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Abstract

Introduction A new national survey has been carried out by the Italian Centers for Cognitive Disorders and Dementias
(CCDDs). The aim of this new national survey is to provide a comprehensive description of the characteristics, organizational
aspects of the CCDDs, and experiences during the COVID-19 pandemic.

Methods A list of all national CCDDs was requested from the delegates of each Italian region. The online questionnaire is
divided in two main sections: a profile section, containing information on location and accessibility, and a data collection
form covering organization, services, treatments, activities, and any service interruptions caused by the COVID-19 outbreak.
Results In total, 511 out of 534 (96%) facilities completed the profile section, while 450 out of 534 (84%) CCDDs also com-
pleted the data collection form. Almost half of the CCDDs (55.1%) operated for 3 or fewer days a week. About one-third of
the facilities had at least two professional figures among neurologists, geriatricians and psychiatrists. In 2020, only a third
of facilities were open all the time, but in 2021, two-thirds of the facilities were open.

Conclusion This paper provides an update on the current status of CCDDs in Italy, which still shows considerable heteroge-
neity. The survey revealed a modest improvement in the functioning of CCDDs, although substantial efforts are still required
to ensure the diagnosis and care of patients with dementia.

Keywords Memory clinic - Centers for Cognitive Disorders and Dementias - Survey - COVID-19 - Dementia - Public
health - National dementia plan

Introduction

The World Health Organization (WHO) has recognized
dementia as a priority in public health and has endorsed
the Global Action Plan on the public health response
to dementia 2017-2025 [1]. In Italy, about one million
individuals are affected by dementia and around 900,000
by mild cognitive impairment (MCI), with more than three
million people directly or indirectly involved in caring [2,
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3]. Recent population-based studies conducted worldwide
have suggested that the age-specific risk of dementia may be
changing in some geographical areas [4]. Therefore, in Italy,
the number of cases is increasing due to aging population,
and current projections estimate that by 2025 there will
be 1.5 million people living with dementia in Italy [5].
However, by modifying 12 risk factors it may be possible to
prevent or delay up to 40% of dementia cases [6].
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Memory clinics are healthcare services that have a pivotal role
in the management of dementia and cognitive disturbance [7].

An emerging body of evidence shows that timely access to
a specialist cognitive assessment service and early diagnosis
lead to better outcomes for people with dementia and their
families, and are cost-effective for the health system [8]. Early
intervention helps to delay cognitive decline, preserve func-
tional abilities, and delay admission to institutional care [9].
Accurate and timely diagnosis, support for persons living with
dementia and their families, and early intervention provided
by a multidisciplinary team of health professionals, together
with legal advice, can have a positive impact on care [7].

However, a significant heterogeneity in the structure,
organization, resources, and activities of memory clinics has
been documented in several countries, particularly those that
are included in the Organization for Economic Co-operation
and Development (OECD) [10-16], potentially attributable
to the absence of care guidelines and standards [10].

There are currently no disease-modifying therapies for Alz-
heimer’s disease (AD) in Europe. However, new drugs will be
approved in Europe in the next years [17], while the composi-
tion of the dementia care workforce continues to evolve [18].

A substantial number of MCI cases would require screen-
ing, diagnosis, and treatment to prevent the progression of
Alzheimer’s dementia [19]. Therefore, it is crucial to assess
the preparedness of memory clinics before the introduction
of new therapies. Therefore, the public health system must
ensure that the resources are in place to provide adequate
care. Unfortunately, there are numerous barriers to achiev-
ing this goal, and understanding the location, accessibility,
organization, services, and treatments provided by memory
clinics is a prerequisite for resource allocation.

Moreover, during the COVID-19 pandemic, many
patients experienced difficulties in accessing care with
delays in diagnosis and extended follow-up periods [20, 21].

The Italian memory clinics, initially established as Alz-
heimer’s Evaluation Units, were introduced in 2000 with the
Cronos project and [22] were renamed as Centers for Cogni-
tive Disorders and Dementias (CCDDs) with the formula-
tion of the Italian National Dementia Plan (NDP) in October
2014 [23]. The CCDDs are public services fully covered
by the national health system [23], which are important to
ensure timely recognition and diagnosis of cognitive disor-
ders. Furthermore, they are responsible for prescribing anti-
dementia drugs [24] and antipsychotics drugs in patients
with dementia [24] and actively provide psychosocial, edu-
cational, and rehabilitative interventions and post-diagnosis
psychosocial support for patients and caregivers.

In December 2020, the Italian Parliament finally approved
an amendment to the 2021 budget law, which provided total
funding of €15 million for the Italian National Dementia
Plan from 2021 to 2023. The main goal of the Italian Fund
for Alzheimer’s and other dementias is to provide new
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strategies from a public health perspective and to understand
the management of dementia care in Italy [25]. This project
has funded a new survey of the CCDDs located in Italy, and
an update of the online map of these services [25].

A previous national survey of CCDDs was conducted in
2014, and provided a snapshot of the organization and activities
of CCDD:s in Italy [26-28]. In addition, a specific survey was
conducted between December 2020 and April 2021 to collect
data on the readiness of CCDDs to support the inclusion of
migrants in the public health response to dementia [29].

This new national survey aims to illustrate the structure of
Italian CCDDs, such as references, service and staff organi-
zation, diagnostic work-up, and experience during the pan-
demic period.

