
Introduction

Neuropsychology contributes greatly to the diagnosis of
dementia: it documents significant cognitive decline and
reveals patterns of cognitive dysfunction that suggest the
cause of the dementia. Cognitive deficits can be detected
several years before the clinical diagnosis of dementia
[49]. Establishing the neuropsychological profile often in-
dicates the underlying neuropathology. Although Alzhei-
mer’s disease (AD) is the most frequent disorder, it is not
the only cause of dementia in adults. Therefore carrying
out the neuropsychological assessment at an early stage of
dementia has two goals: (a) revealing memory disorders,
which are not always associated with memory complaints
(memory impairment is a core feature of dementia, while

memory complaints are not always due to a memory dis-
order, e.g., in anxiety disorders), and (b) characterizing
the memory disorder in the context of cognitive neuropsy-
chology, thus allowing other cognitive (and noncognitive)
functions to be integrated with the memory disorder into a
broader syndrome.

Here we concentrate on the conditions in which de-
mentia is relatively isolated, in the absence of major mo-
tor symptoms.
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Neuropsychological tools

Global tools: comprehensive assessment of dementia

The multi-item rating scales and batteries of brief cogni-
tive tests evaluate the various cognitive functions that are
typically impaired in dementia. Scores on various sepa-
rate items or tests are summed to provide a total score rep-
resenting overall cognitive status. These comprehensive
assessments are typically used in the diagnosis to confirm
the presence of cognitive impairment. The major problem
of these cognitive tests in short formats is that their sensi-
tivity is not uniform but varies by age, education, social
class, and living situation (e.g., at home, independent of
family members, in a geriatric institution, in hospital) [5,
10, 44, 61, 97]. However, they are useful in grading the
severity of dementia and assessing the rate of cognitive
decline.

One of the simplest and most universal tests is the
Mini-Mental State Examination (MMS) [20]. An MMS
score of 27 or higher is usually taken as excluding mental
impairment [21], while one of 23 or lower generally indi-
cates sufficient cognitive decline for the diagnosis of de-
mentia to be made in epidemiological studies. MMS has
disadvantages for the screening of vascular dementia
(VaD) [80]: it emphasizes language and verbal memory, it
lacks the recognition part of memory, it has no timed ele-
ments, and it is not sensitive to impairments in executive
functions or mental slowing.

One of the most useful instruments is the Mattis De-
mentia Rating Scale (DRS) [52]. This was designed as a
screening instrument to detect the presence of brain
pathology in impaired geriatric patients. It evaluates a
broad array of cognitive functions and includes subtests
for attention, initiation, perseveration, construction, con-
ceptualization, verbal and nonverbal memory. Thus it is
sensitive to frontal and fronto-subcortical dysfunctions.
High test-retest reliability has been reported [52], and nor-
mative data have been published [89].

Some of the most well-known tests are not designed
for diagnosis and are used principally for longitudinal
studies. For example, the Alzheimer’s Disease Assess-
ment Scale (ADAS) [81] was designed to provide a com-
posite assessment of longitudinal investigations and clini-
cal trials including patients with AD, Also, the Blessed
rating instrument does not seem ideal for evaluating the
severity of dementia in AD [77].

Some interview schedules explore the cognitive func-
tioning of the suspected demented, his/her daily living
adaptation, and the presence of psychiatrically relevant
symptoms (provided by a close relative or informant).
Among the few standardized interview schedules cur-
rently available, the Cambridge Mental Disorders of the
Elderly Examination (CAMDEX) [82, 83], which con-
tains a cognitive section (CAMCOG), offers high psycho-
metric quality due to its sensitivity to different levels of

severity of dementia, rated on the basis of internationally
established criteria [65, 66]. In particular, the CAMDEX
reliably detects cases of minimal and mild dementia [64]
and is independent of cultural factors [15, 36, 48, 63].
However, the generalized employment of CAMDEX in
dementia is made difficult by its length (its administration
requires 60–90 min). A short version has been designed
which requires about 30 min to administer and consists of
106 of the 340 items of the full form [64].

The Consortium to Establish a Registry for Alzhei-
mer’s Disease (CERAD) was developed in the United
States to standardize assessment of the presenting neuro-
logical manifestations, cognitive impairment, and neu-
ropathological abnormalities in patients with AD [38, 60].
The neuropsychological part may be used to detect and to
stage dementia [101]. The normative data of the neu-
ropsychological battery are available [102].

