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Abstract

Purpose Rising levels of psychopathology in the adolescent population have been evidenced in the last few years throughout
the Western world. We aim to examine how contemporary neuropsychiatry is changing in Northwestern Italy and how this
impacts inpatient services.

Methods The present research considered the 1177 admissions to a public neuropsychiatric inpatient service in the 2007—
2017 decade. The annual percentual change (APC) was analysed for the total admissions, the number of the neurological vs
psychiatric admissions, the length of inpatient stay, and the mean age at admission, also accounting for sex differences. The
annual trend was also calculated for each diagnosis.

Results The overall number of inpatient admissions decreased significantly (APC =— 5.91), in particular for children under
12 years of age (APC =— 7.23). The rate of neurologic diagnoses significantly decreased (APC = — 26.44), while the length
of the inpatient stay (APC =6.98) and the mean age at admission (APC =6.69) increased. Among the psychiatric diagnoses,
depression significantly rose (APC=41.89), in particular among female adolescents (APC =40.30).

Conclusions These data document a substantial change in the utilization of inpatient neuropsychiatric services for children
and adolescents, with a major increase in psychiatric hospitalizations and a parallel decrease in neurological ones. These

trends call for greater attention to early preventive intervention in mental healthcare system.
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Introduction

Psychopathological problems of the teenagers are growing
in Italy as well as in the rest of Western world [1, 2]. A
number of reports indicate that teenagers display worldwide
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increasing rates of conduct problems and other externaliz-
ing disturbances, such as abuse of drugs or alcohol [3, 4],
depression [5-7], self-injurious or life-threatening behav-
iour [8]. Despite their incidence appear unchanged, also the
prevalence of eating disorders is increasing in childhood and
adolescence due to the long duration of illness [9].

The increase of adolescence psychopathology is crucial
because it impairs the current social and relational func-
tioning of the youth with possible consequences for his/
her family adjustment, personality development, and aca-
demic career [2]. It may represent a concrete risk for long-
lasting impairment of mental and also physical health in
adulthood [3]. Internalizing and externalizing disorders in
adolescence may often produce vicious circles with serious
consequences. For instance, the reduction of sleep caused
by internet addiction, substance abuse or alcohol can cause
deterioration of social relations, conduct disorders, anxi-
ety disorders or major depression [10], increasing also the
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suicidal ideation [11]. Research also supports the association
between the abuse of cannabis or other "light" drugs and
the development of psychotic disorders such as schizophre-
nia [12]. Moreover, the emotional and relational stress in
adolescence may cause an increase in BMI which is related
to the development of obesity in adulthood [13]. Last but
not least, bullying is linked to abnormalities in personal-
ity development, to syndromes such as ADHD, to issues of
affective-relational development [14], and it can be a cause
of suicide [15].

The psychopathological expressions of the adolescents
require specific therapeutic and management approaches
which differ from those of early childhood psychiatry. Often
the adolescents display physical characteristics which are
similar to those of the adults and their psychopathologi-
cal expressions are often characterized by self-harming or
violent behaviours [2]. It is for this reason that despite the
existence of effective therapies the use of coercive means is
still a relevant problem in adolescents’ management [16].

Frequently, the increase in the use of emergency services
to manage the adolescents with a mental disorder is also
consequent to the sense of impotence of the family in con-
taining the adolescent offspring. The contemporary changes
in social and relational dynamics leading to a reduction of
the role of authority in the familial relationships may have
contributed to contemporary inability of parents in establish-
ing relations of authority and hierarchy to contain the ado-
lescent on the affective and regulatory side of the parenting
relationship [17].

Current literature evidences that the parents are often
thwarted to build and manage a relationship with their chil-
dren also because personal problems [18]. Sometimes the
family is also the bearer of psychopathology through physi-
cal or psychological abuse, neglect and parenting inability
[19, 20]. Family conflicts, distortion of communication, and
intra-family stress predispose to internet addiction [21]. A
lack in parenting skills is also linked to somatization [22],
eating disorders [17] and borderline personality [23].