Methods
Surveyed facilities

In continuity with previous research [27], this study used
a survey research approach. All CCDDs operating in Italy
were included in the study. These facilities are located in
different geographical area of the country. In order to pro-
mote coordinated action with the different regional and local
health authorities, representatives of the Regions and Auton-
omous Provinces in the Permanent Table of the National
Dementia Plan actively participated in compiling updated
lists and contact details of CCDDs within their respective
territories. Geographical macro areas were defined accord-
ing to the categorization of the Italian National Institute of
Statistics (ISTAT).

Questionnaire

The survey questionnaire was based on the previous ques-
tionnaire to ensure the comparability of results [27] and was
partially modified by members of the Permanent Table of the
National Dementia Plan. It consists of two sections: a profile
section and a data collection form.

The profile section (19 questions) gathered information
regarding: (i) the address and contact details of the main
facility and any branches; (ii) the setting of facility (e.g.,
territorial, hospital, university); (iii) the days and hours
of operation on a weekly basis (both for the main facility
and branches); and (iv) other information on services such
as patients access, activation data, and the facility’s clini-
cal director. Information was requested for the year 2022.
Much of this information is used to update the Dementia
Observatory website (https://www.demenze.it/).

The data collection form (20 questions) requires infor-
mation about: (i) the staff composition; (ii) the availability
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of an integrated care pathway document and a computer-
ized archive; (iii) the clinical and cognitive assessment
tools used; (iv) the clinical activity (e.g., waiting list and
the average waiting time for accessing to the service); (v)
the number of patients evaluated annually and the type of
diagnosis; and (vi) psychosocial, educational, and rehabili-
tation services provided directly or by agreements. It was
requested to provide information for the year 2019, the last
year before the pandemic.

Compared to the previous questionnaire [27], the presence
of CCDDs with branches was investigated and structural infor-
mation (number of locations, days and hours of operation) as
well as contact information was collect for the inclusion in
the online map. Information was collected on the presence
of professionals not previously considered (e.g., occupational
therapists, cultural mediators, and interpreters), the provision
of telemedicine services and the use of digital monitoring tools.
Finally, respondents were asked about the CCDDs activity dur-
ing the pandemic years 2020 and 2021, whether the service
was always open or partially closed, and the average length of
any possible closure. The survey questionnaire was developed
online by computer experts on a platform that allowed for con-
tinuous monitoring of the survey. The questionnaire included
both closed questions with pre-coded response options and
open-ended questions. Most questions were mandatory, and
some automatic checks were implemented in the questionnaire
to prevent inconsistent responses (e.g., the sum of the entered
percentages should be 100).

Procedure

Ten CCDDs participated in a pilot phase to test the system’s
functionality. Then, the survey was launched in July 2022
and closed in February 2023. CCDDs were invited to partici-
pate in the study through a cover letter sent by e-mail. They
were informed about who was responsible for the research,
the aims of the study, and the objectives of the “Italian
Fund for Alzheimer’s and other dementias”. They were
also invited to participate in the online survey and received
personal access credentials and a guide to facilitate data
entry. They had the option to complete the survey in mul-
tiple sessions and it typically took between 30 and 60 min
to complete. Clinical representatives of the services were
responsible for completing the self-administered computer-
based questionnaire. A team of researchers monitored survey
participation and followed up with emails and phone calls
to clarify any doubts about the survey. The representatives
of the Regions and Autonomous Provinces in the Permanent
National Table on Dementia actively collaborated with the
National Institute of Health in involving the CCDDs in the
study. After consent was obtained responses were automati-
cally registered in the online platform and then exported for
statistical analysis in accordance with the privacy policy.

Statistical analysis

Before starting the analytical phase, a number of cross
checks were conducted to ensure the consistency of the col-
lected information, particularly regarding the number of
patients under care and the date of service activation.

The mean number of dementia cases per CCDD was
calculated by dividing the estimated cases of dementia by
the total number of CCDDs in each Region or Autonomous
Province. The cases of dementia in a specific Region or
Autonomous Province were estimated by multiplying the
European dementia prevalence rates stratified by age and
gender [2] for the number of over-65-year residents in each
Italian Region in 2022, as provided by the Italian National
Institute of Statistics (http://dati.istat.it/).

Categorical variables were reported as absolute numbers
and percentages; continuous parameters were described as
median and interquartile range (IQR) and mean (min-max).
The normality of the distribution of continuous variables was
checked by the Shapiro Wilk test. The collected information
characterizing the facilities was compared among the three
Italian macro areas (North, Center, and South/Islands) using
the Kruskal-Wallis test for continuous variables and Chi-
square test or Fisher’s exact test for categorical variables.

A p-value less than 0.05 was considered statistically sig-
nificant. All analyses were performed using STATA SE ver-
sion 17.

Results

Overall, 534 CCDDs were identified across Italy, including
223 in the Northern regions, 105 in the Central regions and
206 in the South and Islands (Fig. 1A). The mean number of
dementia cases per CCDD was 2065, decreasing from 2405
in the North, 2216 in the Center to 1618 in the South/Islands
of Italy (Supplementary table 1). At the regional level, the
estimated mean number of dementia cases per CCDD var-
ied widely ranging from 6445 (Molise) to 860 (Calabria)
(Fig. 1B, and Supplementary table 1). The profile section of
the web-based questionnaire was completed by 511 (96%)
out of 534 facilities. The overall response rate was 100% in
the North, 97% in the Center, and 91% in South/Islands (Sup-
plementary tablel). The data collection form, which collect
information on staff, services provided relating to care, non-
pharmacological treatments and assistance, type of diagnosis
and characteristics of clinical activities based on data referred
to 2019, was completed by 450 out of 534 (84%) CCDDs.