These global tools are useful for documenting demen-
tia but not appropriate for detecting subtle cognitive im-
pairment or discriminating cognitive profiles. The etiolog-
ical diagnosis of dementia requires a more detailed analy-
sis. Assessing neuropsychological functions should in-
clude tests of each major cognitive domain. A qualitative
analysis of the errors or types of failures in individual
tasks is also required to distinguish between different dis-
eases.

Assessment of memory

In diagnosing the cause of dementia it is important to dis-
tinguish between failures of (a) storage (or retention), as-
sociated with damage to limbic and especially hippocam-
pal structures, (b) retrieval associated with frontal-subcor-
tical dysfunctions, and (c) short-term memory associated
with temporo-parietal lesions:

– Storage disorders are characterized on testing by
deficits in both recall and recognition and rapid loss of
information at delayed recall. The patient shows little
benefit from cues and provision of multiple choice al-
ternatives.

– Retrieval disorders are characterized by a difficulty in
accessing information. Free recall is low, perhaps be-
cause of lack of active or efficient search strategies, but
cues and multiple-choice alternatives enhance perfor-
mance. Recognition is better than recall, and delayed
recall is not impaired.

– Short-term memory disorders are characterized on test-
ing by reduced memory span and rapid loss of informa-
tion measured by the Brown-Peterson paradigm [68].

The Wechsler Memory Scale-Revised (WMS-R), contains
nine subtests and has excellent age norms. It may distin-
guish amnesic from demented patients [6], but it was not
designed for this purpose, and the overall score submerges
potential differences in reasons for failure. Moreover, it
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does not assess specifically the various components of
memory.

The best instrument for assessing memory disorders in
early dementia is probably the Free and Cued Selective
Reminding Test (FCSRT) [31, 32]. Unlike most clinical
memory tests which do not control cognitive processing,
this test includes a study procedure in which subjects
search for items (e.g., grapes) in response to cues (e.g.,
fruit) that are later used to elicit recall of items not re-
trieved by free recall. Including a study procedure is par-
ticularly important for identifying early dementia. Other
pathological or physiological conditions which limit
learning when study conditions are not controlled are oth-
erwise confused with dementia-associated memory im-
pairment in preclinical and early stage disease. Further-
more, cued recall is considered the most useful test among
a large neuropsychological battery in making diagnosis
decision by neuropsychologists [96]. Performance on the
FCSRT distinguishes dementia from normal aging with
accuracy. Moreover, the test (immediate recall, free and
cued recall, learning slope, recognition, delayed free and
cued recall) provides a characterization of the memory
impairment which distinguishes AD from subcortical de-
mentia [76] and from frontotemporal dementia (FTD) [69].
This test is sensitive to early neuropathological changes in
AD, in comparison to global status tests [33], with a cor-
respondence with the Braak and Braak histological stages.

Short-term memory, assessed by the digit span, is not
very sensitive to dementia [18, 49] but may be particu-
larly impaired in progressive aphasia. The Corsi test [92],
a spatial span measure, may be more sensitive to demen-
tia. The performance on dual tasks is impaired early in de-
mentia, but the specificity of this impairment according to
the required tasks is not yet known.

Assessment of other cognitive functions

Language (production and comprehension), motor/praxis,
perceptual and visuospatial, attention and concentration,
and “frontal lobe” function must be assessed to integrate
the memory impairment into a neuropsychological syn-
drome. A number of tests are discussed here, but the pur-
pose of this section is not to review psychometric tests in
general since each neuropsychologist is accustomed to us-
ing his/her own battery. The most important thing in clin-
ical practice is to use pertinent tools to detect and charac-
terize a dysfunction. In addition, the choice of tests de-
pends on the purpose of the study, and, in particular, good
tools for early diagnosis are not necessary the best for the
follow-up.

Language

The various components of language may be assessed by
confrontation naming: the short version of the Token test

[13], reading, writing, and word fluency. Word fluency (let-
ter and category fluency tests) is very sensitive to demen-
tia but is not specific regarding cause. The value of lan-
guage assessment (type of paraphasia/paragraphia, syntax,
phonology, fluency) for differential diagnosis in patients
visiting a memory clinic has recently been assessed [93].