Clinicians perception support rise in psychopathological
diagnoses and inpatients admissions among adolescents [1].
At the best of our knowledge no study reports consistent data
confirming this trend in the last decade. Data reporting about
large cohort studies have been recently published to describe
the rising of adolescents’ problems in the last decade [5-7],
nevertheless at the best of our knowledge no study reported
the description of inpatient hospital treatments in the same
period.

The present paper reports the picture of 11 years of obser-
vation of the inpatient admissions into a Neuropsychiatric
Inpatient Service of an Italian paediatric hospital showing
the trend of inpatient admissions with respect to the sex
and age of admission, diagnosis and the length of inpatient
stay. A better insight into this phenomenon may be useful
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for planning future organization of child and adolescent
therapeutic services and also to adopt prevention strategies
involving paediatricians, families and child and adolescent
psychiatrists.

Methods

All the admissions to the Neuropsychiatric Inpatient Service
of the Regina Margherita Paediatric Hospital (OIRM) in
Turin over the eleven years 2007-2017 were examined. This
service has a function of hub for the northwest region of
Italy called “Piedmont and Valle D’Aosta” (PIVA), where it
has been the only neuropsychiatric inpatient service through
2017. The region includes urban, industrial, and rural areas,
and is home to about 4.5 million people.

The available data consisted in: diagnosis at discharge,
patient age and gender at admission, number of admissions
for each month of the year, and length of hospitalization.

Inclusion criteria: they were considered in the data
elaboration 1. all the hospital admissions with a minimal
duration of 2 days (48 h); 2. the admissions for which the
neuropsychiatric diagnosis at admission was confirmed at
discharge. The 48 h stay for admissions is the time-limit for
the administration of the hospital for asking reimbursement
to health authorities. Admissions with shorter duration are
invalidated.

Admission rules and policy

During the considered decade the neuropsychiatric inpa-
tient service of the Regina Margherita Paediatric Hospital
(OIRM) was the only emergency centre for child neuropsy-
chiatry in the entire PIVA region. So hospital admissions
were regulated with an absolute priority for those from the
emergency room and a relative priority for those from the
hospital’s paediatric wards who temporarily admitted neu-
ropsychiatric patients from the emergency room who found
no place in the neuropsychiatric department. All other elec-
tive admissions agreed with the territorial services had a
lower priority. The present study included all the patients
admitted to the inpatient service from any of these possi-
ble sources. The decision of admission was entirely based
on the severity of the disorder and the impossibility of the
other services (i.e. territorial neuropsychiatric and paediat-
ric services) to manage it out of the inpatient service. All
admitted patients access into the hospital through the Emer-
gency Service where the degree of severity of their disease
is evaluated by the neuropsychiatric emergency doctor, so
the criteria for inpatient admission are homogeneous. This is
why the number of hospitalizations in the neuropsychiatric
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hospital service is an indicator of the need for emergency
neuropsychiatric hospitalizations in the region.

Ethics

The study consisted in analyses of clinical and administra-
tive data that had been collected as part of routine practice.
The privacy of the sensitive data was protected during the
analyses.

Statistical analysis

The age-standardized incidence rate (hospitalizations per
100,000 inhabitants per year) and the relative 95% confi-
dence interval (95% CI) was estimated for each diagnostic
category overall and separately by sex (per 100.000). Pop-
ulation data between 2007 and 2017 were obtained from
census data and annual inter-census estimates provided by
the Evolutionary Demographic Database of the Piedmont
Region [24] Time-trend analysis was based on annual inci-
dence rates by age groups (children from O to 11 years old;
adolescents from 12 years old to 18 years old). The trend
over time was estimated as the Annual Percent Change
(APC) and relative 95% CI in the incidence rate using Pois-
son regression analysis separately by sex and adjusted for
age [25]. All the statistics were performed using SAS Sta-
tistic Software ®.

Results
Sample description

A total of 1177 inpatient admissions were considered in the
final analysis. The age at admission ranged from less than
one year to 17 years.

Overall there were 261 ICD-9 primary diagnoses, which
were grouped into 26 diagnostic groups according to ICD-11
classification. We included in a larger group all diagnoses
with less than five cases in the considered 11 years (e.g. we
included in the diagnosis of depression also four diagnoses
of adjustment disorders with depressed mood; in the diag-
nosis of epilepsy all the subtypes of idiopathic epilepsy).