CCDDs had a median established duration of 20 years
(IQR 9-22), with a similar duration of activity observed
across the three different areas of Italy (North 21 (IQR
10-22) years, Center 17 (IQR 5-23), South/Islands 20 (IQR
10-22), p=0.456).
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Fig. 1 A Distribution of Italian CCDDs by Italian region and geographic macro-areas defined according to the Italian National Institute of Statis-

tics (ISTAT) categorization; B Estimated mean number of dementia cases per CCDD at the regional level

Main organizational characteristics of CCDDs

A total of 163 branches belonging to 98/511 (19%) CCDDs
was identified; each main facility could have from one to five
branches (Supplementary table 2).

As regards the setting, territorial and hospital-based
CCDDs were the most common types (Table 1). In
Northern regions, CCDDs were more frequently placed
in hospitals, while territorial facilities were more often
available in South/Islands (p <0.001). The median of
opening hours was higher in North Italy (p <0.006)
and in this area increasing from 12.3 in 2014 to 18 h
nowadays; it remained similar in Center and South/
Islands (Table 1). More than half (55.1%) of CCDDs were
opened 3 or less days in a week, the number of opening
days in main facilities was similar according to macro-
areas (p=0.081). As regarding branches, no significant
difference was found in opening days and hours across the
three areas (data not shown).

Most of structures were coordinated by neurologists
(n=236,46.1%) or by geriatricians (n=215, 42.0%), only
6% were managed by psychiatrists (n=29) and 1.6% by
psychologists (n=38). At least two specialized physicians
(neurologist, geriatrician, and psychiatrist) were present
in 133 (29.5%) facilities, with similar proportion in the
macro-areas (North 31%, Center 28%, South/Islands 28%,
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p=0.790) compared to 20.8% in the previous survey (data
not shown) [27],

The total number of healthcare professional employed in
the 450 facilities and 163 branches was of 2565 (1270 medical
staff, 548 psychologists/neuropsychologists, 447 nurses, 248
other healthcare professionals, 52 administrative staff).

About one-fifth (18%) of total staff were temporary
workers, with higher rates among psychologists and neu-
ropsychologists, reaching 34% and 43%, respectively (data
not shown). These professionals, on average, accounted for
19% of the staff of a CCDDs with significant differences
between macro-areas (Table 1).

Regarding the availability of services during the pan-
demic, only one-third of facilities were always open in
2020. In 2021, on the other hand, two-thirds of the facili-
ties were open (Tablel).

Services for diagnostic assessment

Table 2 shows the proportions of CCDDs, which provided
diagnostic tools directly or through agreement in Italy and
in its three different geographical areas. An increase in the
availability of all the procedures was observed compared
to previous survey [27], from 88 to 94% for neuropsycho-
logical assessment, from 43 to 78% for electroencephalo-
gram (EEG), from less than 70 to 81% for brain computer
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Table 1 Characteristics of Italian CCDDs at the national level and by geographical macro-area, data are expressed as N (%) or median (inter-
quartile range—IQR) and mean (min—-max)

Organizational features Referred to 2022 Italy (n=511) North (n=223) Center (n=102) South/Islands (n=186) p
(n=adherent CCDDs)

Setting, N (%)

Territorial 225 (44.0%) 71 (31.8%) 42 (41.2%) 112 (60.2%) <0.001
Hospital 239 (46.8%) 130 (58.3%) 48 (47.1%) 61 (32.8%)
University 47 (9.2%) 22 (9.9%) 12 (11.8%) 13 (7.0%)
Main CCDD opening days/week,
median (IQR) 3 (1-5) 4(2-5) 3 (2-5) 3(1-5) 0.081
mean (min—-max) 3.2 (1-6) 3.3 (1-6) 3.1 (1-6) 3.0 (1-6)
Main CCDD opening hours/week,
median (IQR) 14 (6-27) 18 (7-31) 13 (7-22) 11 (6-24) 0.006
mean (min—-max) 17.6 (1-72) 19.7 (1.5-47) 16.5 (1-63) 15.7 2-72)
CCDDs with branches, N (%) 98 (19.2%) 45 (20.2%) 21 (20.6%) 32 (17.2%) 0.690
Referred to 2019 (n=adherent CCDDs Italy (n=450) North (n=202) Center (n=82) South/Islands (n=166) p
operating in 2019)
Waiting list existence, N (%) 357 (79.3%) 163 (80.7%) 63 (76.8%) 131 (78.9%) 0.756
Waiting time to access the services, N (%)
1-3 months 215 (60.1%) 83 (50.9%) 42 (66.6%) 90 (68.2%) 0.002
4-6 months 85 (23.7%) 52 (31.9%) 14 (22.2%) 19 (14.4%)
> 6 months 20 (5.6%) 12 (7.4%) 4 (6.4%) 4 (3.0%)
Availability of a ICPs (Region, Hospital, Health 224 (49.8%) 139 (68.8%) 40 (48.8%) 45 (27.1%) <0.001

Local Service, district level), N (%)

Staff composition: proportion on the overall staff,
median % (IQR) mean (min—-max)