Visuospatial ability

Several tests are available for assessing perceptual and
particularly visuospatial functions, such as the “embed-
ded” figures tests, the Wechsler Adult Intelligence Scale
(WAIS) block design subtests, and the clock drawing test.
Disturbances of visual function are not uncommon in AD,
and several cases with complex impairment of visuospa-
tial abilities have been described, while these functions
are preserved in other dementias.

Apraxia

Constructional praxis (spontaneous drawing, copying
geometrical figures) and gestural praxis (imitation and
command, uni- and bimanual, object utilization), should
be assessed. The nature of the production suggest impair-
ment of the frontal lobe or the subcortical-frontal struc-
tures as a difficulty in control and temporal sequencing. It
indicates damage of the superior parietal regions as a con-
sequence of spatial dysfunction.

Frontal lobe tests

So-called frontal lobe tests, those evaluating abstraction,
planning, and mental flexibility such as the Stroop test
[94] and the Trail Making test [78], the Wisconsin card-
sorting test, and set-shifting are useful but are not actually
specific or sensitive to frontal lobe impairment per se. Di-
vided attention and dual tasks are impaired early in de-
mentia but do not seem to differ between the various types
of dementia.

Abstract thinking, concept formation, and problem
solving are not the first functions to be impaired in AD
[28]. Measures include the WAIS similarities subtest of
abstract verbal reasoning, concept formation, and lan-
guage comprehension. Raven’s Progressive Matrices ex-
amine problem-solving ability and are frequently used in
place of the WAIS to estimate general intelligence in the
elderly and to detect cognitive impairment [9].

Neuropsychological profiles 
of the main dementia syndromes at early stage

The typical AD syndrome is the most common condition.
However, patients may present with a different neuropsy-
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chological profile. Some of these are likely to be related
to AD but others are certainly not. The differential diag-
nosis between AD and non-AD is of major importance for
treatment and research purposes.

Weintraub and Mesulam [99] identified four behav-
iorally related neuropsychological profiles, based on their
experience: (a) progressive amnestic dementia, (b) pri-
mary progressive aphasia, (c) progressive visuospatial
dysfunction, and (d) progressive comportment dysfunc-
tion. Progressive amnestic dementia and progressive visu-
ospatial dysfunction are likely to involve AD [4, 41]
while primary progressive aphasia and progressive behav-
ioral disorders are not. In asymmetric cortical degenera-
tion syndromes, neuropathological study usually shows
mild nonspecific degenerative changes [8].

We focus on the most frequent syndromes that may
pose differential diagnostic problems with AD.

Typical Alzheimer’s disease

The first symptom of typical AD [57] is impairment of re-
cent memory: poor learning and retention of information
over time. Patients with AD show poor learning over re-
peated trials and may make intrusion errors [7]. This is a
disorder of storage, retrieval, and later of short-term mem-
ory. The test for delayed recall has been found to be the
best overall discriminatory measure to differentiate pa-
tients with early AD from cognitively normal elderly con-
trols with the CERAD battery [100, 101], and this is con-
firmed by other studies [1, 50]. Patients with AD lose
more information after a brief delay than patients with
amnesic or dementing disorder. Albert [1] found that the
first delayed recall trial from the California verbal learn-
ing test, the immediate recall of figures from the Wechsler
memory scale, and the time to completion on trail B of the
trail making test to be the most significant predictors of
progression of cognitive difficulties in subjects followed
up for several years. Digit span may be in the normal
range at early stages.

Comparison of the relative prevalence of different cog-
nitive deficits indicates that the disorder of lexical-seman-
tic language is second [42], while syntactic and phonolog-
ical abilities are relatively preserved. Multivariate proce-
dures to determine the efficacy of various measures in dis-
tinguishing between early AD and controls have found
that the only nonmemory factor that assists delayed recall
(the best discriminator) is confrontation naming [101].
The typical pattern of language impairment at an early
stage is one resembling anomic aphasia but with few ne-
ologistic paraphasia, progressing through patterns resem-
bling transcortical sensory aphasia but with relatively
good performance on tasks such as sentence repetition. It
is manifested by word-finding pauses in conversational
speech. In formal testing, patients are impaired on reading
comprehension and verbal reasoning. Verbal fluency tests

are impaired in the early stage, especially the category
fluency, but this is not specific to AD [73].

