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Abstract
Objectives ASD is a lifelong multifaceted condition with considerable impact and costs to the single patients, their family and
wider society, hence emphasizing the need of tailoring services for ASD subjects and their families. In Italy, recent efforts have
been made to harmonize and promote the appropriateness of interventions for ASD people. At present, scattered information on
services for people with ASD is available. The aim of this study was to survey the presence and distribution of child and
adolescent mental health services (CAMHs) in Italy, devoting a specific focus on their capacity to provide care to ASD patients.
Methods CAMHs based on local health services, public and university hospitals, and care/research institutions, as well as private
(INHS-accredited) units were invited to participate to present investigation filling in a questionnaire assessing relevant dimen-
sions for public health, namely overall structural capacity and ASD care processes.
Results Heterogeneity of the results among geographical macro-areas in CAMHs provision was found. Specifically, for ASD
care, diagnosis and intervention strategies resulted to be unevenly distributed across the Italian territory, and the level of service
integration throughout transition into adulthood resulted to be low.
Conclusions Results from this survey contribute to increase the knowledge on services provided in Italy to people with ASD, and
suggest potential targets to improve ASD management. The final aim is to ensure that the conditions are in place to achieve the
adequate capacity to respond to the needs of individuals affected and their families over time and across the whole country.
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Based on national and international estimate of prevalence
(Elsabbagh et al. 2012; Narzisi et al. 2018), there are about
600,000 people with Autism Spectrum Disorders (ASD) in
Italy, including about 100,000 under the age of 18 years.
ASD is a lifelong condition with considerable impact and costs
to the individuals, their family, and wider society (Howlin et al.
2013). Direct and indirect (e.g., individual and parental produc-
tivity loss), as well as lifetime social economic costs, have been
associated with ASD (Buescher et al. 2014). Families of chil-
dren with autism face higher levels of distress than those of
children with other disabilities: psychological disorders are
common in the caregivers and appear to be marked with high
levels of stress, anxiety, and depression (Lai et al. 2015; Picardi

et al. 2018; Stewart et al. 2017). Parents also suffer a strong
impact in term of time burden, divorce, and loneliness (Chan
et al. 2018; Fernandez-Alcantara et al. 2016).

The increasing estimate of ASD prevalence, the high com-
plexity of the disorder and its economic burden, demand for
timely interventions addressing a wide array of development
and adaptive behavior and support services for the entire family
(Lord et al. 2018). However, we still identify gaps between
families’ needs and the services offered (Hodgetts et al. 2015;
Turcotte et al. 2016). A recent survey conducted in Europe
showed considerable variation across countries regarding both
access to interventions and type of intervention received
(Salomone et al. 2016). When the views and experiences of
professionals in the UK were explored, different areas in need
of improvement were identified, including knowledge and
training, clear and open referral pathways into services, and
time taken to access first appointments within services
(Rogers et al. 2016). Professionals interviewed expressed also
dissatisfaction with post-diagnostic provision, especially on-
ward and long-term support options. These findings highlight
the need to monitor service provision for children with ASD at
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country level, in order to contrast inequalities in service acces-
sibility and strengthen public health capacities in term of orga-
nizational structures, resources, workforce, partnerships, and
governance.

In Italy, the institutional agreement among the Ministry of
Health and the regions (hereinafter referred to as the Italian
ASD Action Plan, IAAP; Conferenza Unificata 2012, 2018),
as well as the Italian law on ASD (Law n. 134/2015), identify
strategic priorities for ASD health care, with the final aim of
promoting harmonized protocols for ASD diagnosis and
evidence-based intervention approaches, according to recom-
mendations defined at national and international level (SIGN
2016; NICE 2013; SNLG 2011; NICE 2011).

One of the priority objectives of the IAAP was to increase
the knowledge on services provided in Italy to children and
adolescents with ASD, in order to ensure that ASD services
achieve the adequate capability to meet the needs of individ-
uals and their families across the whole country.

In the Italian National Health System (INHS),
neurodevelopmental disorders—including ASD—are in charge
of the specific Child and Adolescent Mental Health units
(CAMHs), which are based on local health services, public
and university hospitals, and care/research institutions (see
Fig. 1 for a more comprehensive network of national, regional,
and local institutions and services involved inASD health care).
Moreover, INHS-accredited private providers (Art. 26 Law
388/78) are widely distributed across the Italian territory and
offer rehabilitation services to people with ASD.

According to priorities outlined by IAAP, the main aims of
this study were to provide information on the presence and
distribution of CAMHs within the Italian territory, and on their
capability to provide care to ASD patients, namely diagnostic
and functional assessment, as well as efficient interventions. To
this aim, we surveyed public and private (INHS-accredited)
CAMHs available nationwide and we analyzed and evaluated
ASD care provided by them according to two dimensions,
namely structural capacity (i.e., allocation and provision of
qualified human resources) and process (i.e., services provided
to ASD patients) (Donabedian 1986; Handler et al. 2001).
Quantitative comparisons between public and private facilities
and among geographical macro-areas were performed. At the
same time, we collected information on regional policies
concerning ASD, since they represent one of the variables at
the supra-system level that can directly or indirectly affect care
delivery (Donabedian 1986; Handler et al. 2001).

