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Abstract
Background The Italian Fund for Alzheimer’s and other dementias approved in 2020 enabled the conducting of a survey in 
the Italian Centers for Cognitive Disorders and Dementias (CCDDs) to analyse the organization, the administrative features 
and the professionals’ characteristics.
Aims To investigate the current use of neuropsychological (NP) tests in Italian CCDDs and the association between the 
use of a basic set of tests for neuropsychological assessment (NPA) and organizational/structural characteristics of CCDDs.
Methods A survey was conducted with an online questionnaire in all CCDDs between July 2022 and February 2023. To 
verify the use of a comprehensive NPA in the diagnosis of cognitive disorders and dementia, we identified a minimum core 
test (MCT).
Results The CCDDs using a Minimum Core Test (MCT) significantly increased from 45.7% in 2015 to the current 57.1%. 
Territorial CCDDs using MCT significantly increased from 24.9% in 2015 to 37% in 2022 (p = 0.004). As multivariable 
results, the presence of psychologist/neuropsychologist in the staff and the University-based/IRCCS CCDDs increased the 
probability of using MCT (OR = 9.2; 95% CI 5.6–15.0; p < 0.001 and OR = 5.4; 95% CI 1.9–15.9; p = 0.002, respectively), 
while CCDDs in Southern Italy-Islands showed a lower probability than those in the North (OR = 0.4; 95% CI 0.2–0.7; 
p = 0.001).
Discussion Almost half of CCDDs (43%) do not use MCT in their clinical practice. The presence of the psychologist/neu-
ropsychologist on the staff has a key role in the adoption of MCT and regional differences have increased over the past years. 
NPA is crucial in the diagnostic process and in characterizing risk profiles in order to implement targeted interventions for 
risk reduction.
Conclusions Our results could help to identify good practices aimed at improving dementia diagnosis. An intervention by 
health policymakers is urgently needed with the aim of improving diagnostic appropriateness and overcoming regional 
differences.

Keywords Neuropsychological assessment · Dementia · Centers for Cognitive Disorders and Dementias · Public health · 
Survey · Minimum core test · National dementia plan · Memory clinic

Introduction

Dementia is worldwide recognised as a priority emergency 
in health- and social care. According to Alzheimer’s Disease 
International’s 2022 World Alzheimer Report, the global 
number of individuals living with dementia, which was esti-
mated to be 55 million in 2019, is expected to increase to 
139 million by 2050 [1]. Today, some countries around the 
world have developed their own national dementia strategies, 
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which share the values of community awareness, personal 
and social responsibility, reliance on early diagnosis, and 
improved quality of care and life [2]. As noticed by the 
World Alzheimer Report, national dementia plans need to 
become a policy priority in order to ensure treatment, care 
and support for people with dementia [1]. Furthermore, the 
detection and timely diagnosis of Alzheimer’s disease (AD) 
and other neurodegenerative disorders are crucial for access 
to new therapies [3].

Neuropsychological assessment (NPA) plays a central 
role in the clinical evaluation of dementia risk (i.e., mild 
cognitive impairment or subtle cognitive changes not ful-
filling the criteria for dementia), or dementia (i.e., dementia 
diagnosis according to a standard definition such as cogni-
tive impairment impacting on social function and activities 
of daily living), and it is designed to determine the presence 
of cognitive and behavioral decline, the degree to which this 
decline interferes with functional daily activities but also 
identifying specific neurodegenerative diseases [4, 5].

The goal of the NPA is to identify whether a single cogni-
tive domain is involved or whether the patient has multiple 
cognitive and behavioral deficits, reflecting the areas of the 
brain influenced by disease [6]. Brief measures for cognitive 
screening are currently widely used for a first-level examina-
tion in clinical practice [5]. The Mini Mental State Exami-
nation (MMSE) is a reliable and sensitive test for global 
cognitive function, although it has well-known limitations in 
distinguishing cognitively healthy individuals from subjects 
with mild dementia [7]. The Montreal Cognitive Assessment 
(MoCA) is another brief screening test with the advantage 
of also investigating executive functions and having good 
sensitivity for mild cognitive impairment and AD [8]. The 
Mini-Cog is a screening test consisting of a three-word recall 
task and the clock drawing test [9]. It is brief and easy to 
administer, but with limited information currently available 
on its diagnostic test due to the poor quality of the studies 
[10].