Neurologists 20% (0-43) 17% (0-33) 27% (0-50) 20% (0-50) 0.015
26% (0-100) 20% (0-100)  33% (0-100) 29% (0-100)

Geriatricians 18% (0-46) 22% (0-44) 20% (0-50) 0% (0-40) 0.074
27% (0-100) 27% (0-100)  34% (0-100) 23% (0-100)

Psychiatrists 0% (0-0) 0% (0-0) 0% (0-0) 0% (0-0) <0.001
4% (0-100) 3% (0-100) 0.5% (0-14) 7% (0-100)

Neuropsychologists/psychologists 17% (0-33) 22% (14-33) 9% (0-29) 0% (0-25) <0.001
19% (0-100) 24% (0-83) 17% (0-100) 13% (0-67)

Other (nurses, social workers, speech 25% (0-40) 28% (0-40) 0% (0-33) 33% (0-50) <0.001

therapists, physiotherapists, occupational 25% (0-82) 26% (0-75) 16% (0-67) 27% (0-82)

therapists, cultural mediators, geneticists,
interpreters, administrative)

Referred to 2020/2021 Italy (n=450) North (n=202) Center (n=82) South/Islands (n=166) p
Opening in 2020, N(%)
Always open 165 (36.7%) 50 (24.8%) 26 (31.7%) 89 (53.6%) <0.001
Closed for <3 months 133 (29.6%) 73 (36.1%) 31 (37.8%) 29 (17.5%)
Closed for> =3 months 124 (27.5%) 63 (31.2%) 20 (24.4%) 41 (24.7%)
Closed for unknown time 28 (6.2%) 16 (7.9%) 5(6.1%) 7 (4.2%)
Opening in 2021, N (%)
Always open 368 (81.8%) 163 (80.7%) 69 (84.2%) 136 (81.9%) 0.594
Closed for <3 months 39 (8.7%) 21 (10.4%) 5(6.1%) 13 (7.8%)
Closed for> =3 months 32 (7.1%) 11 (5.4%) 7(8.5%) 14 (8.4%)
Closed for unknown time 11 (2.4%) 7 (3.5%) 1(1.2%) 3(1.8%)

ICPs integrated care pathways

Missing values: waiting list existence (n=23, 5.1%), waiting time to access the services (n=38, 10.6%), staff (n=1, 0.2%), availability of a ICPs
(n=39, 8.7%)
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tomography (CT) and magnetic resonance imaging (MRI),
cerebrospinal fluid (CSF) biomarkers from 30 to 62%,
genetic testing from 27 to 56%, single photon emission com-
puted tomography (SPECT)/positron emission tomography
PET FDG from 50 to 77% (data not shown), volumetric
and functional MRI from 17 and 23% to over 40% for both
(Table 2).

Significant differences were observed in the availabil-
ity of PET FDG, and CSF biomarkers between CCDDs
in the North compared to those in the Center and South/
Islands consistent with previous results (p =0.006 and
p <0.001, respectively). Also, neuropsychological tests
and plasma biomarkers were more frequently used for the
diagnostic evaluation in the Northern regions (p =0.012
and p <0.001, respectively) (Table 2).

Services for care and treatment

The use of telemedicine and the presence of Alzheimer’s
Café were available in less than half of facilities, and more
frequently in the Northern regions (Table 3). Patients and
family counseling services were less available in Central

and Southern regions. Cognitive rehabilitation was provided
in 67% of CCDDs, with significant differences according
to Italian macro-areas. CCDDs collaborated with family
associations and third sector organizations in 66% and 50%
of structures, with significant lower proportion in Southern
regions (p <0.001 and p=0.017, respectively). Structures
providing legal aid promotion, legal support, training, and
updating activity were less common in the South. On the
contrary, home visits and motor tele rehabilitation were
offered more frequently in CCDDs in the Center and the
South of Italy.

Diagnosis of patients followed by CCDDs
and Clinical activities of CCDDs

The most frequent diagnosis was dementia (60%) followed
by mild cognitive impairment (20%) and subjective memory
disorder (10%), the latter was less frequent in patients fol-
lowed in the North (Table 4). Among dementia diagnoses,
Alzheimer was prevalent, followed by mixed and vascular
dementia, which were significantly more frequent in the
South/Islands (p <0.001 for both) (Table 4).

Table 2 Diagnostic procedures provided by Italian CCDDs directly or by agreement at the national level and by geographical macro-area, data
are expressed as N (%) or median (interquartile range—IQR) and mean (min—-max)

Diagnostic assessment Italy (n=450)

North (n=202)

Center (n=282) South/Islands (n=166) P

Services provided directly or by agreement, N (%)