Method

Participants

Regional authorities (contact points) were asked to provide the
list of CAMHs present in each regional area (hereafter named
Bexpected CAMHs^). CAMHs based on local health services
(Aziende Sanitarie Locali, ASLs), public and university hos-
pitals (Aziende Ospedaliere, AOs; Aziende Ospedaliere
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Universitarie, AOUs), and care/research institutions (Istituto
di Ricovero e Cura a Carattere Scientifico, IRCCSs), as well
as private (INHS-accredited) units, were all considered eligi-
ble for the survey. The invitation to participate in the survey
was emailed to the listed units in September 2013. After two
email contacts non-respondents were contacted again by
telephone.

Table 1 shows the number of the expected public and private
(INHS-accredited) service providers covering each macro-area,
as listed by contact points of regional authorities. Table 1 also
shows the average number of target population (0–17 years) for
each CAMH. This was computed as the number of children
aged 0–17 years living in the corresponding catchment area
(official data provided by ISTAT) divided by the number of
expected CAMHs in the same area. Of the 722 expected
CAMHs, 518 participated in the survey (Table 1). The overall
survey response rate was 72%, computed excluding three re-
gions for which an official list of CAMHs was not provided. Of
the 499 surveyed units, 351 were ASLs, 13 were AOs, 12
AOUs, 9 IRCSSs, and 114 were private units.

Procedure

A questionnaire was developed by researchers of the Italian
Institute of Health (Istituto Superiore di Sanità) in collabora-
tion with the Italian Ministry of Health. Specialists in the ASD
field, as well as professionals of target services were consulted
and contributed to develop the form. To ensure that questions
and instructions were clear and unambiguous, the question-
naire underwent a pilot sample of 10 CAMHs and was slightly
revised according to participants’ suggestions.

A Moodle® platform was used to create the online
survey. Units were given the options to access the online
questionnaire or to fill in the paper version of the form
and to send it by mail or email. Telephone support was
provided to the respondents. Data were collected from
September 2013 to December 2015.

Measures

The structure of the questionnaire was based on a conceptual
framework containing relevant dimensions for public health
capacity, namely structural capacity (i.e., workforce), and pro-
cess (services provided to ASD patients, partnerships) (Aluttis
et al. 2014; Handler et al. 2001) and on the basis of national
and international recommendations for ASD. As shown in
Table 2, the questionnaire consisted of three parts and com-
prised both open- and closed-ended questions.

Since the country-specific context represents one of the
core domains for public health capacity (Aluttis et al.
2014), data on regional policies concerning ASD were also
collected for acquiring information about the Bmacro-
context^ in which ASD health care is embedded in any
single region. For this analysis, official websites of the
Regional Health Systems were consulted in order to obtain
information on regional ASD policies and legislation, spe-
cifically on actions taken by the Italian regions with respect
to the following: (a) the adoption of IAAP (Conferenza
Unificata 2012); (b) the release of formal recommendations
for ASD’s management; (c) the presence of funded regional
ASD action plans; and (d) the presence of regional or local
agreements defining pediatricians role and ASD early
referral protocol. The survey of the regional ASD policies
is updated to the year 2015.

Table 1 Number of expected and surveyed CAMHs across the different
macro-areas and population burden

CAMHs Number of
expected
CAMHs

Number of
surveyed
CAMHs

Mean population
(0–17 yrs) per
CAMH*

Public

North 166 153 14,393

Center 123 104 15,576

South 116 60 21,202

Islands 95 87 12,152

Italy 500 404 15,942

Private

North 41 27 46,290

Center 68 36 27,258

South 63 32 40,386

Islands 50 19 23,089

Italy 222 114 33,559

*Computed as the number of children aged 0–17 years living in the
macro-area (1st January 2012, ISTAT) divided by the number of expected
CAMHs in the same macro-area

Table 2 Structure of the questionnaire: Section/Domain and topics
included in the survey

Section/Domain Description n. of
items

I) Location and
typology of the
CAMHs

Address; Public/Private 2

II) Structural capacity
of the unit

Intensity of care, Staff composition;
Working hours per week; Level of
use of digital technology

5

III) Processes Percentage of human resources
allocated to ASD; ASD training
programs; Protocols and instruments
used for ASD patient diagnostic
assessment and characterization;
Available interventions;
Collaboration between agencies
(pediatricians, adult local public
services and schools)

17
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Data Analyses

Data relative to closed-ended questions (with pre-coded re-
sponse options) were analyzed descriptively using frequency
distribution of items. Data relative to open-ended questions
were analyzed using content analysis; recurring issues were
listed and described using frequency distribution. The units
participating to the survey were grouped based on their legal
status in public and private facilities and according to the
geographical macro-areas (North, South, Center and Islands)
where the units are located in. These regional groupings are
officially codified by the Italian National Institute of Statistics
(ISTAT), which is a public research organization appointed for
providing official statistics for Italy. The chi-square test was
used to compare the distribution of categorical variables be-
tween public and private facilities, and among geographical
macro-areas. The Fisher’s exact probability test was used
when requirements of the chi-square test concerning the ex-
pected frequencies were unmet. When a significant difference
between public and private units was observed, comparisons
among macro-areas were performed separately within public
and private units. Bonferroni’s correction was applied to
pairwise post-hoc comparisons among macro-areas (6 com-
parisons when no difference was found between public and
private units that were consequently analyzed together; 12
comparisons when public and private units differed and were
consequently analyzed separately). Comparisons among sub-
groups of units with respect to the weekly working hours of
health professionals (quantitative variable) were performed
using the Brown-Forsythe analysis of variance (ANOVA)
and the Welch t test, to take into account possible
heteroscedasticity among subgroups. Specifically, the
Brown-Forsythe ANOVAwas performed to compare the four
macro-areas, and Welch’s t test to evaluate differences be-
tween public and private units. Pairwise post-hoc comparisons
between macro-areas in the overall group of CAMHs or with-
in public and private units separately were performed by
Welch’s t test with Bonferroni’s correction (accounting for 6
or 12 comparisons, respectively). Analyses were performed
using STATA (Stata Statistical Software, Release 8.1.
College Station, TX: Stata Corporation).

