2) probable, when other
likely causes of dementia are excluded and auxiliary di-
agnostic tests support the diagnosis, 3) possible, when
other causes of dementia cannot be thoroughly excluded
or atypical findings explained. According to this classifica-
tion, the probable diagnosis of AD relies on the evidence
of deficits in two or more areas of cognition, confirmed by
neuropsychological evaluations (28). In parallel, itrequires
the exclusion of other causes of cognitive impairment,
accounting for features that make the diagnosis of prob-
able AD unlikely, such as sudden onset, focal neurological
findings, seizures or gait disturbances early in the course
of the illness (28).

For the diagnosis of AD, the ICD-10 requires a decline
in memory and other cognitive abilities, characterized by
deterioration in judgment and thinking, such as planning
and organizing, and in the general processing of infor-
mation, after the exclusion of other possible causes for
cognitive deterioration such as alcohol, drugs or systemic
disorders (29). This classification defines 4 categories for
AD: early onset — before 65 years; late onset — after 65
years; atypical or mixed type; unspecified (29).

The NINCDS-ADRDAand the DSM-IV criteria are, how-
ever, the prevailing diagnostic standards in AD research
(30), but both are likely to exclude broad populations of
patientsinvery early stages of the disease, currently being
labeled as having MCI (4). Despite the recent proposals for
criteria incorporating data concerning cerebrospinal fluid
analysis of amyloid beta or tau proteins as well as other
biological markers (4), validation studies are still needed
(4), and the DSM-IV and NINCDS-ADRDA criteria remain
the mainstay of AD possible and probable diagnosis.

Vascular Dementia

The term “vascular cognitive impairment” refers to all
clinical phenotypes where cognitive impairmentis attribut-
able to cerebrovascular disease, encompassing different
forms of pathological findings, disease progression and
clinical phenotypes. Vascular dementia thus represents
a subset of this broad group.

The definition of the cognitive syndrome and the es-
tablishment of its vascular cause are critical elements in
the conceptand diagnosis of vascular dementia (VaD), for
which there are four main sets of criteria available: DSM-1V,
ICD-10, National Institute of Neurological Disorders and
Stroke and Association Internationale pour la Rechérche
etl’Enseignementen Neurosciences (NINDS-AIREN)and
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Alzheimer’s Disease Diagnostic and Treatment Centers
(ADDTC) (31).

To define VaD, the DSM-IV criteria require the same
general symptoms as for AD, but clinical or laboratory
evidence is needed for a vascular cause for dementia
(27). The latter requirements, however, are difficult to
materialize because this set of criteria does not specify
which brain imaging findings or focal neurological signs
and symptoms should be valued.

The ICD-10 criteria define vascular dementia as the
presence of all the general criteria for dementia and evi-
dence of specific focal brain damage signs elicited in the
neurological examination (29). Information from history or
complementary tests of relevant cerebrovascular disease
provides additional evidence of causal relationship.

The NINDS-AIREN criteria have been the most widely
adopted in pharmacologic treatment trials and epidemio-
logical studies (32). This is considered the most conser-
vative classification since it requires imaging findings of
vascular brain injury as well as focal signs on neurologic
examination to define VaD (2). The ADDTC criteria also
rely on radiological findings (i.e. evidence of two or more
strokes outside cerebellum), but do not require focal
neurological signs, and are therefore considered quite
liberal (2).

Pohjasvaara et al (2) evaluated the use of different
clinical definitions of VaD in case finding, in a series
of 107 poststroke patients fulfilling the Diagnostic and
Statistical Manual of Mental Disorders, Thirth Edition
(DSM-IlI) criteria for dementia. These authors reported
that defining VaD according to the different existing cri-
teria, when compared to a DSM-III diagnosis, originated
distinct frequency estimates. DSM-IIl and ICD-10 criteria
had a concordance of 100%; the DSM-IV criteria were
the most liberal and NINDS-AIREN the most restrictive
classifications (2). Gold at al (3) described a sensitivity
of 50% for the DSM-IV criteria contrasting with 20% for
probable VaD according to the NINDS-AIREN, in when
compared to the gold standard post-mortem neuropatho-
logical classification; the specificity for each set was
84% and 93%, respectively. The ICD-10 criteria showed
diagnostic accuracy performance similar to the observed
for the NINDS-AIREN (sensitivity, 20%; specificity, 94%).
The existence of several non-interchangeable criteria
for the diagnosis of vascular dementia raises important
concerns when estimating the burden of disease in dif-
ferent settings, interpreting etiological research, and even
making individual clinical decisions, stressing the need
for standardization.

