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Abstract: Neurodevelopmental disorders (NDDs) encompass a group of complex conditions with
onset during the early developmental period. Such disorders are frequently associated with a
number of neuropsychiatric features, the most prevalent ones being autism spectrum disorder,
attention-deficit/hyperactivity disorder, intellectual disability, communication and specific learning
disorders, and motor disorders. These conditions are characterized by wide genetic and clinical
variability, and although they were previously conceptualized as childhood-limited disorders, NDDs
are progressively being recognized as persistent conditions with a potentially relevant impact on the
quality of life and overall functioning during adult life. In addition, emerging evidence seems to point
towards the hypothesis of a neurodevelopmental continuum, according to which NNDs could portray
different time-dependent outcomes, depending on the severity of the altered brain development.
Despite representing lifelong phenotypes, they are often not promptly identified and/or managed
in adulthood. In this regard, specific guidelines on clinical and therapeutic approaches for these
conditions have not yet been delineated. In this view, future research investigations should be
encouraged to broaden available knowledge, characterize the clinical course of NDDs across an
individual’s lifespan, and better understand the patterns of aging-related concerns in adults with
an NDD diagnosis. Additionally, considering the difficulties many young adults encounter while
transitioning from childhood to adult mental health services, new, specific programs should be
developed and existing programs should be implemented to improve the transition process and for
the management of NDDs in adulthood.

Keywords: neurodevelopment; autism; ADHD; specific learning disorders; intellectual disability;
Tourette syndrome; neurodevelopmental continuum

1. Laying the Groundwork

The term neurodevelopmental disorder (NDD) applies to a wide range of complex con-
ditions that are characterized by a disruption in the chain of events that lead to normal brain
development, with onset during the developmental period and consequent impairments
in the individual’s global functioning [1-3]. According to the Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition (DSM-5), NDDs comprise autism spectrum dis-
order (ASD), attention-deficit/hyperactivity disorder (ADHD), intellectual disability (ID),
communication disorders, specific learning disorders (SLDs), and neurodevelopmental
motor disorders, including tic disorders and Tourette syndrome (TS) (Table 1) [4]. Evidence
suggests that communication disorders, in addition to specific learning disorders and devel-
opmental coordination disorder, are the most frequently encountered neurodevelopmental
conditions, with worldwide prevalence rates estimated to be around 5-10%, 5%, and 5-8%,
respectively. The estimated worldwide prevalence of ADHD is around 5%; ASD prevalence
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rates appear to be around 1.5% worldwide; ID seems to affect 1-3% of the worldwide
population; and the estimated prevalence of TS is around 1% [5-12].

NDDs have been shown to be characterized by a multi-factorial etiology and high
clinical variability, with the commonality of onset during childhood. Both genetic and
environmental factors are involved in the genesis of NDDs. They appear to be highly
heritable, with a conspicuous number of genes identified as having a role in the etiology
of these conditions and single major causes being rare [3,13-15]. Additionally, several
environmental factors might be implicated in the origin of NDDs and may increase their
incidence in genetically predisposed individuals; such factors include advanced mater-
nal age, infections, and other medical conditions (e.g., obesity, gestational hypertension,
and diabetes) in pregnancy, substance exposure and medication use during pregnancy,
maternal psychological stress and postnatal depression, inborn metabolic errors, preterm
birth, post-natal exposure to toxic substances, and neonatal problems (e.g., early natal
infections, neonatal hypoxic-ischemic events, early development brain injuries, or neonatal
deficiencies) [5,16-23]. Despite undergoing maturational changes over the years, poten-
tially accounting for the manifestation of improvement with age, the natural course of an
NDD is typically steady. As a consequence, the persistence of the condition into adulthood
is not unlikely, and new, co-occurring disturbances may also emerge (Figure 1) [24-30].

Table 1. Summary of core manifestations, prevalence rates, and life-course trajectory of the main
neurodevelopmental disorders (NDDs).

NDD

Core Features Prevalence Rates Age at Onset Evolution

Autism spectrum disorder

Lifelong; adults with
autism spectrum disorder

Qualitative impairment in
social communication
skills, with stereotyped
and restrictive patterns

of behavior.

Around 1.5%

Early developmental
period

frequently have to face
several challenges with
respect to co-occurring
medical and psychiatric
conditions, education,
work, and

living situations.

Some symptoms may
persist into adulthood,

Attention- Inattention. hvperactivit although the clinical
deficit/hyperactivity and im uls,ivi};p Y 5% Before 12 y.o. presentations may change
disorder P Y- with time and concomitant
psychiatric issues
may emerge.
Significant deficits in basic — . May {mprove with .early,
Specific learning disorders  writing, reading, or 50, Within the first years of adequate interventions or
matherrllatical sk/ills elementary school may persist
’ into adulthood.
. . . . Lifelong; frequently
Intellectual disability lelteid Cogmt.lve.and 1-3% Within the f}rst 3 years associates with psychiatric
adaptive functioning. of life

comorbidities in adult age.
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Table 1. Cont.