Results

Intensity of Care

In Italy, public vs private sectors were significantly different
with respect to the proportion of units delivering outpatient
services (97.1% vs 81.6%, public vs private χ2 (1) = 35.50,
p < 0.0001), day patient services (16.4% vs 3.5%, χ2 (1) =
12.50, p = 0.0004), semi-residential (9.9% vs 37.7%, χ2

(1) = 50.17, p < 0.0001), and residential services (5.2% vs

17.5%, χ2 (1) = 18.19, p < 0.0001). Differences among geo-
graphical macro-areas were found within public CAMHs with
respect to the proportion of units delivering semi-residential
(χ2 (3) = 18.79, p = 0.0003) and residential services (χ2 (3) =
19.69, p = 0.0002) (see Table 3 for post-hoc comparisons). No
significant differences among geographical macro-areas were
found for private units (all ps > 0.05).

Use of Digital Technology and Regional Health
Information Exchange

More than half (60.1%) of the surveyed CAMHs reported the
use of an electronic data system for collecting, storing, and
retrieving clinical data, as well as data sharing with the general
Regional Health Information System (68.2%). No significant
differences were found between public and private units for
both these variables (χ2 (1) = 0.97, p = 0.3247; χ2 (1) = 1.93,
p = 0.1648). By contrast, the use of digital technology resulted
to be unevenly distributed across the Italian territory (use of an
electronic data system: χ2 (3) = 69.49, p < 0.0001; data shar-
ing: χ2 (3) = 80.83, p < 0.0001). In particular, CAMHs based
in the North reported the largest use of an electronic data
system (post-hoc comparisons: North 82.4% vs Center
49.3%, South 50.5% and Islands 40.7%; all ps < 0.01) and
data sharing with the Regional Health Information System
(post-hoc comparisons: North 88.1% vs Center 67.1%,
South 37.9% and Islands 59.3%; all ps < 0.01). The smallest
percentage of units reporting the adoption of electronic clini-
cal data sharing was found in the South (post-hoc compari-
sons: South vs all other macro-areas, all ps < 0.05).

Availability and Qualification of Health Professionals

Table 4 shows the average number of weekly working hours
per CAMH per health professional category. As expected,
health professionals distribute differently in public and private
units. In particular, mean weekly working hours of therapists
(Neurodevelopmental Disorders Therapists, Speech
Therapists and Educators) were larger in private than in public
CAMHs (95.6 vs. 27.3, Welch’s t = 4.55, df = 92, p < 0.0001;
127.4 vs. 62.6, Welch’s t = 3.98, df = 101, p < 0.0001; 102.8
vs. 19.3, Welch’s t = 4.85, df = 92, p < 0.0001 respectively),
while mean weekly working hours of Child and Adolescent
Psychiatrists were larger in public than in private CAMHs
(56.70 vs 33.40, Welch’s t = 4.13, df = 210, p < 0.0001).
Within public units, territorial heterogeneity was observed in
mean weekly working hours of Child Adolescent
Psychiatrists, Psychologists, Neurodevelopmental Disorders
Therapists, Speech Therapists, Educators and Social workers
(Brown-Forsythe ANOVA, all ps < 0.0003). Specifically, the
availability of human resources (Child Adolescent
Psychiatrists, Psychologists, Neurodevelopmental Disorders
Therapists and Speech Therapists) was higher in CAMHs
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based in the North and Center in comparison with those in the
South and Islands (all post-hoc comparisons ps < 0.05).
Moreover, CAMHs based in the Islands showed a lower avail-
ability of educators (Islands vs Center, p < 0.01) and of social
workers (Islands vs Center, p < 0.01). When private unit were
examined, the difference among macro-areas was significant
only for neurodevelopmental disorders therapists, speech ther-
apists, and educators (Brown-Forsythe ANOVA, p = 0.004,
0.0068, and 0.0243, respectively), with lower availability of
resources in Islands especially compared to the South
(p < 0.05; see Table 4 for more details).

Proportion of ASD Patients and Working Time
Allocated to ASD Patients

To estimate a proxy of the average medical burden allocated to
ASD by the surveyed CAMHs, we asked participants to indi-
cate the percentage of ASD patients on the total number of
patients served in their units, and the percentage of weekly
working hours allocated to ASD patients (independently of
the service provided, i.e., diagnosis or treatment). The report-
ed percentages were classified in three classes: low propor-
tion, < 30%; medium proportion, 31–70%; high proportion, >

Table 3 Percentage of public and
private CAMHs across categories
of intensity of care, split by
macro-area

CAMHs Intensity of care

Outpatient Day-patient Inpatient Semi-residential Residential

Public

North 94.0 14.9 7.5 12.7a 11.9c

Center 97.1 10.6b 3.8 17.3a 2.9

South 100.0 28.3 3.3 5.0 0.0

Islands 100.0 17.2 14.9 0.0 1.1

Italy 97.1 16.4 7.5 9.9 5.2

Private

North 66.7 7.4 3.7 25.9 25.9

Center 86.1 2.8 5.6 44.4 19.4

South 84.4 0.0 0.0 50.0 12.5

Islands 89.5 5.3 5.3 21.1 10.5

Italy 81.6 3.5 3.5 37.7 17.5

The χ2 test refers to the overall differences among macro-areas within public and private units for any intensity of
care. Post-hoc comparisons: (a) p < 0.01 vs Islands; (b) p < 0.05 vs South; (c) p < 0.05 vs Islands