Clinic assessment 450(100.0%) 202 (100.0%) 82 (100.0%) 166 (100.0%) 1.000
Neuropsychological assessment 423 (94.0%) 197 (97.5%) 75 (91.5%) 151 (91.0%) 0.012
ECG and cardiological examination 382 (84.9%) 176 (87.1%) 65 (79.3%) 141 (84.9%) 0.245
Blood tests 371 (82.4%) 175 (86.6%) 62 (75.6%) 134 (80.7%) 0.066
Brain MRI 366 (81.3%) 171 (84.7%) 65 (79.3%) 130 (78.3%) 0.260
CT Brain scan 366 (81.3%) 169 (83.7%) 63 (76.8%) 134 (80.2%) 0.395
EEG 351 (78.0%) 168 (83.2%) 60 (73.2%) 123 (74.1%) 0.057
PET FDG 335 (74.4%) 165 (81.7%) 57 (69.5%) 113 (68.1%) 0.006
SPECT 314 (69.8%) 148 (73.3%) 51(62.2%) 115 (69.3%) 0.181
PET amyloid 300 (66.7%) 142 (70.3%) 53 (64.6%) 105 (63.3%) 0.329
Ordinary hospitalization 297 (66.0%) 142 (70.3%) 61 (74.4%) 94 (56.6%) 0.005
CSF markers 281 (62.4%) 153 (75.7%) 47 (57.3%) 81 (48.8%) <0.001
Genetic testing 254 (56.4%) 126 (62.4%) 44 (53.7%) 84 (50.6%) 0.065
Day hospital 242 (53.8%) 115 (56.9%) 45 (54.9%) 82 (49.4%) 0.345
Plasma markers 222 (49.3%) 120 (59.4%) 31 (37.8%) 71 (42.8%) <0.001
Genetic counseling 218 (48.4%) 106 (52.5%) 34 (41.5%) 78 (47.0%) 0.217
Functional neuroimaging 193 (42.9%) 79 (39.1%) 32 (39.0%) 82 (49.4%) 0.103
Volumetric resonance 182 (40.4%) 74 (36.6%) 32 (39.0%) 76 (45.8%) 0.197
EEG with brain connectivity assessment 150 (33.3%) 61 (30.2%) 23 (28.0%) 66 (39.8%) 0.082
Total number of neuropsychological tests used

Median (IQR) 23 (12-31) 28 (21-34) 22 (9-31) 14 (8-24) <0.001
Mean (min—max) 22 (0-50) 27 (3-50) 21 (0-50) 17 (1-49)

ECG echocardiogram, MRI magnetic resonance imaging, CT computer tomography, EEG electroencephalogram, PET FDG positron emission
tomography fluor deoxy glucose, SPECT single photon emission computed tomography, CSF cerebrospinal fluid
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Table 3 Care services, psychosocial, educational and rehabilitation treatments and other assistance services provided by Italian CCDDs directly
or by agreement at the national level and by geographical macro-area, data are expressed as N (%)

Provision of care services and interventions

Italy (n=450) North (n=202) Center (1=82) South/Islands (n=166) p

Types of services provided directly or by agreement, N (%)

Care
Planning periodic visits
Prescribing drug treatment
Monitoring of drug treatment
Telemedicine
Use of digital tools for remote monitoring
Individual patient counseling
Patient and family counseling

Individual counseling for family members and caregiv-

ers
Information for family and caregivers

Home visits

441 (98.0%)
444 (98.7%)
445 (98.9%)
206 (45.8%)
104 (23.1%)
363 (80.7%)
383 (85.1%)
362 (80.4%)

393 (87.3%)
250 (55.6%)

Psychosocial, educational and rehabilitation treatments and interventions

Cognitive rehabilitation
Motor rehabilitation
Speech and language rehabilitation
Occupational rehabilitation
Cognitive telerehabilitation
Motor telerehabilitation
Digital rehabilitation tools
Alzheimer’s café
Meeting center
Mindfulness
Art therapy
Sensory stimulation
Reminiscence therapy
Reality orientation therapy
Validation therapy
Psychotherapy
Behavioural therapy
Other assistance services
Integrated home care
Day services
Residential service
Respite hospitalization
Transport service
Telecare service
Telephone listening points
Legal aid promotion
Legal support
Clinical-epidemiological research activities
Training and professional updating activities
Secondary prevention activities on MCI Patients
Contacts with family associations

Contacts with third sector organizations

303 (67.3%)
266 (59.1%)
249 (55.3%)
204 (45.3%)
104 (23.1%)
78 (17.3%)

91 (20.2%)

208 (46.2%)
105 (23.3%)
69 (15.3%)

126 (28.0%)
83 (18.4%)

130 (28.9%)
153 (34.0%)
124 (27.6%)
214 (47.6%)
183 (40.7%)

298 (66.2%)
285 (63.3%)
297 (66.0%)
265 (58.9%)
183 (40.7%)
110 (24.4%)
206 (45.8%)
242 (53.8%)
250 (55.6%)
214 (47.6%)
296 (65.8%)
272 (60.4%)
297 (66.0%)
225 (50.0%)

200 (99.0%)
198 (98.0%)
199 (98.5%)
108 (53.5%)
37 (18.3%)

177 (87.6%)
185 (91.6%)
179 (88.6%)

188 (93.1%)
98 (48.5%)

153 (75.7%)
114 (56.4%)
114 (56.4%)
80 (39.6%)
38 (18.8%)
23 (11.4%)
31 (15.3%)
121 (59.9%)
51(25.2%)
20 (9.9%)
53 (26.2%)
32 (15.8%)
49 (24.3%)
61 (30.2%)
44 (21.8%)
106 (52.5%)
79 (39.1%)

142 (70.3%)
141 (69.8%)
139 (68.8%)
138 (68.3%)
88 (43.6%)

56 (27.7%)

107 (53.0%)
126 (62.4%)
129 (63.9%)
104 (51.5%)
147 (72.8%)
126 (62.4%)
151 (74.8%)
114 (56.4%)

80 (97.6%)
81 (98.8%)
81 (98.8%)
46 (56.1%)
23 (28.0%)
64 (78.0%)
69 (84.1%)
61 (74.4%)

69 (84.1%)
45 (54.9%)