NDD

Core Features

Prevalence Rates

Age at Onset

Evolution

Communication disorders

- Language disorder:
difficulties in
language
acquisition and use,
secondary to
deficits in language
production or
comprehension.

- Speech sound
disorder: Difficulties
with speech sound
production.

- Childhood-onset
fluency disorder:
Difficulties with
speech fluency and
time patterning.

- Social (pragmatic)
communication
disorder: Difficulties
with social use of
language and
communication.

Language disorder:
around 10%
Speech sound

disorder: around 5%

Childhood-onset
fluency disorder:
around 1%
Social (Pragmatic)
communication
disorder: still
limited data

Early developmental
period

- Language disorder:
can improve with
early, adequate
interventions or
may persist into
adult life (especially
if diagnosed in
children >4 y.o0.); it
may have social
consequences.

- Speech sound disorder:
frequently responds
well to treatment; it
may be lifelong
when associated
with a language
disorder/specific
learning disorder.

- Childhood-onset
fluency disorder:
most cases recover
from dysfluency;
however, it may
persist into
adulthood.

- Social (Pragmatic)
communication
disorder: variable
outcomes; in some
cases, difficulties
persist into
adult life.

Difficulties with gross

Symptoms may improve;
however, coordination
difficulties may persist

Developmental and/or fine motor skills, 5-8% in children ages Early developmental throughout adolescence
coordination disorder interfering with daily 5-11y.o. period and adulthood, along with
life activities issues in learning new
tasks, which may affect
professional performance.
Tic severity improves after
adolescence for most
patients; tics may persist
. into adulthood in a
Involuntary, repetitive, relevant minority of
Tic disord sudden twitches, 19 Between 2 and 15 y.o. bi
ic disorders o subjects who may report

movements, or
vocalizations (tics)

(average around 6 y.0.)

low self-esteem, limited
peer relationships, high
anxiety rates, and poor

school or

work performance.
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Autism Spectrum
Disorder

Attention-
Deficit/Hyperactivity
Disorder

Specific Learning
Disorders

Intellectual Disability

Communication Disorders

Developmental
Coordination Disorder

Tic disorders and Tourette
Syndrome

Difficulties with social and communication skills, and restricted patterns “ risk for medical and psychiatric comorbidities, including suicidality and
of behavior substance use; J employment and independent living
Inattention, hyperactivity/impulsivity - academic/professional performance and decision-making skills; impatience and

restlessness; |- stress tolerance with emotional lability and emotional
dysregulation; 1 risky behaviors; I risk for psychiatric comorbidity and substance
use

Difficulties with reading, writing, and mathematical skills - academic skills; struggles to find a full-time job and live independently;

difficulties with time management and memaory; potential social isolation; T* co-
occurring psychiatric conditions

Difficulties with cognitive and adaptive functioning ‘M psychiatric co-occurring conditions

Difficulties with several communication domains (verbal 4 risk for psychiatric comorbidity and psychesocial consequences; potential
communication, articulation, fluency, and social communication) academic/occupational challenges

Gross and/or fine motor skills deficits Difficulties learning new tasks, possibly affecting academic performance; poor

psychosocial outcomes; potential depressive symptoms; “T* risk for medical issues

Presence of motor and vocal tics + behavioural issues P risk for associated psychopathology; persistence of obsessive traits; behavioral

)

issues; limited relationships; poor academic/occupational performance

Common barriers encountered in the transition process: ®

- Lack of professional support after age of 18
- Limited awareness or knowledge of best healthcare options
- Social stigma related to psychiatric conditions

Figure 1. Graphical summary of the main clinical features and challenges encountered during
adulthood for neurodevelopmental disorders.

2. A Life Course Perspective

In the past, many of the aforementioned NDDs were considered childhood-limited
conditions [3]. Nonetheless, follow-up studies have shown that these disorders tend to
persist across the lifespan, with variable outcomes and even changing phenotypes, having
relevant implications for adult mental health services. At present, evidence for the existence
of modifiable factors that optimize NDD outcome during adulthood is limited. There is a
need for a thorough characterization of NDD across different ages and to adopt new and
more flexible approaches to diagnosis and management. Some authors have proposed
a model which envisions NDDs and other adult psychiatric conditions as lying on a
neurodevelopmental continuum and not as separate entities. In this light, the complex
clinical phenotypes, changing natural course across the lifespan, and clinical overlap that
characterize NDDs represent a relevant area for future research studies [2,19].

2.1. Autism Spectrum Disorder

Autism spectrum disorder (ASD) is characterized by enduring difficulties in social and
communication skills, as well as restricted patterns of behavior, interests, or activities [4].
In recent years, an increase in the prevalence of ASD has been registered and may rely
on a number of factors, including an increased awareness in clinical practice and among
families and teachers and changes in the diagnostic process, with current criteria being more
inclusive with respect to previous years [31]. Regarding gender differences, ASD seems
to be more prevalent in males; however, this may not reflect a real difference but rather a
sex/gender bias, as diagnostic criteria seem to be more focused on male features [10].