Table 4 Average number of
weekly working hours of each
health professional category per
CAMH unit, split by macro-area

CAMHs Average number of weekly working hours per CAMH unit

CAP PSY NDT ST EDU SW NUR PSYC

Public

North 70.5ab 95.1ab 35.3ab 85.1ab 17.3b 17.4 20.5 0.5

Center 64.5ad 78.8ab 37.9ab 89.9ab 20.4b 28.1b 15.3 1.4

South 36.6 45.8b 14.2 28.1 45.1b 33.2b 13.1 2.0

Islands 39.4 22.0 10.8 18.4 3.2 10.8 11.7 0.0

Italy 56.7 66.9 27.3 62.6 19.3 21.2 16.0 0.9

Private

North 41.2 86.1 54.4c 80.8 171.3b 15.2 64.4 0.6

Center 36.5 85.3 80.2 142.8 93.8 18.1 21.8 2.5

South 19.2d 63.0d 184.8b 187.5d 121.8 35.7 18.9 1.1

Islands 41.5 26.9 29.2 58.6 16.3 25.1 31.8 0.6

Italy 33.4 68.0 95.6 127.4 102.8 24.0 31.4 1.3

CAP, child adolescent psychiatrist; PSY, psychologist; NDT, neurodevelopmental disorders therapist; ST, speech
therapist; EDU, educator; SW, social workers; NUR, nurse; PSYC, psychiatrist

Post-hoc comparisons (a) p < 0.01 vs South; (b) p < 0.01 vs Islands; c) p < 0.05 vs South; (d) p < 0.05 vs Islands
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70%. The difference between public and private CAMHs was
significant for both the variables (ASD patients: χ2 (2) =
22.57, p < 0.0001; weekly working hours dedicated to ASD
patients: χ2 (2) = 22.96, p < 0.0001), with public units
reporting low burden more frequently than private units
(Table 5). Within public units, no significant differences
among macro-areas were observed as for percentage of ASD
patients (Fisher’s exact probability test p = 0.058). A signifi-
cant difference across macro-areas was observed with respect
to the percentage of weekly working hours dedicated to ASD
patients (Fisher’s exact probability test p = 0.002), in
particular between CAHMs located in the Center and in the
South of Italy (p < 0.05 at post-hoc comparisons). In particu-
lar, about 11% of CAMHs based in the South reported a high
proportion of weekly working hours vs 0% of CAMHs in the
Center. Within private units, no significant differences were

found for both variables (Fisher’s exact probability test p =
0.209 and 0.514, for percentage of ASD patients and percent-
age of time dedicated to ASD patients, respectively).

Autism Training for Health Professionals

The majority of the CAMHs surveyed reported to provide
autism training to personnel working in the unit (76.6%)
and/or to offer financial support for the specialist training of
their staff (56.7%). We did not observe significant differences
between public and private CAMHs with respect to both var-
iables (staff training: χ2 (1) = 1.73, p = 0.1888; financial sup-
port for training: χ2 (1) = 1.16, p = 0.2823). The survey re-
vealed territorial heterogeneity with respect to direct provision
of training on autism (χ2 (3) = 16.5, p = 0.0009). In particular,
a significantly higher percentage of CAMHs based in the
North (84.9%), in comparison with those in the Center
(72.1%) and in the South (65.3%), reported to offer autism
training to their staff (p < 0.05 and p < 0.01, respectively).
Instead, no significant difference was observed in comparison
to Islands (75.9%). Financial support for specialist training
also resulted to be unevenly distributed across the territory
(χ2 (3) = 81.9, p < 0.0001), with the highest percentage of
CAMHs offering financial support in the North in comparison
to the other macro-areas (North 81.7% vs. Center 49.3%,
South 47.4%, and Islands 31.5%, all ps < 0.01).

Diagnosis and Intervention Services for Children
with ASD

As for provision of diagnosis and intervention, a significantly
higher percentage of public CAMHs reported to provide di-
agnosis than private units (χ2 (1) = 129.4, p < 0.0001). By
contrast, intervention was more frequently reported by private
than public units (χ2 (1) = 15.4, p < 0.0001). A significant
difference among macro-areas was observed both in public
and private CAMHs, either for diagnosis or interventions ser-
vices (Fisher’s exact probability test: public p = 0.0003 for
both diagnosis and intervention; private p = 0.0345 for diag-
nosis and p = 0.0002 for intervention). As for public CAMHs,
a significant higher number of units located in the North re-
ported to provide diagnosis compared to units based in Center
(p < 0.01) and interventions compared to units in the
South (p < 0.01). As for private units, a higher percentage of
units based in the Center reported to provide intervention than
units based in the Islands (p < 0.05) (see Table 6).