Visuospatial skills are often impaired relatively early
in the disease. Patients with AD suffer from disorientation
and are unable to copy three-dimensional figures accu-
rately [11]. On the WAIS they obtain their lowest scores
on Block Design and have difficulty copying the designs
of the Benton visual retention test [67]. Facial recognition
is generally impaired early in AD, with deficit attributable
to both perceptual and memory dysfunction.

Frontotemporal dementia

Most of the patients with FTD meet the criteria for AD.
Standard tests and many tasks traditionally thought to be
sensitive to frontal dysfunction are ineffective in discrim-
inating between AD and FTD [30]. Nevertheless, the di-
agnosis of FTD is clinically possible on the basis of his-
tory (personality and behavioral changes precede and re-
main prominent during the course of the disease), the na-
ture of the behavioral disorder, normality on EEG, pre-
dominance of frontal or anterior temporal abnormalities
on brain imaging, and neuropsychology [17, 69, 91].

At the beginning of the disease, scores on global scales
such as the WAIS may be within the normal range. There
is no systematic dissociation between verbal and perfor-
mance IQ, in contrast to AD [59], although it is some-
times observed [45]. It highlights the dissociation be-
tween the profound alteration in personality and behavior
and breakdown in social competence, and relative preser-
vation of cognitive skills [91]. It contributes to the misdi-
agnosis of FTD. The MMS score may remain high for a
long time [19]. Counting backwards may be the most sen-
sitive subtest in FTD. Thus this tool does not seem suit-
able as a screening tool for differentiating FTD from AD.
The Mattis DRS [52] is more reliable, as it is in subcorti-
cal dementia [86].

At early stages, patients are typically oriented in time
and place and provide correct current autobiographical in-
formation. Family members notice a memory impairment
but considers it less important than the behavioral disor-
der [69] and regard it as due to the behavioral difficulties
[34]. Some memory tests are normal [43]. Patients may
obtain normal scores on the logical memory subtest of the
Wechsler Memory Scale with disjoined account [69].
Thus the choice of the test is important for showing the
memory deficit. On the FCSRT [31, 32], free recall is as
poor as in AD at the same degree of severity of dementia,
but recall performance is more enhanced by the use of
specific, directed questions rather than open-ended ques-
tions and by the use of cues and provision of multiple-
choice alternative responses in FTD than in AD [62, 69,
91]. Table 1 compares AD and FTD on cognitive testing.

The pattern of memory breakdown is consistent with a
“frontal-type” amnesia, with memory failures arising sec-
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ondary to failures of attentional, retrieval strategies, orga-
nizational, and regulatory factors rather than a primary
impairment of storage. The variability and unpredictabil-
ity of memory performance support this hypothesis.

Spontaneous speech is usually reduced. Language ut-
terances are typically grammatically correct without para-
phasias and are sometimes of the semantic type [62, 69,
91]. There may be stereotyped remarks. Comprehension
typically remains well preserved except for complex syn-
tactic sentences which requires mental manipulation and
sequencing of information. Naming skills are usually well
preserved, although responses of the “don’t know” variety
are not rare. Reading aloud is preserved. Verbal fluency is
impaired early [59, 73].

Patients have no difficulties in the perceptual recogni-
tion of objects and the appropriate use of objects. The
main feature is that spatial skills are notably preserved
[69, 91]. Although during the early part of the disease pa-
tients may perform poorly on constructional tasks such as
drawing and block constructions, qualitative examination
of the pattern of impaired performance suggests that this
does not have a primarily spatial basis but arises sec-
ondary to organizational failure. This feature distin-

guishes FTD from AD. Upon testing, gestural praxis may
be more easily evoked by imitation than by verbal com-
mand, and long remain normal, which is also a differential
trait from AD.

Frontal lobe tests may be impaired, but surprisingly not
always, at early stages of the disease.

FTD is associated with a primary degeneration of the
frontal and anterior temporal lobes that may correspond
with several histological syndromes, including Pick’s dis-
ease and nonspecific degeneration, but not with AD. It is
not yet possible to distinguish Pick’s disease neuropsy-
chologically from nonspecific frontal lobe degeneration.

Primary progressive aphasia

If the language disorder remains isolated for more than 2
years without behavioral abnormalities, the syndrome of
“primary progressive aphasia” should be considered [91,
99]. It is characterized by difficult speech output, phone-
mic paraphasias, and relative preservation of comprehen-
sion, different from the pattern of AD. Calculation disor-
ders may be contemporary, as well as some orofacial dys-
praxia. Nonlanguage tasks are performed well, although
praxic difficulties may be present on testing [58, 91, 99].