ASD is usually identified during early childhood; however, in people with high levels
of function and less severe manifestations, symptoms may sometimes become evident later
in life, when social demands outpace the subject’s capability to deal with them [4]. Currently,
there are no specific criteria to diagnose ASD in adult life, and undiagnosed adults may
run into emotional and functional difficulties that relate to both the condition itself and
to the fact that their struggles can be perceived as poorly understood and not adequately
supported [8,9]. Thus, based on both historical information and actual presentation, early
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identification and diagnosis appear crucial [32]. Although manifestations may improve
and change over the years, the disorder is a lifelong condition that persists into adult life
and can affect the individual’s global functioning during the entire life course [33].

People diagnosed with ASD may have to deal with a variety of challenges when tran-
sitioning to adulthood; in this view, it was shown that only 21% of young adults with ASD
had access to healthcare transition services, and 14% had the chance to discuss transitioning
from pediatric to adult services with their childhood neuropsychiatrist [32,34]. Among
the aforementioned challenges, there is an increased risk for medical comorbidities, which
may be more common in individuals with ASD compared to the general population. These
include seizures, gastrointestinal disorders, metabolic and cardiovascular abnormalities,
sensory impairments, sleep disorders, and other mental conditions [32,33,35-38]. These
health problems must be properly addressed to promote global functioning and health.
Mental health comorbidities are particularly burdensome due to both symptom overlap
and the impact of ASD’s core features on their management. Psychiatric conditions seem
to be more frequent in individuals with ASD compared to the general population and
subjects with other developmental disabilities [32]. These include mood disorders, anxiety,
personality disorders, bipolar disorder, obsessive-compulsive disorder, schizophrenia, sub-
stance disorders, and other NDDs such as attention-deficit/hyperactivity disorder (ADHD)
and intellectual disability (ID) [31,32,35,39,40]. In a study involving a sample of 52 young
adults with ASD, Kraper et al. found that lower adaptive skills may be associated with
more severe anxiety, depressive traits, and social difficulties [41]. Mood (especially major
depression and dysthymia) and anxiety (in particular, general and social anxiety disorder
and panic attacks) disorders are the most frequently observed mental health comorbidi-
ties in ASD subjects, with prevalence rates of 50-70% and 30%, respectively [32,42-45].
Suicidality also represents a relevant concern for young adults with ASD and, for this
reason, it is recommended that this patient population is screened for suicidal ideation
in addition to other mental-health related issues [32,46,47]. Furthermore, an increase in
premature mortality rates has been observed in individuals with ASD, mainly following
neurological disorders or congenital abnormalities [48-50]. Overall, it appears that such
risk can be 2 to 10 times higher compared to the general population, independent of gender
and a high- or low-functioning ASD phenotype [51-53]. Elevated mortality rates may be
secondary to a number of causes, including nervous system conditions (e.g., epilepsy),
chronic medical conditions (e.g., heart disease, respiratory disease, and cancer), accidents,
and health issues due to the side effects of pharmacotherapy [48,50,54]. It should also be
considered that as previously mentioned, suicidal ideation and suicide attempts may be
present, especially in those with high-functioning ASD who frequently report comorbid
mental health conditions and psychological vulnerability [13,50,55-58]. In addition, such
individuals may lack protective factors that would decrease the risk of death by suicide
(e.g., a supportive social network or good coping skills). Furthermore, difficulties with
social interaction might affect their ability to seek and find the help they need [50,59-61].
The prevalence of substance use disorders ranges from 16% to 30% in subjects with ASD;
such rates could be due to self-medication for psychiatric symptoms or to the need to deal
with social impairments [56,62-64]. In addition, impairments in working memory and
executive functioning may be present and persist into adult life [65].

Concerning education and employment, enrolling in tertiary education or employ-
ment may represent a challenge for young adults with ASD [66,67]. Studies show low
levels of college attendance, and even students with ASD who present with good global
intellectual functioning often do not obtain satisfying academic results and are at risk
of dropping out of school [35,68]. Furthermore, evidence indicates that only one third
of adults with ASD achieve paid employment [32,67,69]. Additionally, a considerable
number of employed individuals may work part-time or not occupy a permanent position;
occasional employment in hospitality, catering, and teaching may happen, as well as in
scientific or engineering fields, which tend to be seen as areas in which people with ASD
do well [32,70,71]. Factors which seem to be associated with an increased likelihood of
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employment include a high educational level, the presence of a strong social support net-
work, and good intellectual functioning. On the contrary, subjects who report more severe
ASD manifestations, language/cognitive impairment, and associated medical/psychiatric
conditions are less likely to become employed [72].

The ability to fully live outside the parental home represents another indicator of
a successful transition to adult life. Although future perspectives for people with ASD
seem to be slowly improving owing to earlier recognition and more fruitful interventions,
most of them still do not live an independent life [31,35,73-76]. According to the available
literature, about 10-33% of adults with ASD require very substantial support in line with
the DSM-5 classification; in addition, most individuals with comorbid ID may acquire a
certain degree of autonomy in their daily lives but will still require support. Only a small
percentage of adults are able to live independently without remaining in their parental
home into adulthood [29,31,65].