ASD Diagnostic Assessment and Patient
Characterization

The provision of ASD diagnostic assessment and characteri-
zation was analyzed exclusively in the public units, as the

Table 5 Percentage of public and private CAMHs reporting low,
medium, and high proportion of ASD patients and professionals’
weekly working hours dedicated to ASD patients, split by macro-area

CAMHs Proportion of ASD patients

Low Medium High

Public

North 96.5 0.7 2.8

Center 96.1 3.9 0.0

South 92.1 6.3 1.6

Islands 97.7 1.1 1.1

Italy 96.0 2.5 1.5

Private

North 66.7 20.8 12.5

Center 75.7 5.4 18.9

South 56.3 21.9 21.9

Islands 76.2 19.0 4.8

Italy 68.4 15.8 15.8

CAMHs Proportion of weekly working hours dedicated to ASD patients

Low Medium High

Public

North 93.1 4.9 2.1

Center 88.3 11.7 0.0

South 81.0 7.9 11.1

Islands 89.7 4.6 5.7

Italy 89.2 7.1 3.8

Private

North 50.0 25.0 25.0

Center 62.2 18.9 18.9

South 50.0 25.0 25.0

Islands 66.7 28.6 4.8

Italy 57.0 23.7 19.3

Low proportion, ≤ 30%; Medium proportion, 31–70%; High proportion,
> 70%
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overall number of private CAMHs reporting to provide diag-
nosis was very low (n = 51).

As for diagnostic system, the majority (81.2%) of respon-
dent public units reported using the diagnostic system ICD-
10, while the use of the DSM-IVwas reported by 23.2% of the
surveyed CAMHs. Heterogeneity among macro-areas was
found for the use of ICD-10 (χ2 (3) = 48.53, p < 0.0001) and
DSM-IV (χ2 (3) = 53.64, p < 0.0001). In particular, CAMHs
based in the North reported the use of ICD-10more frequently
than units based in the other macro-areas (North 96.2% vs
Center 73.3%, South 82.3%, and Islands 62.1%, all ps <
0.05), while the use of DSM-IV was more frequently reported
in the South (38.7%) and Islands (46.0%) than in the North
(9.4%) and Center (15.8%) (all ps < 0.05). As for the presence
of a formalized protocol for the diagnosis of ASD in the unit,
62.2% of the respondents reported the adoption of agreed
standard operating procedures in their practice. Data highlight
a territorial heterogeneity (χ2 (3) = 35.5, p < 0.0001), specifi-
cally a higher percentage of CAMHs adopting a formalized
diagnostic protocol in the North than in the other macro-areas
(North 78.0% vs Center 60.6%, South 45.6%, and Islands
47.4%; all ps < 0.01).

The majority of surveyed public units (96.3%) reported the
use of standardized diagnostic tools. The use of the Autism
Diagnostic Observation Schedule-Generic (ADOS-G; Lord
et al. 2001) was reported by 62.5% of the public units, while
the use of the Autism Diagnostic Interview-Revised (ADI-R;
Lord et al. 1994) was reported by 48.5% of the units (Fig. 2).
The other most commonly used measures were the Childhood
Autism Rating Scale (CARS; Schopler et al. 1988) used by
67.0% of the units, the Gilliam Autism Rating Scale (GARS;
Gilliam 1995) used by 22.3% of the units, and the Autism
Behavior Checklist (ABC; Krug et al. 1993), the use of which

was reported by 12.6% of the surveyed units. As regards pa-
tient characterization, the survey considered four main areas
of assessment: cognitive, language, adaptive behavior/global
measures of functioning, and comorbid behavioral problems.
Concerning the assessment of cognitive functions, the stan-
dardized tools more frequently reported in the surveyed
CAMHs were: the Wechsler Preschool and Primary Scale of
Intelligence (WPPSI; Wechsler 2012), reported by 73.7% of
the units; the Leiter International Performance Scale-Revised
(LEITER-R; Roid and Miller 1997), used by 67.8% of the
units; the Raven’s Progressive Matrices (RPM, Raven et al.
2000), used by 63.8% of the CAMHs. With regard to lan-
guage assessment, less than half of the respondents (37.5%)
reported using the MacArthur–Bates Communicative
Development Inventories (MCDI; Fenson et al. 2007), while
the use of Grammar Comprehension Test for Children
(TCGB; Chilosi and Cipriani 1995) was reported by 21.7%
of the surveyed CAMHs.

Table 6 Percentage of
public and private
CAMHs providing
diagnosis and
intervention services for
children with ASD, split
by macro-area

CAMHs % of CAMHs providing

Diagnosis Intervention

Public

North 100.0a 83.9b

Center 91.5 79.8

South 100.0 57.9

Islands 97.6 67.9

Italy 97.4 75.6

Private

North 75.0 100.0

Center 60.0 100.0c

South 34.6 100.0

Islands 70.6 70.6

Italy 57.3 94.4

Post-hoc comparisons: (a) p < 0.01 vs
Center; (b) p < 0.01 vs South; (c) p < 0.05
vs Islands

Fig. 2 Percentage of CAMHs reporting to use standardized tools for: a
ASD assessment, b cognitive assessment; c language assessment; d
assessment of behavioral problems; e adaptive behavior/global assess-
ment of functioning. Post-hoc comparisons among macro-areas:
*p < 0.05, **p < 0.01
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About half (53.4%) of the surveyed CAMHs reported to
assess adaptive behavior using the Vineland Adaptive
Behavioural Scales (VABS; Sparrow et al. 2005), while
73.5% of units reported the use of the Psychoeducational
Profile-Revised (PEP-R; Schopler et al. 1990) as a global
measure of functioning and psychoeducative profiling. The
Child Behaviour Checklist (CBCL; Achenbach and
Edelbrock 1983) and the Schedule for Affective Disorders
and Schizophrenia for School-Age Children (K-SADS;
Kaufman et al. 1996) were the two most commonly used tools
for assessing comorbid behavioral problems (38.6% and
24.4%, respectively). Statistical differences among macro-
areas in the use of standardized tools was reported for:
ADOS-G (χ2 (3) = 16.5, p = 0.0009), CARS (χ2 (3) = 31.0,
p < 0.0001), GARS (χ2 (3) = 24.5, p < 0.0001), ABC (χ2