53 (64.6%)
50 (61.0%)
41 (50.0%)
39 (47.6%)
18 (22.0%)
18 (22.0%)
18 (22.0%)
36 (43.9%)
19 (23.2%)
18 (22.0%)
32 (39.0%)
18 (22.0%)
31 (37.8%)
35 (42.7%)
29 (35.4%)
34 (41.5%)
35 (42.7%)

49 (59.8%)
61 (74.4%)
54 (65.9%)
51 (62.2%)
36 (43.9%)
20 (24.4%)
34 (41.5%)
47 (57.3%)
54 (65.9%)
41 (50.0%)
54 (65.9%)
50 (61.0%)
58 (70.7%)
42 (51.2%)

161 (97.0%)
165 (99.4%)
165 (99.4%)
52 (31.3%)

44 (26.5%)

122 (73.5%)
129 (77.7%)
122 (73.5%)

136 (81.9%)
107 (64.5%)

97 (58.4%)
102 (61.4%)
94 (56.6%)
85 (51.2%)
48 (28.9%)
37 (22.3%)
42 (25.3%)
51 (30.7%)
35 21.1%)
31 (18.7%)
41 (24.7%)
33 (19.9%)
50 (30.1%)
57 (34.3%)
51 (30.7%)
74 (44.3%)
69 (41.3%)

107 (64.5%)
83 (50.0%)
104 (62.7%)
76 (45.8%)
59 (35.5%)
34 (20.5%)
65 (39.2%)
69 (41.6%)
67 (40.4%)
69 (41.6%)
95 (57.2%)
96 (57.8%)
88 (53.0%)
69 (41.6%)

0.367
0.496
0.725
<0.001
0.090
0.002
0.001
<0.001

0.004
0.009

0.002
0.580
0.561
0.076
0.070
0.011
0.055
<0.001
0.643
0.012
0.046
0.405
0.067
0.131
0.035
0.152
0.820

0.196
<0.001
0.462
<0.001
0.239
0.274
0.021
<0.001
<0.001
0.147
0.008
0.671
<0.001
0.017

MCI mild cognitive impairment
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The median number of patients annually under the care of
CCDDs and followed monthly was 505 (IQR 282-973) and
64 (IQR 35-120), respectively, with significant geographi-
cal differences (Table 4). The percentage of patients with
dementia receiving a complete neuropsychological assess-
ment is about 60% and decreased of 20 points respect to
2016 [27]. The proportion was significantly higher in the
South of Italy where a lower median number of neuropsy-
chological tests was found compared to the North and Center
(Table 2). On the other hand, the number of patients and
caregivers that received psychosocial, educational, and reha-
bilitation treatment and support increased from 10% in the
previous survey to about 25% for both [27].

Patients with dementia receiving antipsychotics rose from
30% in 2014 to 36%; this proportion was higher in the center
and South/Islands compared to the North [27].

Discussion

This survey provided an up-to-date overview of the current
clinical situation of CCDDs in Italy. Similar to the previous
survey [27], our study included a substantial large number
of respondents (96%), as a result of an extensive interaction
with regional representatives, and confirmed the wide heter-
ogeneity of organizational aspects (e.g., staffing, number of
patients, waiting times, assessment, and services provided)
among CCDDs in three geographical macro-areas of Italy.

The number of CCDDs has decreased since the previous
survey (534 compared to 597). However, it is important to
note that there are 163 branches, indicating a greater pres-
ence of dispersed services. Unfortunately, once again, the
distribution of CCDDs does not align with the epidemio-
logical estimates of the number of patients with dementia
(Fig. 1B, Supplementary table 1). Significant disparities are
observed within the same geographical macro-areas, such
as Liguria and Piemonte compared to Emilia Romagna
in Northern Italy. It appears that the CCDDs in Italy have
developed without planning the provision of services based
on the epidemiological frequency of the disease, i.e., link-
ing the development of new services to geographical areas
known to have a high prevalence of dementia. Similar defi-
ciencies in the planning of memory clinics were found in
the Irish survey [12].

Although more than half of the CCDDs are still open
3 days a week or less, there has been an increase in the
number of weekly opening hours over the last 5 years, this
corresponds to an increase in the number of patients evalu-
ated per year and per month. As a result, the overall number
of patients seen in one year in the CCDDs increased by 10%,
with a notable increase in the South (60%) between 2014
and 2019. This characteristic was also observed in a study
conducted in the UK, albeit at a higher rate [30].
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While it is challenging to compare the organization of dif-
ferent healthcare systems, the frequency of multidisciplinary
teams with specialized physicians (neurologist, geriatrician,
and psychiatrist) observed in CCDDs (29.5%) is the highest
compared to other countries [12, 13].

International guidelines [31] strongly recommend the
use of neuropsychological assessment in the diagnosis of
dementia, and the increased use of psychologists with neu-
ropsychological training is an encouraging sign.

Unfortunately, only a third of CCDDs have a neuropsy-
chologist present, and a large proportion of these profes-
sionals still need to be employed full-time (data not shown).
However, several studies have shown that multidisciplinary
teams are able to provide appropriate diagnostic assessment
and management for neurocognitive disorders [18, 32].

The impact of the COVID-19 pandemic in Italy has been
dramatic, especially for people with dementia and their
caregivers [33-35]. CCDDs are the core service for people
with dementia and their caregivers, and due to preventive
restrictions, there was a partial closure of the service in 2020
and 2021 affecting many facilities, especially in Northern
Italy. This closure is in line with epidemiological data on the
spread of the virus.