The total number of hospitalizations with a psychiatric
diagnosis was 871, subdivided into the following 15 diag-
nostic groups: Eating Disorders (n=238), Disruptive Behav-
iour Disorders (n=114), Somatoform Disorders (n=103),
Psychotic Disorders (n=97), Personality Disorders (n=84),
Major Depression (n=63), Self-poisoning (n=45), Autism
(n=23), Obsessive—Compulsive Disorders (n=18), Adjust-
ment Disorders (n=15), Post-Traumatic Stress Disorder
(n=14), Phobias (n=12), Tourette Syndrome (n=12), Panic
Attack and Agoraphobia (n=_8), Substance Abuse (n=06),
Maltreatment (n=6), residual psychiatric diagnoses (n=13).

The total number of hospitalizations with a neurological
diagnosis was 273, subdivided into the following 11 diag-
nostic groups: PNS Injuries (n=16), Epilepsy (n=161),
CNS Injuries (n=38), Neurodevelopment Disorders
(n=18), Traumatic Injuries (n=13), Visual System Disor-
ders (n=38), Muscle-skeletal Disorders (n=8), Headache
(n=6), Rheumatic Chorea (n=>5). Thirthy-three patients
were excluded from the analysis for missing data.

Table 1 Days of inpatient stay,

SR Year Inpatient days Age Sex Psychiatric Neurologic

mean age, gender distribution

and comparison of psychiatric [mn +sd] [mn +sd] Male Female n (%) n (%)

vs neurological diagnoses at n (%) n (%)

admission year by year
2007 34.07+£32.19 8.47+5.49 76 (50%) 76 (50%) 91 (63%) 53 (37%)
2008 32.00+34.51 7.72+543 69 (48%) 74 (52%) 69 (50%) 69 (50%)
2009 44.29+40.29 8.70+£5.60 47 37%) 79 (63%) 73 (61%) 47 (39%)
2010 41.77+£35.44 9.68£5.96 51 (46%) 59 (54%) 71 (68%) 34 (32%)
2011 48.60+42.96 10.83 £4.65 37 (40%) 55 (60%) 64 (72%) 25 (28%)
2012 58.70+£43.30 11.51+4.39 38 (43%) 50 (57%) 73 (84%) 14 (16%)
2013 61.80+44.33 11.66+3.93 28 (31%) 63 (69%) 78 (90%) 9 (10%)
2014 71.33+£46.51 12.64+3.29 12 (16%) 64 (84%) 74 (97%) 2 (3%)
2015 63.57+£55.00 12.21+£3.22 39 (27%) 65 (63%) 90 (87%) 14 (13%)
2016 70.57+£44.46 13.16£2.50 21 (15%) 62 (85%) 80 (98%) 2 2%)
2017 49.73+32.47 14.36+2.42 22 (20%) 90 (80%) 108 (97%) 3 (3%)

mn mean; sd standard deviation; n number of patients
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Table 1 sums up the data concerning the days of inpatient
stay, mean age, gender distribution, and total psychiatric vs
neurological diagnosis at admission that have been collected
and analysed year by year.

Trends in hospitalization incidence and patient
demographics,

Table 2 presents the main results of the trend analysis in the
period 2007-2017 discussed in the following paragraphs, relat-
ing to sex and age of the patient, number of hospitalization
days and diagnosis. Results are showed as total and separately
for children and adolescents. Trend analysis of the admis-
sion number (APC=— 5.91), shows a significant decrease
of the percentage of males (APC=— 13.97) compared to
a substantial stability of the number of female admissions
(APC=-0.79). Male children display a significant reduction
of inpatients admissions (APC =— 7.40), while female adoles-
cents a significant increase (APC =5.69).

The incidence trend of admissions for Neurological and
Psychiatric diagnosis, by sex and age (Table 2) evidenced
a general significant decrease for Neurologic diagno-
sis (APC=— 26.44), particularly evident among children
(APC=- 11.10), both male (APC=—- 17.62) and female
(APC=- 11.89). A significant increase of psychiatric diag-
nosis among females must be highlighted (APC =6.16).

The further analyses in Table 1 show a significant global
increase of days of inpatients stay (APC=6.98), significant
both for children (APC=1.53) and adolescent (APC=10.74)
and a significant increase of the age at admission (APC=6.63).