(3) = 11.0, p = 0.0117), WPPSI (χ2 (3) = 10.4, p = 0.0155),
LEITER-R (χ2 (3) = 15.9, p = 0.0012), MCDI (χ2 (3) = 10.9,
p = 0.0123), TCGB (χ2 (3) = 36.4, p < 0.0001), CBCL (χ2

(3) = 17.3, p = 0.0006), KSADS (χ2 (3) = 23.2, p < 0.0001),
PEP-R (χ2 (3) = 77.3, p < 0.0001). Post-hoc comparisons are
shown in Fig. 2. No differences among macro-areas were
found in the use of ADI-R (χ2 (3) = 5.5, p = 0.1404), RPM
(χ2 (3) = 5.6, p = 0.1345), and VABS (χ2 (3) = 0.6, p =
0.8895).

Intervention Services for ASD Patients

Most of the CAMHs providing outpatient treatment ser-
vices reported to serve patients in the overall 0–17
years age range (88.3%). Surveyed CAMHs reported to
offer various intervention programs to ASD patients,
selecting one or more items among the following:
Augmentative and Alternative Communication (AAC,
used by the 74.8% of the units), the Training and
Education of Autistic and Related Communication
Handicapped Children (TEACCH, 45.2%), the Applied
Behavioral Analysis (ABA, 29.2%), and the Early Start
Denver Model (ESDM, 24.9%), the Thérapie d’Echange
et Developpment (TED, 13.4%), the Developmental,
Individual Difference, Relationship-based (DIR, 8.7%)
as well as other (no autism-specific) interventions, such
as Speech Therapy (ST, 84.2%) and Psychomotor
Therapy (PMT, 82.4%), Expressive-motor rehabilitation
(EMR, 54.1%), Family support (FS, 64.3%), and
Cognitive therapy (CT, 60.9%). To evaluate if CAMHs
adopted more than one intervention strategy and in which
combination, we first grouped interventions in the follow-
ing categories: (i) specific for ASD, including TEACCH,
ABA, ESDM, TED, DIR; (ii) specific for communication,
AAC; (iii) not specific for ASD, including ST and PMT;
(iv) other interventions, including CT, FS, and EMR. For
each category, the CAMHs were classified as YES when
they offered at least one of the interventions included in

the category. Finally, we estimated the frequency of com-
binations in the CAMHs providing outpatient intervention
to patients in the whole age range 0–17 years (88%).
Table 7 presents the percentage of CAMHs offering the
different combinations of interventions, according to the
macro-area. Heterogeneity in the pattern of treatments of-
fered was found across macro-areas (χ2 (12) = 50.1,
p < 0.0001), and in particular between North and other
macro-areas (all ps < 0.05).

Collaborative Network for Children with ASD

Collaborative treatment plans between clinicians, family pe-
diatricians, teachers, and adult health services are reported for
the public CAMHs, which are appointed by INHS to take
charge of children with ASD in collaboration with other pub-
lic health, social, and educational agencies.

Most of the units (72.1%) reported to collaborate with pe-
diatricians for ASD care, but only 18.4% through a formalized
agreement. The percentage of CAMHs reporting the imple-
mentation of a formalized agreement was higher in the North
and Center than in the South and Islands (North 29.1% and
Center 23.9% vs. South 6.3% and Islands 5.6%; post-hoc
comparisons p < 0.05 for all). A specific collaboration with
school for children with ASD (i.e., school-based clinical in-
terventions for children with autism and training/tutoring on
ASD management for teachers) was reported by 59.3% of the
CAMHs, 12.5% through a formalized agreement. Macro-
areas did not differ with respect to the percentage of public
CAMHs collaborating with schools through a formalized pro-
tocol. A collaboration with adult local public services (i.e.,
adult mental health services and services for adults with dis-
abilities) aimed at guaranteeing continuity of care for children
and adolescent with ASD (i.e., specific interventions and
tutoring to support/improve transition process) was reported
by 56.1% of the surveyed CAMHs. Of them, only 27.9%
referred to a formalized agreed protocol. The percentage of
CAMHs reporting the implementation of a formalized agree-
ment was higher in the North and Center than in the South and
Islands (North 37.7% and Center 38.6% vs. South 2.2% and
Islands 4.9%; post-hoc comparisons p < 0.01 for all).

Regional ASD Policies

Results show that 11 Italian regions out of 20 (55%) have
issued and released formal recommendations for ASD’s man-
agement, and have adopted the IAAP. The majority of regions
(70%) have reported at least one ASD funded action plan
relative to the period 2010–2015. In half of the regions, a
formal agreement defining the role of pediatricians and ASD
early referral protocol have been approved, although in only
four of them the agreement has been implemented across the
whole region. As for CAMHs’ knowledge of—and
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involvement in—regional plans, about 50% of the surveyed
CAMHs reported to be aware of regional ASD policies; only
70% of these reported to have been involved in regional
policies.

Discussion

In the present study, we provide information on the presence,
distribution, and structural characteristics of CAMHs within
the Italian territory, including intensity of care provided, staff
composition, professionals’working hours per week, and lev-
el of use of digital technology. Since ASD is in charge of units
that serve together neuropsychiatric, psychiatric, and neuro-
logical disorders, this information permits to evaluate the
structural environment in which ASD services are provided.
In addition, we describe CAMHs capacity to provide specific
care to ASD patients, by means of surveying the processes for
ASD management, included the use of protocols and instru-
ments for diagnostic assessment, functional and clinical char-
acterization, and treatment.