New pharmacological therapies with monoclonal anti-
bodies require an extensive advanced medical infrastructure
for safe administration [36]. This infrastructure includes
increased access to MRI and PET facilities, laboratory facili-
ties to analyze CSF for Alzheimer’s disease biomarkers and
testing blood APOE [37]. In this survey, data on the diagnos-
tic tools used showed an increase in the utilization of CSF,
neuroimaging and PET, with marked heterogeneity among
different geographical areas and with implications for the
possible approval of a disease-modifying therapy for demen-
tia (Table 2). With disease-modifying drugs on the horizon,
early detection of mild cognitive impairment is a critical step.
About 1 in 5 patients evaluated at CCDDs in Italy receive a
diagnosis of MCI. Compared to the 2014 survey, there has
been a 10% decrease in dementia diagnoses and an increase in
subjective memory disorders (5% vs. 12%) [27]. A decreased
of dementia diagnosis was also observed in the Netherlands
[13]. The distribution of diagnoses in our study aligns with
previously published registries. In particular, the proportions
of AD and VaD patients in the Swedish National Dementia
Registry were quite similar [38]. In the South and the Islands
there is a significant variation in subtype diagnosis, which
could be explained by differences in risk factors across dif-
ferent geographical areas. This variation could be related to
the significant difference in the number of neuropsychologi-
cal tests used in the three macro-areas, which is significantly
lower in Southern Italy and the Islands (Table 2). Moreover,
the greater prevalence of territorial CCDDs in this part of the
country, to the detriment of university-type CCDDs, could
justify a less comprehensive diagnostic process.
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Table 4 Diagnosis and characteristics of clinical activities of Italian CCDDs at the national level and by geographical macro-area, data are
expressed as N (%) or median (interquartile range—IQR) and mean (min—-max)

Diagnosis and characteristics of clini- Italy (n=450) North (n=202) Center (n=2382) South/Islands (n=166) P
cal activities of CCDDs

Type of diagnosis
Median% (IQR)
Mean% (min-max)

Subjective memory disorder 10% (5-15) 5% (4-10) 10% (5-15) 10% (5-20) <0.001
12% (0-62) 9% (0-41) 12% (0-50) 15% (0-62)
Mild cognitive impairment 20% (15-30) 20% (15-27) 20% (15-30) 20% (15-28) 0.526
21% (0-80) 21% (1-50) 22% (5-60) 21% (0-80)
Dementia 60% (50-70) 62% (50-75) 60% (50-70) 60% (45-70) 0.065
59% (10-100) 62% (13-95) 58% (20-95) 56% (10-100)
Other 5% (1-10) 5% (1-10) 5% (1-10) 5% (1-10) 0.569
8% (0-49) 8% (0-44) 7% (0-49) 8% (0-40)

Type of dementia
Median% (IQR)
Mean % (min—-max)

Alzheimer’s disease 40% (30-50) 40% (32-50) 50% (40-60) 40% (22-50) <0.001
41% (5-83) 43% (9-83) 48% (5-80) 36% (5-80)
Frontotemporal dementia 5% (4-10) 5% (5-10) 5% (3-10) 5% (5-10) 0.230
7% (0-40) 7% (0-30) 6% (0-22) 8% (0-40)
Vascular dementia 15% (10-20) 15% (10-20) 15% (10-20) 20% (10-28) <0.001
17% (0-70) 15% (0-35) 16% (0-40) 21% (1-70)
Lewy’s bodies dementia 5% (3-10) 5% (4-10) 5% (4-10) 5% (2-8) <0.001
7% (0-34) 8% (0-34) 7% (0-20) 5% (0-30)
Mixed dementia 20% (15-30) 20% (12-30) 20% (10-25) 25% (15-35) <0.001
23% (0-70) 21% (0-60) 20% (3-70) 26% (0-70)
Other 3.5% (1-5) 4% (1-5) 2% (0-5) 3% (0-5) 0.146
5% (0-60) 6% (0-60) 3% (0-10) 4% (0-40)
Number of patients in charge annually visited (assessed at least one time per year)
Median (IQR) 505(282-973) 600(314-1200) 600(305-875) 400(245-800) 0.003
Mean (min-max) 791(24-5000) 893(80-4830) 813(100-4500) 660(24-5000)
Average of patients assessed per month,
Median (IQR) 64 (35-120) 78 (40-149) 80 (35-104) 50 (30-90) 0.003
Mean (min-max) 95 (4-600) 110 (7-600) 92 (10-380) 78 (4-450)
Average of patients assessed for the first time per month
Median (IQR) 20 (10-37) 22 (10-38) 20 (12-50) 19 (12-30) 0.485
Mean (min—max) 30 (0-200) 32 (3-200) 32 (3-110) 27 (2-170)
Percentage of patients that received psychosocial, educational and rehabilitation treatment in the last year
Median% (IQR) 25% (0-100) 22% (0-93) 29% (0-100) 28% (0-100) 0.587
Mean% (min-max) 15% (5-31) 15% (6-30) 20% (5-50) 15% (5-40)

Percentage of carers (expressed as average number of patients and carers) that received psychosocial and educational support after dementia diagnosis
in the last year

Median% (IQR) 24% (0-100) 24% (0-100) 26% (0-100) 25% (0-100) 0.391
Mean% (min—-max) 15% (5-35) 15% (10-30) 15% (5-30) 13% (0-40)