NEUROPSYCHOLOGICAL EVALUATION

Neuropsychological assessment enables the char-
acterization and quantification of the effects of brain
damage on intellectual, motor or emotional functions. Itis
therefore an essential step in the diagnosis of dementia
and detection of cognitive impairment, contributing to the
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identification of specific cognitive domains affected, and
establishing a differential diagnosis with other important
neuropsychiatric syndromes (33). These instruments are
also important to monitor the progression of disease and
symptomatic treatment efficacy (34).

There are severalindividual tests available to evaluate
particular cognitive domains or behaviors (33), but the
existing diagnostic criteria for dementia and MCI do not

Table 1 - Tests commonly used to assess the major
domains of neuropsychological function.

Neuropsychological Neuropsychological Test

Domain

Attention Digit Span

Letter Cancellation
Trails A Test
Language Boston Naming Test
Boston Diagnostic Aphasia
Examination

Western Aphasia Battery
Verbal Fluency Test

Verbal IQ scale of the WAIS-R

Memory Wechsler Memory Scale

Rey Auditory Verbal Learning Test
California Verbal Learning Test
Benton Visual Retention Test

Camden Memory Test

Visuospatial skills Rey-Osterrieth Complex Figure
Raven’s Progressive Matrices
Benton Visual Retention Test

Block Design subtest of WAIS-R

Wisconsin Card Sort Test
Stroop Test

Trails B Test

Porteus Maze Test

Executive function

Verbal Fluency Isaacs Set Test

WAIS-R

Wechsler Intelligence Scale for
Children

New Adult Reading Test
Finger Tapping

Grooved Pegboard

Intelligence

Motor speed

Educational Wide Range Achievement Test

achievement

WAIS-R — Wechsler Adult Intelligence Scale — Revised
Source: Martin, 2006 (33); Guerreiro, 2005 (38).
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impose the use of specific tools for cognitive assessment.

The choice of tests or batteries from the large number
of existing neuropsychological instruments is ultimately
a decision of the clinicians or the researchers, largely
governed by the available time and objectives to be
accomplished with the evaluation. Therefore the option
for different neuropsychological assessment tools is not
necessarily homogeneous across the existing criteria, or
within the same set of criteria used by different clinicians
or researchers.

Tables 1 and 2 summarize the most widely used neu-
ropsychological tests and batteries (33, 35-37).

Tests for screening of cognitive function are useful
instruments for a mental status evaluation when the time
available for the assessment is limited.

dysfunction, which is a major limitation in the evaluation
of cognition. In addition, it suffers from a strong ceiling
effect and it is not suitable to identify slight declines when
the levels of cognition are high (41).

The Clock-Drawing test is mainly used to assess
visual-constructive skills, although italso provides valuable
information on attention, episodic and semantic memory
as well as executive and spatial capacities (42). There
are several scoring scales for the Clock-Drawing test, as-
sessing different cognitive components in distinct ways.
There is presently a growing interest in the potential of
this test as a screening bedside tool for cognitive impair-
ment (43, 44); it is an easy and quick test to apply, with
the objective of detecting moderate to severe cognitive
impairment, although diagnostic validity is dependent on

Table 2 - Batteries commonly used to assess neuropsychological function.

Neuropsychological battery

Main utilization(s)

WAIS; WAIS-R; WAIS-III

Originally devised as a test of adult

“intelligence”, and not of neuropsychological
functioning

Halstead-Reitan

Originally devised to determine cognitive

effects of brain injury

Evaluates memory, abstract thought,
language, sensory-motor integration,
imperception, and motor dexterity

Luria-Nebraska

Susceptible to confounding effects by abilities

not directly tested by the scales
Limited utility in language-impaired patients

CAMDEX

Designed as a diagnostic and measurement

instrument for dementia in the elderly

CERAD

Designed for the diagnosis of Alzheimer’s
disease

WAIS — Wechsler Adult Intelligence Scale (R — Revised); CAMDEX — Cambridge Mental Disorders ofthe Elderly Examination; CERAD — Consortium

to Establish a Registry for Alzheimer’s Disease.
Source: Martin, 2006 (33); Santana, 2005 (39)

The Mini Mental State Examination (MMSE) is the
best known and most extensively used of these tools,
in both epidemiological studies and clinical practice. It
includes questions on orientation, registration, attention
and calculation, recall, language and visual construction
(40). It is a valid test to define cognitive impairment, has
high test-retest reliability, and the variation in the attained
score in evaluations conducted in different moments is a
good indicator of clinically meaningful cognitive decline
(30). Although the average administration time is only
10 minutes (39), this test does not assess executive
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age and level of education (42).