As previously highlighted, ASD is characterized by considerably variable outcomes
during adulthood, which are influenced by potential medical and psychiatric co-occurring
conditions that must be adequately addressed to reduce their burden. A few prognos-
tic predictors are known, namely, global intellectual functioning and communication
skills; however, studies on the long-term effects of the most relevant interventions, both
cognitive-behavioral and pharmacological interventions, are still lacking. Overall, favoring
social support and inclusion may represent an important way to improve future perspec-
tives for subjects with ASD and help them with the development of peer relationships.

2.2. Attention-Deficit/Hyperactivity Disorder

Although it was considered a disorder of childhood and adolescence for a long time,
attention-deficit/hyperactivity disorder (ADHD) persists in adult life, with relevant im-
pact on both professional and social functioning [77]. The DSM-5 defines three ADHD
subtypes: (i) combined ADHD (presenting with both inattentive symptoms and hyperac-
tivity /impulsivity), (ii) predominantly inattentive ADHD, and (iii) predominantly hyper-
active/impulsive ADHD. Additionally, in order to make a diagnosis, several symptoms
should be present in at least two settings, last at least 6 months, and interfere with the indi-
vidual’s social and academic/professional functioning [4]. A considerable percentage of
individuals receive a diagnosis after adolescence: the failure to identify core manifestations
of ADHD with consequent misdiagnoses or the development of good coping abilities could
be two of the reasons for diagnostic delay [77]. During adulthood, the clinical picture of
ADHD may still involve the same core symptoms and according to the DSM-5, adults with
ADHD may present with a predominantly hyperactive/impulsive or inattentive type or a
combination of both [4,78]. However, manifestations may evolve over the years, and some
differences can be observed: inattentive manifestations may be covered up by obsessive-like
or anxious traits, and hyperactivity /impulsivity is often less pronounced when compared
to childhood [9,77-79]. Additionally, the described symptomatology may be subtle, result-
ing in a functional impairment which may not be perceived by the individual [78]. This
explains why the assessment of ADHD during adulthood requires a careful evaluation of
the clinical picture as a whole and must take into account family impressions in addition to
self-reports.

The persistence of ADHD manifestation in adult life can result in a number of relevant
consequences that affect personal, professional, and relational life goals [9,77]. Distractibil-
ity and the inability to maintain focus may lead to poor academic or professional perfor-
mance; furthermore, decision-making skills are commonly also hindered, often as part of a
general executive functioning impairment, resulting in planning difficulties and inaccura-
cies, with consequent recurrent job changes or even unemployment. Instead, hyperactive
presentations in adulthood often manifest as impatience and restlessness, with problems in
waiting for one’s turn during conversations and a failure to respect interpersonal bound-
aries. This may also be associated with reduced stress tolerance, resulting in emotional
lability and aggressive behavior [77,78,80]. Impulsivity is another dimension that is fre-



Healthcare 2023, 11, 1015

7 of 22

quently present in ADHD that is often described as an aversion to delay during adulthood;
it is more frequently verbal, and in addition to difficulties with sustaining attention, can
lead to professional issues and risky behaviors (e.g., job-related or driving accidents or
substance use). Emotional dysregulation is also commonly observed in people with ADHD,
characterized by irritability and emotional outbursts, with a significant impact on social
interactions and family care. Some studies have shown that adults affected by ADHD often
report a lower educational degree, lower likelihood of becoming employed, and unstable
familial relationships when compared to the general population [9,77,78,81-84].

Additionally, ADHD is frequently associated with co-morbid mental-health-related
conditions, which can make the diagnostic process even more complex [77,85-88]. Co-
existence with other psychiatric disorders appears to be as common as approximately 65%
of children and 75% of adults with ADHD; such disorders include anxiety disorders, mood
disorders, conduct and personality disorders (mainly antisocial and borderline personality
disorders), and other NDDs (e.g., ASD and specific learning disabilities) [9,77,88-91].
Adults with ADHD are frequently exposed to stress, which is mainly linked to relational
and professional difficulties, and consequent low self-esteem; as a result, major depressive
disorder can be noted in about 20% of people with ADHD and can lead to an increased
suicide risk [77,92,93]. Thus, ADHD is sometimes associated with suicidal behaviors, which
are more common in presence of a mood disorder and impulsivity [77,94]. Manifestations
of anxiety can be observed in almost one half of adults with ADHD and can be of different
types, with the most frequently encountered types being social anxiety, panic disorder,
and generalized anxiety disorder [77,92]. Additionally, in individuals presenting with
severe impulsive behavior and limited tolerance to frustration, conduct disorders are a
potential comorbidity in adult life, exacerbating the underlying disorder’s manifestations
and contributing to the general functional impairment [9,78]. Substance use disorders
represent another concern in adults with ADHD; these include alcohol and tobacco use,
as well as cannabis use and other addictions. They can be seen as a consequence of
emotional dysregulation or as an attempt at self-medication. Furthermore, sleep disorders
(especially insomnia) are observed in approximately 60-80% of subjects with ADHD and
often contribute to the exacerbation of symptoms [95-99].