It is unlikely to find Alzheimer pathology at autopsy of
patients with this syndrome. Nonspecific frontotemporal
lobe degeneration or Lewy body disease and even corti-
cobasal degeneration are more likely.

Semantic dementia

Some patients present with a progressive fluent aphasia
on testing, in which the “aphasia” appears to reflect a se-
vere loss of the semantic components of language with a
preservation of other linguistic abilities. This syndrome is
termed “semantic dementia” [90] (see below). It is char-
acterized by profound loss of meaning for both words and
objects. The loss of knowledge in semantic dementia is
not confined to tests for understanding word meaning and
word production. They are also grossly impaired on non-
verbally based tasks requiring the matching of semanti-
cally related pictures of objects. This is in contrast to
well-preserved memory for day-to-day events, such as re-
membering recent personal events and appointments [29,
39, 40, 90, 98]. Patients perform visuospatial and praxis
tasks normally, and memory is not impaired at an early
stage.

Relatively few patients with semantic dementia un-
dergo postmortem histological study, but all show either
classic Pick’s disease or nonspecific temporal more than
frontal degeneration [29, 40, 91].
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Table 1 Major differences between AD and FTD on cognitive
testing (from [73])

FTD vs AD

Short-term memory
Digit span =
Brown-Petterson paradigm

Verbal =
Visuospatial >

Verbal explicit long-term memory
Immediate recall >
Free recall =
Benefit of cueing >
Recognition >
Delayed cued recall >

Implicit memory
Verbal priming >
Perceptual priming >

Verbal fluency =

Attention
Selective attention (cancellation task)

False alarms >
Sustained attention >
Alert <

Stroop test
Time <
Errors =

Trail Making Test (part B)
Time <
Errors >



Lewy body dementia

There are still only few neuropsychological data available
on patients with Lewy body dementia. This dementia is
characterized by cortical and subcortical-frontal dysfunc-
tions [54–56]. In a retrospective study, Salmon et al. [87]
compared patients with Lewy body disease with equally
demented patients with “pure” AD and found that they
have severe deficits in visuospatial and visuoconstructive
abilities. Differences in the impairment of visual memory
and attention have been described between patients with
Lewy body disease and those with AD [84, 88]. Studies
have demonstrated that Lewy body dementia without con-
comitant AD can produce a global dementia characterized
by particularly pronounced deficits in memory (i.e., re-
trieval), attention, visuospatial abilities, and psychomotor
speed [85]. A recent study has shown severe but similar
degrees of impaired performances in tests of attention/
short-term memory (digit span) frontal lobe function (ver-
bal fluency, category, and Nelson card-sort test) and mo-
tor sequencing in both Lewy body dementia and AD
groups as in Parkinson’s disease patients and controls
[26]. In the clock face test improved performance was
noted in the “copy” compared to “draw” part of the test in
controls, patients with AD and those with Parkinson’s dis-
ease but not in the patients with Lewy body dementia,
who achieved equally poor scores in both part of the test.
This feature could help to distinguish between patients
with Lewy body dementia and patients with AD. The
clock face test assesses executive and visuospatial func-
tioning, which may be greatly impaired in Lewy body de-
mentia [26]. Fluctuations in performance from one testing
to another is a striking feature in Lewy body disease [53].

Subcortical dementia

The clinical concept of subcortical dementia was intro-
duced by Albert et al. [2] to describe the mental deteriora-
tion in Huntington’s disease and progressive supranuclear
palsy. This concept has been extended to other extrapyra-
midal syndromes. Its cardinal features are: forgetfulness,
i.e., difficulty in retrieving learned material; slowing of
mental and motor processes; intellectual deterioration
characterized by impaired ability to manipulate acquired
knowledge to generate problem solving; impairment of
arousal, attention, and motivation and affective changes
(depression); and impairment of set-shifting [12]. Freed-
man and Albert [22] have suggested that the term fron-
totemporal system dementia would be more accurate
since it is better correlated with anatomical and functional
disturbances of the frontal lobe and the deep white matter.