Trends in diagnosis

Analysis by diagnosis (Table 3; Fig. 1) showed a signifi-
cant increase in the incidence of depression (APC=41.89)
in particular among females (APC =40.38). Adolescents
(APC=22.58), in particular female adolescents (APC=41.30),
affected by depressive disorders displayed the greatest increase
of inpatients admissions.

We can highlight also the increasing trend for PTSD
(APC=29.41) inpatients admissions and the decreasing trend
for Autism (APC =— 14.80) inpatients admissions.

Among neurological diagnoses, a significant decrease
was evidenced for Neurodevelopmental Disorders
(APC=- 27.17), CNS Injuries (APC= — 16.16), PNS
Injuries (APC=— 15.63), and Muscle-skeletal disorders
(APC=- 26.01), adolescence Epilepsy (APC=-26.66) and
CNS Injuries (APC= —32.61), and child Visual System Dis-
orders (APC=—25.17) (Table 4; Fig. 2).

@ Springer

Discussion

The results of these analyses indicate that major changes
have occurred in the utilization of child neuropsychiatric
inpatient services over the past 10 years at a large paedi-
atric hospital that served as the only inpatient service for
an area with about 4.5 million people. The data are not an
effective indicator of the total incidence of child neuropsy-
chiatric disorders in the community, but they represent
valid indicator of those requiring inpatient treatment in a
specialized psychiatric and neurologic (neuropsychiatric)
service in this region due to disorders’ severity or to the
inability of the territorial services to manage it in security.

Hospitalizations for psychiatric disorders have signifi-
cantly increased, and, in parallel, those for neurological
conditions have decreased. Patient age and length of stay
in the hospital have significantly increased.

A necessary premise in the interpretation of these data
is that care for paediatric neurologic and psychiatric dis-
orders is managed in Italy as a unitary medical discipline
called child neuropsychiatry. Clinicians are trained in both
child neurologic and psychiatric disorders, and neuropsy-
chiatric services, including inpatient, outpatient and day-
hospital, are addressed to both categories of disorders.

The first evidence obtained by the data analysis is that
the age at admission is progressively increasing from
the beginning (2007) to the end (2017) of the observa-
tion in favour of adolescent admissions with respect to
children admissions. This probably doesn’t mean that the
new infant and children cohorts evidence a decrease in
neuropsychiatric morbidity, since literature suggests a
global increase of neurological and psychiatric disorders
in infancy [26].

As a consequence of the priority rules for hospitaliza-
tion the mean age of inpatient admissions has been prob-
ably influenced by the need to contain disruptive or self-
damaging behaviours which are highly prevalent in the
adolescent population [2].

The increasing proportion of adolescents’ inpatient
admissions accounts for the significant decrease in the
number of hospitalizations for younger children. Never-
theless, the number of hospitalized adolescents did not
increase significantly. It is the increase in the length of
hospitalization, rather than the number of adolescent hos-
pitalizations, that accounted for the changes in inpatient
service composition. Among the possible factors contrib-
uting to this increase in the length of hospitalization, there
may be the severity of adolescent psychopathology and the
difficulty to arrange for outpatient treatment [5].

The first hypothesis could be supported by the increas-
ing rate of depression, self-damaging or life-threaten-
ing acts in adolescent general population evidenced by
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Table 3 Significant APC values for Psychiatric diagnoses

Psychiatric ~ Total Females Males
APC 95% Clinf 95% Clsup p APC 95% Clinf 95% Clsup p APC 95% Clinf 95% Clsup p
Autism
All —14.80 —30.69 -6.83 0.003 0.00 - 8591 609.91 1.000 —9.94 —21.62 3.48 0.139
Children  —19.71 —33.27 -3.39 0.020 —50.53 —82.35 38.63 0.181 —13.81 —28.85 4.40 0.128
Adolescent 2.94 -2091 33.99 0.829 ** o o ok 2.94 —-20.91 33.99 0.829
Depression
All 41.89  27.67 57.97 0.000 40.38  25.02 57.62 0.000 21.65 =551 56.65 0.128
Children  8.18 -10.89 31.33 0420 —-245 —-23.29 24.05 0.839 3.93 -9.54 19.36 0.578
Adolescent 22.58 10.03 36.57 0.000 41.30  23.35 61.86 0.000 46.83  —39.09 254.03 0.392
PTSD
All 29.41  6.09 57.86 0.010 12.67 —10.12 41.25 0.300 0.00 — 3548 55.00 1.000
Children  —-0.30 —16.25 18.83 0983 11.66 —19.20 54.32 0503 —-0.16 —17.76 21.20 0.987
Adolescent 20.00  —20.35 80.82 0.383 20.00 -20.35 80.82 0.383 ** ok ok o