Other examples of screening tests are the Blessed
Dementia Scale andthe Alzheimer’s Disease Assessment
Scale (ADAS) (39). The former briefly assesses aspects
of daily life performance and changes in habits and per-
sonality, usually conveyed by the career. The ADAS was
initially proposed as a practical instrument to monitor the
efficacy of AD treatments, covering the cognitive areas
most likely to be impaired in this form of dementia, with
the notable exception of frontal dysfunction (37). Itis com-
monly used to assess cognitive dysfunction (ADAS-Cog),
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as well as non-cognitive domains, in individuals with AD
and other dementias.

Screening tests to be applied by telephone have been
developedtobe usedin epidemiological surveys, of which
the Telephone Interview for Cognitive Status (TICS)is the
most notable example (45); some authors suggest that
TICS provides a valid alternative to the MMSE and that
scores obtained in both screening tests can be linked
directly (46).

These screening tests cannot be used as an isolated
instrument for the diagnosis of dementia, but they are
oftenuseful as aninitial approach, preceding a more com-
prehensive and formal neuropsychological assessment.

NEUROPSYCHOLOGICAL EVALUATION INSTRU-
MENTS IN THE PORTUGUESE POPULATION

Factors such as language, reading ability, socio-
economic status, level of education and culture can
strongly influence test performance. These instruments
frequently have to be translated and also modified for a
better adjustmentto culture-specific referencesin different
countries. The vocabulary, information and comprehen-
sion test components are the most often changed (33).

The most widely used test to screen for cognitive dys-
function, the MMSE, has been validated in the Portuguese
population in 1994 by Guerreiro et al (47), establishing
cutoff values according to formal education levels. A
recent study conducted in the urban area of Lisbon by
Morgado et al (48) proposed different cutoff values, re-
flecting cultural and social progresses over the past 20
years in Portugal. For the time being, the former criteria
are still adopted when screening for cognitive impairment
using the MMSE.

The ADAS-Cog screening test has a mean duration
of administration of 20-30 minutes and is translated and
validated in the Portuguese population, for different age
groups and education levels (49).

The Bateria de Lisboa para Avaliagdo de Deméncia
(BLAD) is the only comprehensive neuropsychological
evaluation instrument designed and validated in the
Portuguese population (50). It is more time-consuming
than the ADAS, with a mean administration time of 90
minutes and requires specific training of the interviewers
(39). The BLAD is composed of a number of tests that
enable the characterization of levels of functioning local-
ized in specific cortical areas and is useful in detecting
executive dysfunction, which is frequently impaired in
AD and other dementias (39). It is also suitable for the
evaluation of populations with heterogeneous educational
levels and constitutes the most widely recommended
comprehensive instrument to corroborate the diagnosis
of dementia in Portugal (39).

It must be stressed that cognitive assessment should
always be complemented by an evaluation of depressive
symptoms and other neuropsychiatric manifestations. It
is also essential to assess the ability to perform daily life
activities, as this is one of the criteria necessary to define
dementia. The former objective can be accomplished by
using the Neuropsychiatric Inventory, the Cornell Scale
for Depression in Dementia and the Geriatric Depression
Scale. The Instrumental Activities of Daily Living Scale
and the Disability Assessment for Dementia Scale (38)
are two of the most commonly used scales to character-
ize everyday functional performance. All of the referred
scales and instruments are translated into Portuguese
and available for clinical and research purposes (49).

CONCLUSION

The existing clinical criteria for AD and VaD are not
interchangeable, which can give origin to discrepancies
among study results. The understanding of the accuracy
of each criteria set is crucial to both clinicians and re-
searchers. A systematic, stepwise and multidisciplinary
approach to the individual with cognitive complaints is

Table 3 - MMSE cutoff values used to define cognitive impairment for Portuguese population, according to

the education level.

MMSE score cutoff values validated for

the Portuguese population
(Guerreiro et al, 1994) (47)

MMSE scores cutoff values recently proposed,

based on an urban population survey
(Morgado et al, 2009) (48)

Education Cognitive Impairment Education Cognitive Impairment
llliterate < 15 points <2 years < 22 points

1-11 years < 22 points 3-6 years < 24 points

=12 years < 27 points =7 years < 27 points
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fundamental to assure diagnostic accuracy, and the same
principle may apply to epidemiological research.
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