Screening tests should always be followed by a second-
level assessment, which allows a detailed description of the 
patient's cognitive profile [11, 12]. Thus, a comprehensive 
NPA should include multiple cognitive domains, such as 
learning and memory, complex attention, executive func-
tions, language, perceptual–motor function, and social cog-
nition [13, 14].

However, there is a wide heterogeneity in cognitive 
tests and batteries used in clinical and research settings 
both among European countries and the different Italian 
regions [5, 15]. Some attempts were made in Europe to 
harmonize the use of neuropsychological (NP) tests across 
countries [4, 5, 16], highlighting how far we are from uni-
form our approach to cognitive assessment, due to out-
of-date norms, the presence of linguistic minorities, not-
comprehensive cognitive testing, differences in procedures 

of test administering and tests adopted among different 
countries or regions. Different tools are currently used to 
assess abilities such as memory, language and executive 
functions. However, the main issues raised in these surveys 
were about the psychometric solidity of the tools used. 
They emphasized the importance of being aware of some 
psychometric properties that NP tests should ideally fulfil 
such as content and construct validity [5].

The diagnosis and care of people with dementia in 
Italy is entrusted to Centers for Cognitive Disorders and 
Dementias (CCDDs). Previously established as Alzhei-
mer’s Evaluation Units (UVA) and introduced with the 
Cronos project [17], the purposes of CCDDs were for-
mulated by the Italian Dementia National Plan in 2014 
[18]. The CCDDs are public services fully covered by the 
national health care system, involved in the timely recog-
nition and diagnosis of cognitive disorders, responsible 
for prescribing drugs for behavioral and psychological 
symptoms of dementia (i.e., antipsychotics and antide-
pressants) and specific pharmacological treatments for AD 
(i.e., donepezil, rivastigmine, galantamine and memantine) 
[19], and focusing on the support of patients and families 
throughout the pathways of care [18].

In Italy, two surveys were conducted in 2002 and 2015 
[20–22], carried out by the Italian National Institute of 
Health upon indication of the Ministry of Health with the 
purpose of investigating the activities conducted in the 
UVA [20] or in CCDDs [21, 22] and highlighting their 
central role in the diagnosis and treatment of people with 
dementia. They also investigated the type of tests used 
for the NPA. In 2002 the survey identified the main NPA 
instruments adopted by only 50% of the Italian facilities 
[20].

In 2015, the survey identified a minimum core test (MCT) 
to verify the use of a comprehensive NPA in the diagnosis 
of cognitive impairment and dementia and collected infor-
mation on the presence or absence of a neuropsychologist 
or psychologist on the CCDD staff [21]. The MCT was 
described as an essential set of tests designed to assess key 
cognitive functions [21]. Results showed that only in 45.7% 
of the included CCDDs a comprehensive clinical evaluation 
was provided with large differences in the three macro-areas 
of the country [21, 22]. Thus, the reliability of dementia 
diagnosis varied significantly across different regions of the 
country.

Following the line of research already conducted in 2015, 
the present study aims to investigate how the situation has 
changed in Italy during the years in the third survey con-
ducted in 2022, regarding the use of NP tests or MCT for 
the diagnosis of cognitive disorders and dementia in Italian 
CCDD’s, the presence of a psychologist or neuropsycholo-
gist in the staff, geographical macro-areas distribution and 
type of CCDD.
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Methods

The methodology of the study was described elsewhere 
[23]. Briefly, the survey was launched in July 2022 and 
closed in February 2023. A detailed list of CCDDs was 
provided by representatives of the Regions and Autono-
mous Provinces. The CCDDs were invited to participate 
in the study using a cover letter sent by e-mail.

The survey questionnaire consisted of two sections: a 
profile section and a data collection form [23]. In particu-
lar, the questionnaire was also used to gather information 
on the type of NPA tools and the clinical scales, tests and 
batteries used in CCDDs for the assessment and diagnosis 
of dementias. Information on the presence of at least one 
psychologist or neuropsychologist in the staff, geographic 
macro-areas [defined according to the categorization of the 
Italian National Statistics Institute (ISTAT), i.e., North-
ern Italy, Central Italy or Southern Italy and Islands], the 
type of CCDD [i.e., territorial services, hospital-based 
or University-based/IRCCS (Istituti di Ricovero e Cura 
a Carattere Scientifico)], and the use of a comprehensive 
NPA were included.

The questionnaire was approved by all representatives 
of the Permanent Table of the National Dementia Plan. 
Data were collected through a designed online platform, 
and exported for statistical analyses.