The distribution of expected CAMHs results to be consis-
tent with the statutory organization of INHS, based on an
extensive service network throughout the Italian territory.
The widespread CAMHs distribution represents a good
starting point for the INHS to comply with international rec-
ommendations for ASD, which stress the importance to deliv-
er community-based services near to patients’ home commu-
nities. However, our data suggest that the number of units in
the South of Italy is undersized, considering the mean popu-
lation (0–17 years) living in the CAMHs catchment areas. In
addition, the surveyed public CAMHs count on no more than
two units for professional group on average (36 h is the current
weekly working hours for a full-time contract) to manage

approximately 1500–3000 children and adolescents in need
of mental health services per CAMH (Frigerio et al. 2009;
Pedrini et al. 2012;WHO 2018). The low availability of work-
ing hours/week goes with the low availability of onward and
long-term support options reported by the CAMHs (13%—
one of eight—has a day-care facility and 4%—one of 25—has
a long-care facility).

As for ASD, current available prevalence estimates in Italy
originate from local sources, namely two regional administra-
tive registers and one single population-based study, per-
formed in one Italian province (Pisa, ASDEU 2016, age 7–
9 years, 11.5/1000; Narzisi et al. 2018). Lacking an Italian
national estimate of ASD prevalence, hardly we can assess
the exact number of children and adolescents with ASD in
need of services, which represents a limitation of the present
study for the evaluation of CAMHs capacity to manage ASD
patients. However, we can reasonably speculate that the low
availability in terms of professionals’ working hours/week
and of onward and long-term support options observed in
CAMHs impacts also on ASD users. Therefore, the present
study appears to confirm the conclusions of previous surveys
that highlighted the necessity of strengthening services’ struc-
tural capacity in order to meet adequately the requirements of
ASD patients, particularly those in need of high support
(Rogers et al. 2016; Thabrew and Eggleston 2018).

Considerable variability across geographical macro-areas
was found in the provision of diagnostic and intervention ser-
vices. In particular, CAMHs in the South and partially in the
Islands showed a service capacity lower than CAMHs in the
North with respect to day-care and long-care facilities, avail-
ability of professionals, and provision of intervention services.
CAMHs in the South reported also less use of digital technol-
ogy for data collection and sharing, and a scarce implementa-
tion of agreed standard operating procedures for ASD.

Table 7 Percentage of CAMHs
offering autism-specific and other
intervention programs, split by
macro-area

Interventions offered by CAMHs CAMHs

Specific
for ASD

Specific for
communication

Not specific
for ASD

Other
interventions

North Center South Islands Italy

Yes Yes Yes Yes 43.7 37.6 62.0 32.4 43.4

Yes No Yes Yes 3.4 6.9 6.0 20.6 7.4

No Yes Yes Yes 29.9 16.8 2.0 8.8 17.3

No No Yes Yes 3.4 23.8 16.0 8.8 14.0

Other combinations§ 19.5 14.9 14.0 29.4 18.0

Specific for ASD. At least one of the following: TEACCH, Training and Education of Autistic and Related
Communication Handicapped Children; ABA, Applied Behavioral Analysis; ESDM, Early Start Denver
Model; TED, Thérapie d’Echange et Developpment; DIR, Developmental, Individual Difference, Relationship-
based

Specific for communication. AAC, Augmentative and Alternative Communication

Not-specific for ASD. ST, speech therapy; PMT, psychomotor therapy

Other interventions. CT, cognitive therapy; FS, family support; EMR, expressive-motor rehabilitation

§ Including all the combinations that are adopted by less than 5% of the CAMHs all over Italy
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Moreover, the financial investment in staff training resulted
very limited: only less than half of the interviewed units re-
ported to offer financial support for specialist training, being
Northern Italy the only exception. It is worthwhile recalling
that financial support for in- and out-service training for ASD
professional development is important and absolutely neces-
sary to ensure a high quality workforce; actually, it has been
considered a good indicator of care quality and one of the
areas for improvement in ASD management (Thabrew and
Eggleston 2018).

High variability across macro-areas was also reported when
the use of instruments for ASD identification and children’s
functional assessment were implied. In particular, ADOS and
CARS appear themost frequently used tools for ASD diagnosis
by public CAMHs, followed by the ADI-R. These data are
similar to those collected in a recent survey mapping measures
used for ASD diagnostic patient assessment and characteriza-
tion across European countries (EU-AIMS project network;
Ashwood et al. 2015). ADOS and ADI are in fact the two most
widely used ASD observation and interview measures across
EU. Although there are evidence for the reliability and validity
of these tools, they have the disadvantage to be costly, in terms
of training, administration, and price (Ashwood et al. 2015;
McConachie et al. 2015). The reported lower use of these in-
struments in the Southern Italy mirrors results obtained in the
EU-AIMS clinical network, in which geographical areas with
relatively lower resources (such as Eastern Europe) were report-
ed to use ADOS and ADI the least, suggesting that economic
disparity factors may be a potential barrier to diagnosis.
Language and comorbid psychopathology measures (e.g.,
CBCL) are not extensively used in Italian public CAMHs
(similarly to what observed in European sites, Ashwood et al.
2015), a result that could indicate a gap in knowledge on autism
comorbid clinical signs, or a scarcity of reliable ASD-specific
tools to investigate these functional domains in ASD
(McConachie et al. 2015).