ADHD itself and co-occurring conditions can result in significant functional impair-
ment, with serious consequences in different life domains and a limited quality of life. Such
considerations underline the importance of adequate assessment and management of the
disorder, even in adult age. Once a diagnosis is reached, a thorough evaluation of the condi-
tion’s severity, as well as of the presence of potential comorbid medical and/or psychiatric
issues, should be conducted in order to provide an adequate level of personalized care [77].
The management of ADHD during adulthood should aim at limiting unfavorable clinical
manifestations and associated conditions, as well as their overall impact on the individual’s
life. In this light, the mainstay of treatment for adult ADHD is represented by a combi-
nation of non-pharmacological and pharmacological interventions: non-pharmacological
approaches include cognitive-behavioral therapy, psychoeducation, and psychological ther-
apies; pharmacological treatments are instead mainly based on the use of psychostimulants,
such as methylphenidate [77,100-102]. These strategies complement each other, with the
medications mostly targeting core manifestations of ADHD and the non-pharmacological
treatments reducing functional impairment. Overall, the clinical picture associated with
ADHD undergoes relevant changes over time, and although identification of the condition
in adults has recently increased, challenges still exist and mostly concern the transition
process and access to adult services. In this light, future research investigations should
focus more on transition age, and better training could be offered to general practitioners
and psychiatry specialists in order to be able to diagnose ADHD in adults and ensure that
they receive an adequate level of care and support.
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2.3. Specific Learning Disorders

Specific learning disorders (SLDs) are a heterogeneous group of NDDs that are char-
acterized by difficulties in reading (dyslexia), writing (dysgraphia and dysorthography),
and/or mathematical skills (dyscalculia) in the presence of an intelligence quotient (IQ) that
falls within the normal range and which are not better accounted for by an uncorrected audi-
tory or visual acuity [4]. Prevalence rates are estimated to be around 5% worldwide [4,103].
SLDs are generally identified during early school years, with students reporting a learning
profile that does not reflect their actual chronological and mental age, although in some
cases, issues may emerge later. Additionally, symptoms may change over the years, and in
a few cases, the concomitant presence of other disorders may make the diagnostic process
more complex [103,104].

The majority of available studies have focused on children; however, it is now well-
known that although they may improve with adequate early interventions, SLDs tend
to persist into adult ages, with potential implications for daily functioning in several
life domains [104]. During adulthood, these conditions may have an impact on the aca-
demic/work performance, as well as on the emotional and social spheres [105]. In particular,
for individuals with SLDs, there is a risk for lower academic skills compared to their peers,
which may interfere with professional performance or everyday life activities [103,104].
These subjects may strive to find or maintain employment. According to a to research study
conducted in the UK, reading difficulties and limited mathematical skills may represent
an obstacle to employment; furthermore, men and women frequently experience unem-
ployment or struggle to find a full-time job and are more commonly occupied in manual
work with low chances of promotion and a low paycheck [106]. The living situation of
adult people with SLDs can be affected as well. Many of them may feel more confident
in a well-known environment and may therefore not be able to fully live outside their
parental home. In this regard, the additional uncertainties about finding a permanent job
may lead to these subjects being reluctant to start their own families [103]. They may also
struggle with time management, memory, and the ability to maintain focus during a con-
versation or a task [103,107]. As a result, they often feel socially isolated and have low self-
esteem [103]. Social relationships for SLDs individuals are usually limited, in addition to
their overall quality of life, in terms of global functioning, autonomy, and decision-making
skills [104,108]. Another issue is represented by co-occurring psychiatric comorbidities,
as it is not uncommon to find anxiety disorders (including somatic complaints and panic
attacks), mood disorders (especially depression), personality disorders (e.g., emotionally
unstable (borderline) personality disorder, dependent and anxious/avoidant personality
disorder, and schizoid /anancastic personality disorder), and age-related conditions in this
patient population [103,104,109,110].

Adults with SLDs may show different degrees of severity and may consequently
demonstrate a wide range of functioning levels. They may report the persistence of spelling
difficulties, slow reading, or issues with mathematical problem solving; thus, they may
avoid engaging in activities requiring good reading, writing, or arithmetic skills, or the use
of alternative approaches to access print, potentially with consequent socio-emotional dis-
tress [4,104]. Furthermore, the different developmental backgrounds, intersubjective charac-
teristics, and co-existing conditions point out the extensive heterogeneity that characterizes
the SLD continuum into adulthood. Unfortunately, the manifestations of SLDs during adult
years are some of the least-examined areas, with a limited number of studies available on
emotional, social, professional, and daily living outcomes. Thus, further evidence is needed
to capture the complexity of these conditions and guide practice and research.

2.4. Intellectual Disability

Another neurodevelopmental condition characterized by a paucity of evidence-based
studies during adult life is intellectual disability (ID). ID is characterized by limited cogni-
tive and adaptive functioning. The onset is typically during the childhood period; however,
it is a lifelong condition with potential consequences later in life. It affects approximately
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1-3% of the worldwide population, with higher prevalence rates in developing countries,
probably secondary to an increased number of births and limited access to appropriate
healthcare services [11,12,111].