Minimum core test

NP tests were classified according to their cognitive and 
functional domains. Based on compendia of cognitive test-
ing and the recommendations from the Italian Neuropsy-
chological Society [24] and the DSM-5 [13], NP tests were 
defined as follows: (1) learning and memory, language, 
perceptual-motor function, complex attention, executive 
functions and reasoning; (2) composite batteries for global 
assessment; (3) screening tests and (4) praxis. All tests 
were validated for the Italian population (Table 1).

In line with the previous survey [21], to verify the use 
of a comprehensive NPA in the diagnosis of cognitive dis-
orders and dementia, we identified a minimum core test 
(MCT)—that is a set of at least one second-level task for 
each cognitive domain: both verbal and visual episodic 
memory, language, perceptual–motor function, complex 
attention and executive functions and reasoning. It should 
be mentioned, that MCT should always be preceded by a 
first-level screening.

According to previous studies [25, 26] and the recom-
mendations from the Italian Neuropsychological Society 
[24], such an MCT would allow the detection of subtle 
cognitive impairments and different patterns of dementia 

based on the clinical criteria for the diagnosis of MCI or 
dementia [11, 12].

Statistical analysis

The proportion of CCDDs using an MCT for the diagnosis 
of dementia was summarized by absolute frequencies and 
percentages and the Chi-square test was used for the com-
parison between the previous [21] and the current survey. A 
comparison of the distribution of facilities reporting the use 
of MCT according to (i) geographical macro-areas, (ii) pres-
ence of psychologists in the staff and (iii) type of CCDDs 
was performed using Chi-square test.

Logistic regression analysis was used to investigate 
the association between the use of an MCT and the three 
dependent variables above indicated. ORs and their 95% CIs 
were estimated by the model. P values lower than 0.05 were 
considered statistically significant. All statistical analyses 
were carried out using the Statistical Package STATA, v17.0, 
College Station, Texas, USA.

Results

The survey was completed by 450 (84%) over 534 CCDDs 
(91% in the Northern Italy, 78% in the Central Italy, 81% in 
the Southern Italy and Islands) as described elsewhere [23].

Neuropsychological assessment in the Italian 
Centers for Cognitive Disorders and Dementias

Table 1 reports data on the current use of NP tests in 
450 Italian CCDDs and those from the previous studies 
conducted in 2002 (196 UVA over 392) and 2015 (501 
CCDDs over 536) [20, 21]. Particularly, among partici-
pants CCDDs in 2022 the Rey’s 15 words test emerged 
as the most frequently used memory test, followed by the 
Babcock Short Tale and Rey-Osterrieth complex figure 
(ROCF) recall (see Table 1). In the language domain, the 
Semantic verbal fluency test was the prevailing choice 
(see Table 1). The Clock Drawing Test was the most com-
monly employed for assessing constructional abilities (see 
Table 1). Within the executive functions domain, the Pho-
nemic verbal fluency test (FAS) was the predominantly 
used assessment tool (see Table 1). The MMSE and the 
MoCA were the prevalent screening tests utilized (see 
Table 1). These findings were very similar to the data col-
lected in the 2015 survey only for the MMSE, while there 
was a large increase in the use of MoCA (from 6.6% in 
2015 to 64% in 2022). However, in the complex attention 
domain, the Trail Making Test A (TMT A) resulted as 
the prevalent test, whereas the previous survey reported 
a prevalent use of Attentional Matrices and in the 2002 
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Table 1  Overview of the use 
of neuropsychological tests in 
CCDDs in the three surveys