As for the implementation of interventions for ASD
management, the survey highlights a trend towards the
use of currently recommended approaches of intervention.
Results show that most of the CAMHs offer more than
one intervention strategy. However, further patient-based
investigation will be necessary to understand if ASD
patients in charge of a specific CAMH undergo similar
intervention programs regardless of their characteristics
(age, ASD severity, adaptive functioning, comorbidities),
or if a selection of interventions chosen among those
overall offered by the CAMHs are combined in individu-
ally tailored programs (Beclectic approach^; Odom et al.
2012; Wong et al. 2015). Notably, survey data on working
hours per week reported by each CAMH evidenced a
lower number of working hours/week per CAMH of
professionals that usually are skilled to implement inter-
ventions (e.g., therapists) than professionals usually

appointed to make diagnosis (i.e., psychiatrists and
psychologists), especially in public CAMHs. This finding
appears highly critical in the delivery of early and inten-
sive psycho-educative or behavioral interventions, consid-
ered elective for ASD management.

The higher presence of psychiatrists and psychologists than
therapists suggests a higher availability of diagnostic rather
than of intervention services in public CAMH units. In Italy,
public CAMHs should guarantee both diagnosis and interven-
t ion serv ices to ch i ld ren and ado lescen t s wi th
neurodevelopmental disorders. Indeed, the present survey ev-
idenced that about the 75% of public CAMHs reported to offer
intervention services for ASD, with the lowest percentage
reported in the South (58%). By contrast, private units report-
ed to offer diagnosis services, though these units are formally
appointed to the implementation of individual rehabilitation
programs only (Law 388/78, Art. 26). A more careful gover-
nance that clearly assigns the roles of public and private pro-
viders and monitors the provision of diagnosis and interven-
tion services appears advisable.

Finally, the present survey shows that in Italy the imple-
mentation of a collaborative networking with schools, as well
as with local adult mental health services and services for
adults with disabilities, is still unsatisfactory for individuals
with ASD, especially when considering the paucity of
standard operating agreements that specify health-care
workflow and professionals’ roles. Italian as well as interna-
tional guidelines agree that services should take a wide,
varied, and adaptable approach, in order to allow people living
as independently as possible. This strategy calls for integrated
pathways of care able to target the formal and informal child
and family social network, the educational agency, as well as
transitions at all developmental stages from preschool through
adulthood (Ministries of Health and Education New Zealand
2016; NICE 2012; SIGN 2016; SNLG 2011). Our results are
in line with a large scale survey of the perceptions of profes-
sionals involved in ASD care in the UK (Rogers et al. 2016):
although professionals interviewed reported to frequently
liaise with other services (e.g., school, employer), they still
considered services as being fragmented and disjointed and
felt the need of streamlined support services for individuals
with ASD and their families.

As a concluding remark, our results highlight the need of
specific national programs to strengthen structural capacity in
this specific health sector and to point out the unacceptable
inequalities evidenced within the country. In Italy, the political
asset of regions is based on a substantial autonomy: regions
can decide autonomously how their health systems should be
structured within a general framework established at national
level. This type of organization has led to a broad regional
variability and to some inequalities in terms of available re-
sources and services, and thus to the lack of national harmo-
nization (OECD 2017). Results from the present survey
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suggest that heterogeneity among Italian macro-areas are as-
sociated with variation in ASD regional policies in term of
implementation of the IAAP. This is in line with a recent study
that compared Canadian and UK policies governing ASD
management (Penner et al. 2018). The study by Penner and
colleagues showed that variation in ASD diagnostic assess-
ment, including necessary tools and personnel, as well as pro-
vision of interventions, may result from federalist systems,
while more centralized health-care systems facilitate the de-
velopment of national standards and processes. In Italy, the
recent IAAP points to the harmonization of ASD diagnostic
and characterization measures, agreement on standard operat-
ing procedures, support for joint training programs and a con-
tinuous and adequate monitoring and evaluation of ASD
health services. The present survey could represent a first-
tier analysis useful to evaluate the impact of the Italian policies
on ASD management. Further actions to be implemented
should be: (i) monitoring the availability of long-term and
daily-care facilities; (ii) a more careful planning of human
resources in terms of their availability and training; (iii) the
harmonization of standard diagnostic operating procedures for
a more reliable evaluation of the actual number of children
with a diagnosis of ASD; (iv) the promotion of services’ col-
laboration with external agencies (e.g., school, social services)
and strengthening of health service integration throughout
transition into adulthood. At a social and political level, our
study also confirms the need to contrast inequalities in service
provision across and within geographical areas (Salomone
et al. 2016), which asks for a proper political solution.

Limitations

Information provided by the present survey is not fully repre-
sentative of all Italian services that identify and manage
children with ASD. Furthermore, the present study does not
allow speculating on factors that drive the differences in
service provision we found across geographical macro-areas.
One possible approach might be to collect a more detailed
information on differences and similarities in regional health
policies and specific funding for ASD programs. Furthermore,
a patient-centered study could provide individual information
on intervention strategies in order to verify clinical character-
istics that justify the choice of a specific intervention or a
combination of interventions. Finally, the current investiga-
tion did not survey patient’ and/or family’s perspectives on
the characteristics of health services that are perceived as
important and valued. Indeed, this aspect should be further
investigated to attain a shared vision among professionals,
families, and people on the autism spectrum for what
services should be provided and how and potentially
what services and interventions should be prioritized
(McConachie et al. 2015).
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