This syndrome is encountered in VaD and in ex-
trapyramidal diseases (progressive supranuclear palsy,
Huntington’s disease, and Parkinson’s disease (for review
see [16]). It obviously has common features with FTD,

but motor and mental slowing (in absence of adverse
medications such as neuroleptics) is very late in FTD and
suggests a dysfunction of basal ganglia, as well as an ap-
athetic state; magnetic resonance imaging is thus needed
to detect lacunae in the thalamus caudate or lenticular nu-
clei [72, 74].

Corticobasal degeneration

This is characterized by a severe asymmetric apraxia,
which may or may not be accompanied by spatial dys-
function. It may also be associated with a mild subcortical
dementia [51].

Vascular dementia

A wide variety of neuropsychological changes may be ob-
served in VaD. Clinical features depend on the location,
number, size, and cause of vascular lesions [80]. Among
neuropsychological deficits, the presence of cognitive and
behavioral disorders resembling those in patients with le-
sions of the prefrontal cortex is frequently underlined
[27]. The first description of qualitative neuropsychologi-
cal aspects in the subcortical type of VaD (small vessels,
in contrast to the cortical form due to large vessel disease)
was published by Cummings and Benson [11]. This form
of VaD may lack an abrupt onset and show a progressive
course; it is therefore sometimes confused with AD. The
neuropsychological profile is of subcortical dementia with
mental slowing and problems in retrieval more than of
storage.

The MMS has disadvantages for VaD screening [80].
The Mattis DRS is preferable. However, no specific pat-
tern has been found to distinguish between VaD and AD,
except for a greater impairment of conceptualization in
Bingswanger’s disease than in AD [3]. A list is available
of the tests that are sensitive to the disturbances in VaD
[71, 79, 95].

Differences between AD and VaD have been reported
in executive and motor functions, language, speech, atten-
tion, fluency, and episodic memory. VaD patients are bet-
ter at naming and commit fewer intrusion errors than AD
patients in confrontation naming. Lexical-semantic abili-
ties are better preserved, but syntax and motor aspects of
speech are more impaired [42]. The motor speech abnor-
malities include dysarthria, reduced rate, and disruption of
melody and pitch. There is a slight difference in favor of
AD for executive functions, in agreement with studies
emphasizing the importance of frontal lobe dysfunction in
VaD. Moreover, patients with VaD are more helped by se-
mantic cues in retrieving information than are patients
with AD [14], again in agreement with a frontal-subcorti-
cal dysfunction rather than a hippocampal impairment.
Some patterns of behavior, such as the closing-in phe-
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nomenon and the tendency to globalistic and odd re-
sponses on the Raven’s Colored Matrices are considered
to be a better indicator of a degenerative than for a vascu-
lar form of dementia [24]. VaD patients are helped by the
cueing of geometrical figures if they fail to draw it, in
contrast to AD patients [23].

Conclusion

There are qualitative differences in the cognitive impair-
ment of patients with AD and patients with other types of
dementia that contribute to the clinical differential diag-

nosis between neurodegenerative dementias. Neuropsy-
chological assessment is of help for the early diagnosis of
dementia to determine a profile that suggests its cause. We
suggest a set of tests to assess dementia at early stage
(Table 2). However, the results must be interpreted in the
light of the patient’s history, rate of progression, imaging,
and nature of any behavioral disturbances. There may be
some overlap between two or more pathologies such as
AD plus vascular changes [37, 70] or AD plus Lewy bod-
ies [35] that complicates the diagnostic processing. Fol-
low-up of patients is necessary to improve diagnostic ac-
curacy.

Table 2 Suggested neuropsy-
chological assessment of de-
mentia at early stage (from
[74])

Cognitive function assessed Suggested tests

Overall severity of dementia Mattis Dementia Rating Scale [52]
Short-term memory Digit span (Wechsler Memory Scale)

Block tapping test [92]
Verbal long-term memory FCSRT [32, 33]
Organized information (+/–) Logical memory (Wechsler Memory Scale)
Visual long-term memory Subtest of the Wechsler Memory Scale revised
Intelligence Subtest of the WAIS
Frontal lobe test Stroop test [94]

Digit Cancellation test [92]
Go–No Go test

Motor speed Finger tapping
Constructional abilities
Spontaneous speech
Confrontation naming
Comprehension Token test, short version [13]
Verbal fluency
Behavioral changes Questionnaire de dyscontrole comportemental [46]

Frontotemporal behavioral scale [47]
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