a Rey-Osterrieth complex figure
b Free and Cued Selective Reminding Test

Domains and neuropsychological tests 2002 [20]
Survey, %

2015 [21]
Survey, %

2022 [23]
Survey, %

N = 392 N = 501 N = 450

Learning and memory
Rey’s 15 words test [39] 11.0 65 70.7
Digit span [40, 41] 4.8 52.8 58.4
Corsi Block Test [40, 41] 12.0 46.4 45.8
Babcock short tale [42] 11.2 69.6 66.0
ROCFa recall [42–44] – 52.2 62.0
FCSRTb [45, 46] – – 32.7
Language
Semantic verbal fluency test [47, 48] 15.3 61.2 62.9
Token test [49, 50] 13.3 – 47.1
Boston Naming Test [51, 52] – – 23.6
AAT c [53, 54] 1.5 17.8 20.0
Visual naming [55, 56] – 17.0 15.6
Perceptual–motor function
Drawings copy [39] – 52.4 47.1
ROCFa copy [42–44] 5.6 55.4 64.9
CDTd [57, 58] 9.7 83.6 87.8
Complex attention
Attentional matrices [49] 18.4 54.4 57.8
TMTe A [59–61] 1.3 51.6 61.1
Line cancellation test [62] – – 16.9
Stroop test [63, 64] 2.3 33.2 45.1
Executive functions and reasoning
FASf [39, 47] 17.1 61.8 68.2
CPM47g [39, 65] 1.3 33.2 35.6
TMTe B [59–61] 1.3 51.6 61.1
ToLh test [66, 67] – – 25.8
RMEi test [68, 69] – – 10.0
SPM38j [70, 71] 6.1 41.4 43.8
MCSTk [72, 73] 0.3 24.2 27.1
Social cognition
Story-based empathy task [74] – – 8.4
Composite batteries
MDBl [39] – 22.6 20.0
ACE-Rm [75, 76] – – 20.9
Benton Neuropsychological battery [77] – – 16.2
Short Neuropsychological Examination [78, 79] – – 34.7
FABn [80, 81] – – 69.8
ADAS-cogo [82, 83] 24.0 2.4 36.4
MODAp [84] 23.5 29.8 34.0
Screening tests
MMSEq [85, 86] 97.8 93.2 98.9
MoCAr [8, 87, 88] – 6.6 64
Mini-cog [9, 89] – – 18.2
Praxis
Ideomotor apraxia [49] – – 39.1
Orofacial apraxia test [49] – – 32.7
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survey TMT A was marginally used (see Table 1). Finally, 
some neuropsychological (NP) tests appeared for the first 
time among the utilized tests in the 2022 survey, i.e., the 
Token Test, the Free and Cued Selective Reminding Test 
(FCSRT), the Boston naming test, the Line cancellation 
test, the Tower of London (ToL), the Reading the Mind in 
the Eyes (RME) test, the Story-based Empathy task, the 
ACE-R, the Benton battery, the Short Neuropsychological 
Examination, and the Mini-cog (see Table 1).

The aforementioned tests for each domain have been 
confirmed to be the most commonly used even when 
examining the detailed data for Italian geographical 
macro-areas (see Supplementary Table). However, the 
proportion of facilities administering NP tests varies sig-
nificantly between Northern, Central, and Southern Italy. 
In particular, all NP tests assessing learning and memory, 
language, perceptual–motor function, complex attention 
and executive functions showed significant differences, 
with Northern Italy characterized by a more frequent use 
which decreased in the Central and further in the Southern 
Italy and Islands (p < 0.001 for all tests considered except 
Drawing copy test.

Among the composite batteries, the Frontal Assessment 
Battery (FAB) is the most used in all the CCDDs with a sig-
nificantly higher adoption among those located in the North-
ern regions of Italy (85.6%) compared to Central (59.8%) 
and Southern Italy and Islands (55.4%, p < 0.001). Similarly, 
a more frequent use was found in the North macro-area for 
the short batteries: ACE-R (p = 0.001), Mental Deteriora-
tion Battery (MBD; p = 0.011), Short Neuropsychological 
Examination (p < 0.001), and for the screening test MoCA 
(p < 0.001).

The screening tests MMSE and Mini-cog were admin-
istered uniformly across all macro-areas (p = 0.976 and 
p = 0.541, respectively) (see Supplementary Table).

Characterisation of CCDDs using MCT

A total of 257 CCDDs (57.1%) out of 450 used an MCT dur-
ing their clinical practice (Table 2). This proportion marked 
a significant increase compared to the 2015 survey data, 
which reported 45.7% of facilities utilizing MCT (p < 0.001). 
Compared to the previous survey, there were no significant 
differences in the distribution by geographical location and 
the proportion of CCDDs with at least one psychologist or 
neuropsychologist. However, a notable change was observed 
in the type of facilities adopting MCT: the proportion of 
territorial CCDDs using MCT increased significantly from 
24.9 to 37% (p = 0.004), between the previous and the cur-
rent survey, whereas hospital-based facilities significantly 
decreased from 60.3 to 48.6% (p = 0.01) (Table 2).