Percentage of patients with dementia that received an antipsychotics prescription in the last year
Median% (IQR) 36% (0-100) 31% (1-85) 38% (3-80) 41% (0-100) <0.001
Mean% (min—-max) 30% (20-50) 30% (15-40) 35% (25-50) 40% (22-60)

Missing values: type of diagnosis (n=102, 22.7%), type of dementia (n=118, 26.2%), number of patients in charge annually visited (n=82,
18.2%), average of patients assessed per month (n=26, 5.8%), average of patients assessed for the first time per month (n=29, 6.4%), average
time spent per patient at first or control visit (n=9, 2.0%), percentage of patients that received a complete neuropsychological assessment in the
last year (n=125, 27.8%), percentage of patients with dementia that received non-pharmacological support in the last year (n=193, 42.9%),
percentage of carers (expressed as average number of patients and carers) that received non-pharmacological support after dementia diagnosis in
the last year (n=199, 44.2%), percentage of patients with dementia that received an antipsychotics prescription in the last year (n=130, 28.9%)
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The Lancet commission recommendations for post diagno-
sis care in 2020 [6] include taking care of physical and mental
health, social care and support, specific multicomponent inter-
ventions to decrease neuropsychiatric symptoms and specific
interventions for family careers. In addition, numerous stud-
ies have shown that proactive management of Alzheimer’s
and other dementias can improve the quality of life of people
with these disorders and their caregivers [18]. Regarding these
aspects, while all CCDDs provide post-diagnosis drug treat-
ment and drug treatment monitoring, there is variation in the
availability of psychosocial and rehabilitative interventions,
with less than half of facilities offering occupational therapy
and two-thirds offering cognitive rehabilitation. The survey
clearly indicates that in 2019, a significant number of patients
and caregivers were not provided with psychosocial and edu-
cational treatment, or rehabilitation for patients alone.

Compared to the previous survey, information was col-
lected on the use of digital tools and telemedicine services
for remote patient monitoring, which were used by about a
quarter and half of the CCDDs, respectively. The focus on
digital services has significantly increased with the impact
of the pandemic [39], and the data collected in this survey
for 2019 shows that the system needs to be prepared to deal
with the demands of social distancing.

Care for chronic conditions needs integration across set-
tings and providers, and continuity of care (from first point
of contact with the patient) [40]. The implementation of an
“integrated care pathways” (ICPs), can be a crucial element
in achieving the optimal management of people with complex
chronic disorders, such as dementia [41] and the CCDDs have
a pivotal role in the management of dementia and cognitive
disturbances throughout the natural history of the disease. The
goals of the Italian NDP include the establishment of an inte-
grated dementia network and the implementation of integrated
management [23, 42] across all Italian regions. This survey
showed that only 50% of the CCDDs had a referring inte-
grated care pathway (ICP) for people with dementia (Table 1).
The lack of available territorial ICPs does not correspond to
the requirements stated in the NDP.

A limitation of this study is the use of self-reported infor-
mation, which can be influenced by subjective interpretations
that may not correspond perfectly to the actual data. However,
a comparison with data from previous surveys, the reports from
other countries and with the feedback received from delegates
in the different regions demonstrates a certain level of reliability
in the results, which aim to provide an overview of the Ital-
ian situation. Due to the pandemic-related shutdown periods in
2020-2021, it was necessary to collect information related to
2019, which was the last year before 2022 with complete opera-
tions. It is possible that the pandemic significantly had a signifi-
cant impact on the provision of some services, such as remote
monitoring and telemedicine. However, although updating and
monitoring activities were carried out throughout the survey
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period, it is not possible to guarantee that all data presented in
this report relate to 2019.

One of the strengths of this survey is the remarkable
response rate. The active cooperation of the regional delegates
has made it possible to obtain official lists of CCDDs in the area
and cooperate on the practical use of this information. The sur-
vey has revealed previously unexplored phenomena, such as the
significant presence of CCDD branches throughout the country.

A continuous update of services, their organizational struc-
ture, patient numbers, and medical and social care aspects can
be used to produce activity reports. It can also lead to research
hypotheses and improvements in patient care [43].

To achieve this goal, it would be important to set up a
national dementia information system, as it has been imple-
mented in other countries [43] and envisioned by the Italian
NDP. Planning the development of CCDDs in areas with higher
estimates of people with dementia or MCl is crucial. Therefore,
it may be useful to utilize health information systems to identify
people with MCI or dementia to develop new services in under-
served areas [44]. Currently, many Italian regions are making
efforts to create a computerized medical record for CCDDs [25]
to be included in a future national information system.

The results of this survey will allow an update of all
structural and human resources highlighting the dispari-
ties between different Regions and territories in the field of
prevention, diagnosis, management, and pharmacological,
cognitive, and psychosocial treatment. Furthermore, these
results will contribute to the development of national guide-
lines and care standards for CCDDs.

In a heterogeneous Italian and international context for
memory clinics some recommendations for the deployment
of second-generation memory clinics [45, 46] have been pro-
posed and a reorganization of the CCDDs in Italy into three
levels of increasing complexity was suggested [47].

However, the main conclusion that can be drawn from
comparing this survey with one conducted in 2014, is that
there is an ongoing, albeit slow, process of strengthening the
network of services in Italy. There are still many challenges
to be faced and overcome which, however, require a solid
economic investment in public health [48].
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