Presently, increasing percentages of individuals with a diagnosis of ID are living into
adult age [112]. The ability to establish a proper diagnosis allows these patients to access
adequate healthcare services. The diagnostic workup should comprise a detailed family
and personal history, clinical assessment, and standardized psychological testing, which
may be helpful in defining the individual’s cognitive and adaptive functioning profiles.
Since it is important to assess the development of symptoms during childhood, it may
be worth involving family members or caregivers in the diagnostic process whenever
possible [4,23,113].

Epidemiological studies show a considerable number of adult subjects with ID re-
porting concomitant mental health related issues; these reports occur more frequently
with respect to the general population. In addition, psychiatric comorbidities seem to
increase with the severity of the ID. The most common conditions associated with ID
are the following: behavioral disorders, mood disorders and anxiety, psychotic disorders,
and other NDDs such as ASD, among others [9,114-116]. Conduct disorders appear to
be among the most frequently encountered issues among this patient population; they
are more common in those with a mild form of ID in which the increasing awareness of
their functional difficulties compared to their peers and frequent underachievement in
the professional and social fields may lead to feelings of inadequacy, low self-esteem, and
anger, which may translate into emotional outbursts and aggressive behaviors [9]. Mood
disorders represent another common condition in adults with ID. People with a milder type
of ID may present with depressive traits that are similar to those observed in the general
population; instead, more severely impaired subjects could manifest a low mood with
symptoms of anxiety, agitation, and disruptive behaviors [117]. Anxiety can be present
in up to 30% of individuals with ID, who may show both physical and psychological
manifestations. The most frequently noted anxiety disorders include generalized anxiety
disorders, panic disorder, obsessive-compulsive manifestations, and specific phobias (e.g.,
social phobia). Stress factors and/or associated depressive symptoms could worsen anxiety
traits. Psychotic disorders and NDDs are also frequently correlated with ID, and sometimes
it may be challenging to distinguish between the conditions, particularly in their most
severe forms [9,114].

When a child who has been diagnosed with ID becomes an adult, the challenges they
must face in meeting their needs may increase. This may be due to no longer having
access to services specifically designed for children and/or no longer being surrounded
by family members who can support and advocate for them. Thankfully, chances of
ameliorating the quality of life for adults with ID are gradually increasing at present. Some
community-based services can provide help in terms of daily living activities, providing a
safe place to live, and providing programs based on maintaining as much independence
as possible. Additionally, based on their abilities and global adaptive functioning, adults
with ID may be able to live independently, requiring some degree of support. Common
challenges include communication difficulties, public policy, and physical issues, which
must be taken into consideration and carefully addressed [113]. Overall, there seems to be
increasing awareness of the needs of people with ID as they move into adulthood. Thus,
the potentially higher number of patients who are brought to medical attention as adults
should be offered an appropriate diagnostic workup, as being able to receive a formal
diagnosis can be of help in accessing adequate healthcare services that are tailored to the
needs of each individual.

2.5. Communication Disorders

Communication disorders involve deficits in language, speech, and communication.
They usually develop during childhood and are not better explained by other genetic or
medical conditions [4].
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Language disorder is defined by persistent difficulties in language acquisition and use,
which may become evident across different forms of communication, including written,
spoken communication, or even sign language [4]. It is secondary to deficits in the pro-
duction or comprehension of language and generally influences grammar and vocabulary,
limiting conversational skills [4]. Estimates suggest that approximately 7.4% of kinder-
garten children report some form of language disorder. Overall, expressive difficulties
seem to be more common than receptive ones [118]. The clinical manifestations of this
condition may vary according to age and severity: its recognition may gradually occur
during the early developmental period, and children can show variable rates of language
development [119]. Additionally, language disorder does not always face spontaneous
resolution: it is likely to persist during adulthood, especially when diagnosed in children
aged 4 years or older, with potential social consequences and a risk of peer victimization [4].
Furthermore, language disorder may co-occur with other NDDs, including specific learning
disorder, ADHD (which appears to be the most common comorbidity), ASD, intellectual
disability, motor and coordination disorders, social (pragmatic) communication disorder,
speech sound disorder, and enuresis [4,119,120]. In addition, the emotional stress the
combination of these conditions may create can lead to social withdrawal and adjustment
disorders [119]. Evidence also shows that individuals with communication disorders may
be four times more likely to report a psychiatric condition as well [121]. Further studies
suggest that co-occurring psychiatric illness may exacerbate communication difficulties.
Additionally, higher rates of anxiety disorders, disruptive behaviors, oppositional defiant
and conduct disorders have been observed in subjects with a language disorder, resulting
in increased functional impairment [119]. Thus, early identification and diagnosis based
on both family history and actual presentation appear to be fundamental in implementing
adequate interventions in an attempt to avoid persistence of the condition into adulthood.