Logistic regression results

As reported in Table 3, the probability of using an MCT 
is significantly higher in the CCDDs including at least one 
psychologist or neuropsychologist in their team, this associa-
tion remained significant also after adjustment for the other 
variables (OR 9.2; CI95% 5.6–15.0; p < 0.001). Hospital-
based facilities and university-based/IRCCS CCDDs showed 
a higher probability of using MCT compared to territorial, 
however only the latter remained significantly associated 
in the multivariable model (OR 5.4; CI 95% 1.9–15.9; 
p = 0.002). In contrast, the probability of using an MCT was 
more than halved in CCDDs located in Central and Southern 
Italy and the Islands in comparison with facilities located in 
the Northern regions. After the multivariable adjustment, 
the probability of using an MCT was 60% lower when com-
paring CCDDs located in Southern Italy and the Islands to 
those in the North (OR 0.4; CI 95% 0.2–0.7; p = 0.001). This 

c Aachen Aphasie Test
d Clock drawing test
e Trail Making Test
f Phonemic verbal fluency test
g Raven's Progressive matrices color form
h Tower of London
i Reading the mind in the eyes
j Raven's Progressive matrices
k Modified card sorting test
l Mental Deterioration Battery
m Addenbroke's Cognitive Examination Revised
n Frontal Assessment Battery
o Alzheimer's disease assessment scale
p Milan overall dementia assessment
q Mini Mental State Examination
r Montreal Cognitive Assessment

Table 1  (continued)
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finding showed worsening with respect to the 2015 survey 
(OR 0.56; CI 95% 0.35–0.89; p = 0.014).

Discussion

The present survey provides an up-to-date overview of the 
use of NPA in Italian CCDDs and the characteristics of 
CCDDs adopting the MCT for NPA. A comprehensive cog-
nitive assessment is crucial in the diagnostic process of cog-
nitive impairment and dementia. However, in the European 
scenario, data on tools used in health services for the assess-
ment of dementias are scarce and studies included a very 
limited number of centers [4, 27]. As previously noticed 
[23], a remarkable response rate of 84% was obtained thanks 
to the close collaboration between the Italian National 

Institute of Health, the regional institutional representatives, 
and health professionals in charge of CCDDs. Then, to our 
knowledge, there are no studies similar to ours on the use of 
NP tests in the current clinical practice of memory clinics in 
other countries. This prevents us from making comparisons 
with other healthcare settings and therefore having a more 
general picture of the phenomenon.

Firstly, important finding, our results confirm the trend, 
already highlighted in the 2015 survey [21], to use more key 
tools for the diagnosis of MCI and dementia, such as tests 
for episodic memory, language, complex attention, percep-
tual–motor function, executive functions and social cogni-
tion, in line with the Diagnostic and Statistical Manual of 
Mental Disorders, Fifth Edition (DSM-5) guidelines [13], 
and with the clinical criteria for the diagnosis of MCI or 
dementia [11, 12].

Table 2  Comparisons between 
two surveys conducted in 2015 
and 2022: CCDDs using a 
MCT according to geographical 
macro-areas, presence of 
at least one psychologist or 
neuropsychologist in the staff 
and type of CCDD

MCT  minimum core test, CCDD  Centers for Cognitive Disorders and Dementias, IRCCS  Istituti di Ricov-
ero e Cura a Carattere Scientifico

2015 2022 p-value

CCDDs using MCT 229/501 (45.7%) 257/450 (57.1%) 0.001
N = 229 N = 257

Psychologist in the CCDD staff
At least one 187 (81.7%) 223 (86.8%) 0.122
No psychologist or neuropsychologist 42 (18.3%) 34 (13.2%) 0.122
Geographical macro-area of CCDD
Northern Italy 127 (55.5%) 149 (58.0%) 0.579
Central Italy 44 (19.2%) 43 (16.7%) 0.473
Southern Italy and Islands 58 (25.3%) 65 (25.3%) 1.000
Type of CCDD
Territorial services 57 (24.9%) 95 (37.0%) 0.004
Hospital-based 138 (60.3%) 125 (48.6%) 0.010
University-based/IRCCS 34 (14.8%) 37 (14.4%) 0.901

Table 3  Descriptive analysis 
and logistic regression assessing 
the association between the 
use of MCT and CCDDs’ 
characteristics in the survey 
conducted in 2022

OR  odds ratio, AOR  adjusted odds ratio, 95% CI  95% confidence interval for the estimated odds ratio, 
MCT  minimum core test, CCDD  Centers for Cognitive Disorders and Dementias; IRCCS  Istituti di Ricov-
ero e Cura a Carattere Scientifico