APC Annual Percent Change/100.000 residents; CI Confidece Interval; inf inferior; sup superior

**Data not available due to the low number available per year

¢ autism

35

w

m depression A PTSD

2007 2008 2009 2010 2011

Fig. 1 The figure represents the significant trend for the psychiatric diagnosis of Autism (rhombus), Depression (squares), and PTSD (triangles)

in the period 2007-2017

literature [5, 8]. In our sample the number of inpatient
treatments for depression was significantly higher in the
last period (2012-2017) with respect to the previous one
(2007-2011). This may suggest that the depressive psy-
chopathology is increasing in severity and it needs longer
periods of treatment with respect to the past.

The second may be related to a possible inadequacy of
the neuropsychiatric outpatient services, whose resources
or organization may not be completely updated with
respect to the containment of the rising severe adolescent

@ Springer

psychopathology [27]. On the other hand, it may be also
related to the family difficulty in the management of the ado-
lescents expressing psychopathology. As mentioned in the
introduction the changes in social and relational dynamics
with a reduction of the role of authority in the familial rela-
tionships may have contributed to a difficulty of parents in
establishing relations of authority and hierarchy [16] to con-
tain the adolescent. Moreover, the family is often unprepared
to face with the new forms of psychopathological expression
of the adolescents, related or not to the new technologies.
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Fig.2 The figure represents the significant trend for the neurological diagnosis of Muscle-skeletal (rhombus), Visual disorders (squares), Epi-
lepsy (triangles), CNS Injuries (X), PNS Injuries (pointed X), Neurodevelopmental Disorders (circle) in the period 2007-2017

This may account for the clinicians’ difficulty in organizing
secure hospital discharge into the origin family, and give
reason of the recently underlined overuse of community
treatment in Italian reality [28].

Another evidence is the progressive gender differentia-
tion, with an increase of female inpatient admissions. This
underlines that the depressed female adolescents progres-
sively occupied the inpatient service, excluding the children
and also male adolescents. Moreover, female adolescents
generally display a higher need for long inpatient treatments.
Based on the available data only speculation is possible.
The largest diagnostic group in our sample is represented
by the eating disorders that are prevalent in female gender
(n=216, 91%) and request long periods of inpatient treat-
ment [9]. Nevertheless, the diagnosis of eating disorders do
not significantly increase in the observed period. It is most
possible that the quality of female depression is different
from that of male subjects, thus requiring longer inpatient
stay. Female sex is generally more prone to depression with
respect to the male one [6, 7], and also it more frequently
displays personality features which indicate a liability
towards depressive disorders [29]. Nevertheless, the rela-
tive increase in frequency and length of depressive episodes
in female adolescents in our sample may be also due also to
social and environmental changes of contemporary society:
the high prevalence and in some cases the increase of physi-
cal or sexual abuse [30], stalking and sexting [31], bullying
[32], and prostitution [33]. Moreover, when the abuses are

@ Springer

intra-familial or strictly related to the social environment
they may represent also a severe obstacle in organizing the
demission at home [2, 34].

The final evidence regards the reduction of inpatient
treatments for neurological disorders with respect to psy-
chiatric disorders. The authors don’t believe that this means
an absolute reduction of neurologic disease, that literature
estimates in growth [26]. It is very possible that the subjects
with neurological problems have been admitted to paediatric
wards because they are more easily manageable without a
specific organization and structural containment. Moreover,
it is possible that clinicians estimated dangerous to admit
in the same ward agitated and disruptive adolescents with
infants and young children affected with neurological disor-
ders. Of fact, the evidence suggests a transition of the neu-
ropsychiatric ward to a more strictly psychiatric function in
the last few years.