Speech sound disorder (SSD) is characterized by difficulties with speech sound pro-
duction which are not appropriate to an individual’s developmental stage and cannot
be ascribed to another genetic or medical condition [4]. Usually, the onset of SSD oc-
curs during early development, and the prevalence rate is estimated to be around 10% in
young children, falling to 5% at about 67 years of age [119]. The clinical course of this
condition appears more promising when compared to other communication disorders:
milder cases may undergo spontaneous resolution, particularly if the subject does not face
psychosocial consequences, and the majority of cases respond to adequate interventions
and improve with time; however, in the case that the speech sound disorder is associated
with a language disorder or an SLD, the prognosis is poorer, and the condition can persist
into adolescence and adulthood [4,119]. Among potential comorbidities, subjects with SSD
may report higher rates of language disorders as well as ADHD, and are consequently
more likely to experience social withdrawal and discrimination, with an increased risk for
mental-health-related issues in the longer term. Thus, early recognition appears crucial.

Childhood-onset fluency disorder (stuttering) (COFD) is one of the most commonly identi-
fied speech disorders and is defined by difficulties with speech fluency and time patterning,
with proper diagnosis being made when difficulties are in excess of what is expected for
the subject’s age [4]. It occurs in about 1% of children 10 years old and younger, whereas
the prevalence slightly falls to 0.8% during adolescence [119]. It usually demonstrates a
gradual onset, making its appearance during the early phases of development, and can wax
and wane during childhood, with different degrees of severity [119]. Additionally, it may
be more evident when the subject feels anxious or stressed and varies over time. Most cases,
especially in females, recover to a major extent before or during adolescence. However,
the persistence of symptoms at 8 years of age can be predictive of the endurance of the
condition in later years [119]. Thus, COFD can be present even during adulthood and can
impact the individual’s social and professional functioning. In particular, subjects with this
condition can experience anxiety disorders (especially social anxiety disorder) and impair-
ments with social communication, leading to the avoidance of social interactions [119]. In
addition, the disorder can co-occur with other NDDs, such as ADHD, intellectual disability,
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ASD, SLDs, language disorder, speech sound disorder, and epilepsy, making the diagnostic
process more challenging [4].

Social (pragmatic) communication disorder (SCD). Individuals with SCD show persistent
difficulties with using both verbal and nonverbal communication: they may report issues
with social reciprocity and relationships, with understanding, taking part in social commu-
nication with peers, the appropriate use of communication in social settings, and adapting
their communication style to their listener, and may not always show insight into their
difficulties [4,119]. Such a condition arises during childhood and may involve spoken as
well as written language and sign language [119]. Clinical manifestations may be evident
at different times, and the clinical course is variable: some individuals significantly im-
prove with time, while pragmatic difficulties in others persist into adulthood (especially in
individuals whose symptoms appeared early), resulting in persistent impairment in social
functioning and low performance in other associated skills (e.g., reading comprehension
and written expression), with consequent academic and occupational challenges [4,119].

Overall, communication disorders span several domains of communication, and their
evaluation and subsequent management requires a multidisciplinary team in order to
implement the most appropriate intervention for an early resolution of the condition, to
provide support to the individual and his/her family, and to promptly identify psychiatric
comorbidity, which might negatively impact the long-term evolution of the disorder [119].

2.6. Motor Disorders
2.6.1. Developmental Coordination Disorder

Developmental coordination disorder (DCD) is characterized by difficulties with
motor coordination that significantly interfere with daily life activities and social and
academic functioning [4]. Such a condition has its onset during the early developmental
period, although it is generally not diagnosed before the age of 5 since there might be an
appreciable variation in the age of motor skill acquisition, or the motor delay may not have
fully appeared [4,122]. The worldwide prevalence is estimated to range from 5% to 8% in
school-aged children, with males seemingly more affected than females [4,122-125].

It is not uncommon to find DCD associated with other NDDs, the most frequent
being ADHD, with recent studies suggesting a potential genetic link between the two
conditions [125-131]. Additionally, learning disabilities, communication disorders, specific
learning disorders (especially those involving reading and writing), and ASD and conduct
disorder may also co-occur with DCD [4,122,132-135]. The presence of comorbidities may
make the diagnostic process more challenging and affect the accomplishment of daily life
activities to a greater extent. As outlined in Criterion B of the DSM-5, the presence of motor
coordination difficulties must significantly impact daily living activities and academic per-
formance [4]. Those with this condition may report issues with academic-related tasks, with
consequent poor school outcomes despite an average 1Q [122,136]. Their difficulties with
motor skills may also interfere with self-care (e.g., dressing, tying shoelaces, or using a knife
and fork) and leisure participation, with secondary mental health and emotional concerns
including low self-esteem, anxiety disorders, depressive traits, and emotional /behavioral
disorders that might reduce their overall quality of life [122,123,137-140].