N (%) Univariable analysis Multivariable analysis

OR 95%CI p-value AOR 95%CI p-value

At least one psychologist/ 
neuropsychologist in the 
staff

291 (64.7%) 12.1 7.6–19.2  < 0.001 9.2 5.6–15.0  < 0.001

Type of CCDD
Territorial 200 (44.4%) 1.0 1.0
Hospital-based 208 (46.2%) 1.7 1.1–2.5 0.011 1.4 0.8–2.2 0.203
University-based/IRCCS 42 (9.3%) 8.2 3.1–21.7  < 0.001 5.4 1.9–15.9 0.002
Geographic macro-area
Northern Italy 202 (44.9%) 1.0 1.0
Central Italy 82 (18.2%) 0.4 0.2–0.7 0.001 0.7 0.3–1.3 0.226
Southern Italy and Islands 166 (36.9%) 0.2 0.1–0.4  < 0.001 0.4 0.2–0.7 0.001
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Moreover, the publication of the normative data in the 
Italian population encouraged the adoption of some interna-
tionally well-known NP tests (i.e., FCSRT, Boston Naming 
test, Tower of London test, RME test and Story-based Empa-
thy task). In particular, among memory tests, the FCSRT 
aims to the episodic memory assessment in elderly people 
under conditions that control the encoding effectiveness. 
Two episodic memory tests incremented their utilization: 
the Rey’s 15 words test, a well-recognized measure of a per-
son's ability to encode, store and recover verbal information 
in different stages of immediate memory, and the ROCF 
recall, i.e., the delayed recall trial of the ROCF test measur-
ing the visual memory. These results highlighted a growing 
awareness of the importance of deeply evaluating episodic 
memory impairment, in line with the current clinical and 
research criteria for the diagnosis of Alzheimer’s dementia 
[28, 29]. In the language domain, compared to the previous 
surveys, the utilization of the Token test, assessing auditory 
comprehension, was increased not only because its utility in 
defining cognitive profiles of subjects with language disor-
ders [30], but also in assessing the progression of cognitive 
impairment in AD [13]. In the perceptual–motor function 
domain, the ROCF copy was adopted by a higher number 
of CCDDs than in the past. The ROCF copy, measuring 
the perceptual–motor function and visuospatial construction 
ability by means of the copy trial, is effective in the dif-
ferential diagnosis of dementias, even in the earliest stages 
[31]. The Stroop test and TMT-A in the complex attention 
domain and the TMT-B in the executive functions domain 
incremented their utilization. They assess a wide range of 
active cognitive processes including problem-solving, plan-
ning, sustained attention, inhibition, multitasking, cognitive 
flexibility, and the ability to cope with novelty: we could 
hypothesize that the increased interest in assessing this 
cognitive area is linked to the recent studies confirming the 
presence of early impairment in AD subjects [32]. Among 
the composite batteries for global cognition, ADAS-cog was 
adopted by a higher number of CCDDs than in the previ-
ous surveys, probably due to its ability to capture cogni-
tive decline in follow-up assessment, although this tool was 
widespread in clinical trials [33]. Furthermore, the ACE-R, 
and the FAB started to be used by many services in 2022 
probably thanks to the recent updating of normative data in 
the Italian population [34].

In 2022 we surveyed utilization in the NPA of CCDDs of 
two tests of social cognition because of the growing litera-
ture on its impairment in neurodegenerative diseases [35, 
36]. The prevalence of the RME test and the Story-based 
Empathy task utilization is still low despite the fact that 
social cognition is recognized as a diagnostic criterion of 
neurocognitive disorders [13].

Our results on cognitive domains assessed in memory 
clinics confirm the accordance with previous data from other 

European countries [4, 21]. Moreover, our results are in line 
with results from the consensus conference on NPA for neu-
rocognitive disorders across European countries to enhance 
the NP battery’s sensitivity to the typical AD, atypical AD, 
and behavioral variant of frontotemporal dementia [37]. 
However, there are many disparities in the use of NP tests 
between the different Italian macro-areas, with a lower adop-
tion of NP tests in Southern Italy and the Islands compared 
to the Northern regions and Central Italy (see Supplemen-
tary Table). This reflects wide differences in the allocation of 
healthcare resources, in terms of geographical distribution of 
the centers and number of dedicated professionals.