Clinical implications

As claimed by many authors on large population studies
[5-7] an increase of depressive problems in adolescents’
population emerges also in the trend of inpatient’s admission
of the present research. In particular adolescent female sub-
jects with severe depressive symptoms and a tendency to a
long-lasting stay in inpatient service has become the greatest
users of neuropsychiatric inpatient service. The organiza-
tion of neuropsychiatric services is called to adequate the
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services for the early recognition and treatment [5, 35] to
avoid chronic course of the disease and its negative existen-
tial outcomes [36].

As it concerns the Italian situation, it is evident that
the progressive replacement of neurologic patients in the
inpatient service poses the question of where the children
affected with neurologic diseases needing for inpatient treat-
ments are cared. In the present hospital experience they have
been located in general paediatric inpatient services where
neuropsychiatrists manage them with consultations. This
suggests the need for an overall higher number of beds (and
clinicians) dedicated to neurologic patients as suggested by
international authors [5].

The long-lasting stay into the inpatient service remarks
for another potential field of intervention. Johnson and
coworkers [37] have pointed out that adequate parenting
behaviours are influential on the resilience of the children,
allowing better stress management and a better adjustment
in adulthood. Family interventions should be strategically
important to reduce untoward outcomes[2]. A particular
emphasis must be given to the need for proper training of
family doctors and paediatricians for early diagnose and
treatment of neuropsychiatric problems in adolescence, to
the management of relational intra-family problems, and
for offering support for parenting [38]. The proper post-
demission management may represent a substantial factor
to reduce the serious consequences that the youth psycho-
pathology can generate in terms of rising mental suffering
and costs for healthcare systems [28].

Finally, it needs to be underlined that depressive psycho-
pathology is more prevalent in females starting with puberty,
and may require long inpatients treatment in case of sig-
nificant suicide risk. More research should be addressed to
understand the reasons of this emergence in the social con-
text, and adequate preventive interventions on the popula-
tion should be performed. Moreover they should be more
specifically explored the most cost-effective treatments to
address adolescent subjects, possibly applying those who
were demonstrated as effective in adults and testing those
who best fit to adolescent population [39], but even explor-
ing new specific methods studied for adolescent population
[40].

Limitation of the study

The present study presents some limitations. First, the
amount of data presented for the study is limited because
they were collected in the database of the paediatric hospital
for administrative purposes and not organized for research
aims.

Second, even though the catchment area for the paediat-
ric hospital that provided the data was the entire Piedmont
region, it is still possible that neuropsychiatric inpatient

treatments for less severe psychiatric or neurologic disorders
were provided in paediatric inpatients services at peripherals
hospitals. Thus, the data here presented may not necessarily
constitute all the neuropsychiatric inpatient treatments.

Third, even though PIVA is a large region, the trend
expressed by this research may not be generalizable to other
regions of Italy.

Fourth, data about inpatient treatment of neurological/
neuropsychiatric subjects admitted to paediatric services
without a passage through the emergency service of our
hospital are not available since the admission/demission
diagnosis may not reflect the neuropsychiatric one.

Fifth, it is possible that some of the older adolescents
with severe aggressive behaviours not manageable in an
adolescent unit might have been hospitalized in adult units.

Conclusion

In conclusion, from our data it emerges a significant increas-
ing trend in the use of our neuropsychiatric inpatients ser-
vice for the treatment of female adolescents affected with
depressive disorders, and requiring long inpatients stay.
The inpatient neuropsychiatric service of an Italian region
with the same population of Ireland is no more available
for inpatient treatment of children affected with neurologi-
cal disorders. A re-organization and a significant increase
of the inpatient beds for neurological and psychiatric treat-
ments available in this region, and possibly also in other
European regions, is needed to accomplish to the increasing
needs of care of child and adolescent population [2]. As for
suicide prevention [41], individual self-driven and social
driven therapeutic prevention programmes for depression
in female adolescents should be adopted. Greater support
to the families for at-home management of their suffering
children may also be needed to reduce the number and the
length of inpatients treatments.

The present study may represent a starting point for a
collaboration with other neuropsychiatry units in other parts
of Italy and can be useful for future comparisons with other
child neuropsychiatry facilities.
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