The second finding is that the overall use of the MCT is 
significantly higher than in the past (going from 45% in 2015 
to the current 57%), possibly ascribed to the scientific and 
cultural process of harmonization of cognitive assessment 
for detection of cognitive impairment and dementia. These 
encouraging results indicate overall growth throughout our 
country because of the higher use of the MCT in CCDDs 
of Northern Italy, and the increase in territorial services. 
However, there are still too many inequalities across regions 
about health services and NP instruments currently adopted 
for dementia diagnosis. Several factors may explain the 
lower likelihood of receiving an NPA with an MCT in the 
South and Islands. One reason could be the increase in the 
number of patients in charge. As previously reported (23), 
we found that the total number of patients yearly seen in 
a CCDD increased by 10% between 2014 and 2019, with 
a notable increase in the South. Another possible factor is 
the lower availability of an integrated care pathway in the 
South [23].

Our results could help to identify good practices aimed at 
improving early dementia diagnosis and differential diagno-
sis in order to improve dementia care and minimize patient 
and family burdens.

The third important result of the present survey is the 
improvement over 2015 in the presence of at least one 
psychologist or neuropsychologist in the CCDDs’ team in 
association with a higher probability of using an MCT in 
the CCDDs (going from OR = 4.55 in 2015 to the current 
OR = 9.2). As previously reported [21], in Italy professional 
psychologists’ expertise includes the specific requirements 
for neuropsychological examiners, already defined in 1985 
by the American Psychological Association. Currently, 
as we are far from having comprehensive NPA as part of 
the health offered by Italian memory clinics, public efforts 
toward increasing professional figures such as psychologists 
are needed. Besides behavioral and functional assessment, 
the comprehensive NPA is crucial in characterizing the cog-
nitive profiles of individuals at risk (i.e. with mild cognitive 
impairment or subtle cognitive changes) or individuals with 
dementia (i.e. meeting the criteria for dementia), quantifying 
cognitive impairment, detecting relevant change over time, 
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and planning targeted interventions [5, 14, 37]. Furthermore, 
early identification of risk factors in fully evaluated individu-
als with appropriate NP testing would allow the implementa-
tion of targeted interventions to reduce the risk of dementia, 
an action recently supported by the European Task Force for 
Brain Health Services [38]. The advent of new drug thera-
pies for dementia will require a high selection of eligible 
patients with a correct diagnosis [38]. Thus, it will be impor-
tant to act as soon as possible to improve the NPA offered by 
CCDDs to enable patients to receive therapies. Finally, from 
a public health point of view, an intervention by national 
and local health authorities and scientific societies involved 
in the topic of dementia is urgently needed with the aim of 
improving diagnostic appropriateness considering that 43% 
of CCDDs do not declare an MCT and the large differences 
regional in the use of NP tests. Policymakers’ interventions 
are more urgent because our findings highlighted a worsen-
ing over the past years in the probability of using an MCT 
among CCDDs located in the Southern regions and the 
Islands compared to Northern Italy.

The main strength of this survey is the inclusion of struc-
tures based on the whole national territory. Our data showed 
remarkable reliability thanks to the high participation rate 
of CCDDs in the three surveys (2002 [20], 2015 [21], 2022 
[23]). This study can be of support in understanding the 
functioning of Italian CCDDs and the type of NP tools used 
in clinical practice to assess people with cognitive com-
plaints. This is an extremely relevant issue, considering that 
potentially disease-modifying treatments are currently under 
development, that will require more sensitive NP measures 
for the early identification of cognitive disorders and demen-
tia. The main limitation of this survey is the use of self-
administered questionnaires, thus potentially overestimating 
the actual scenario.

Conclusions

Our results on NPA could help to identify good practices 
aimed at improving early dementia diagnosis and differen-
tial diagnosis. 43% of CCDDs do not declare an MCT and 
there are large disparities between Northern and Southern 
Italy and the Islands. The adoption of MCT as part of a 
high-quality health offer is linked to the presence of the psy-
chologist or neuropsychologist in the CCDD’s staff. Such 
professionals have key importance because the role of NPA 
is crucial in the diagnostic process and in characterizing 
relative risk profiles in order to implement targeted interven-
tions for dementia risk reduction. An intervention by health 
policymakers is urgently needed with the aim of improving 
diagnostic appropriateness and overcoming regional differ-
ences in the use of NP tests.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s40520- 024- 02869-6.
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