In the past, the common belief was that children presenting with DCD would improve
in the longer term, outgrowing their motor difficulties [122]. However, evidence has shown
that such difficulties may persist into adolescence and even adulthood, with outcomes
outlying the motor domain to include emotional, behavioral, and mental-health-related
issues [136,140-143]. Based on the personal experiences of families with children diagnosed
with DCD, Missiuna et al. suggested a hypothesis according to which such condition could
be characterized by a developmental continuum, with motor difficulties during early child-
hood, followed by academic, self-care, social, and emotional issues in adolescence [141].
Thus, although there may be some degree of improvement, difficulties with movement
coordination are estimated to persist during adolescence in about 50% of subjects [4]. Fur-
thermore, issues may be present even during adulthood, especially with learning new tasks,
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including difficulties with taking notes (which may influence professional performance),
using tools, and driving. In addition, those reporting comorbid conditions may have poorer
psychosocial outcomes and more depressive traits [138,144,145]. Furthermore, individuals
with DCD seem to be at higher risk for obesity and cardiovascular conditions as they may
show lower physical fitness compared to their peers [146,147].

Despite having to face several challenges, functional outcomes for subjects with DCD
can be improved with interventions, which can be delivered by physical or occupational
therapists, in addition to parents and teachers who may support their needs as they
transition to adult life [122]. Additionally, individuals may learn to prefer occupations with
less demand in the motor domain and to adopt compensatory strategies which allow for a
positive outcome in adulthood [122,138].

2.6.2. Tic Disorders and Tourette Syndrome

Tic disorders, including Tourette syndrome (TS), are heterogeneous disorders charac-
terized by the occurrence of motor and vocal tics with onset during childhood and which
persist for at least one year. Their worldwide prevalence is around 1% for children and
0.05% for adults [148-152]. Research on tic disorders, especially TS, has mainly focused
on children and adolescents, with limited data available on the clinical course, global
functioning, and quality of life in adults [153].

Tics usually follow a fluctuating course and make their first appearance around
the age of six to seven years, often beginning with motor manifestations [148,154—158].
Subsequently, they may worsen for a few years before reaching a severity peak during the
second decade of life [149]. The majority of individuals with such conditions experience
a gradual improvement in tics over the years following adolescence, with one-third of
individuals undergoing complete remission [149,153,158]. However, a relevant minority
of subjects may have to deal with tic exacerbation and consequent issues regarding self-
esteem, peer relationships, high anxiety rates, and poor school or work performance,
with potential unemployment and low socio-economic status [149,159]. The main factors
predicting the persistence of tics later in life and associated comorbidities encompass tic
severity, depressive and stressful manifestations during early childhood, female gender,
limited fine motor skills, and co-occurring medical and/or psychiatric conditions, including
severe ADHD in childhood [160-162]. Some studies have even suggested a change in
the body distribution of tics during adulthood, with a more axial involvement of motor
manifestations and reduced phonic tics [163].

Additionally, one of the greatest concerns in subjects with tic disorders is represented
by associated psychopathologies, including ADHD, obsessive-compulsive disorder (OCD),
mood and anxiety disorders, conduct and personality disorders, substance use disorder,
and sleep disturbances, all of which may significantly impact quality of life, social function-
ing, and academic/professional performance [8,149,160,161,164,165]. ADHD and OCD are
the most commonly observed conditions, in addition to depressive manifestations [149].
The comorbidity of ADHD or OCD at the onset of a tic disorder is usually a predictor
of a poor long-term outcome [166,167]. ADHD can be present in up to 60% of subjects
with TS, with higher prevalence rates compared to the general population, and it may
result in behavioral issues and greater global functional impairment than TS manifesta-
tions alone [148,154,167,168]. Furthermore, when tic disorders are associated with ADHD,
symptoms of inattention and hyperactivity /impulsivity may precede the onset of tics;
instead, in about 48% of patients, tics and ADHD manifestations are both present at the
time the diagnosis is established [166,167]. The coexistence of ADHD and TS is associated
with increased rates of anxiety and mood disorders, OCD, and personality and conduct
disorders [154,169,170]. OCD can manifest itself at any time during the course of the
underlying tic disease and can affect up to 60-90% of people with TS, interfering with
global functioning and causing important distress [149,164]. OCD symptoms seem to reach
a peak approximately two years after tics; additionally, obsessive traits generally tend
to persist when moving into adulthood, whereas compulsive manifestations undergo a
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reduction over the years [8,161]. Furthermore, individuals with TS and comorbid OCD
frequently present with obsessions about symmetry and violence, as well as compulsions
to count, blink, or touch [149]. OCD in people with TS is also correlated with increased
rates of mood and anxiety disorders, ADHD, personality disorders, and possibly even
ASD [169,171]. As previously mentioned, mood disorders represent another concerning
condition in patients with TS, with an estimated prevalence of 20% in epidemiologic and
community studies [149]. In particular, depression can be associated with tic severity,
behavioral issues, self-injury, and echo- or copro-phenomena [149,168]. Other psychiatric
comorbidities possibly correlated to TS include personality disorders, sleep disturbances
(especially nightmares, insomnia, and somnambulism), alcohol or drug abuse, and NDDs
such as ASD, which seems to co-exist in approximately 13% of individuals and has some
overlapping phenomenology [148,149].

Concerning the management of these disorders, educational and behavioral inter-
ventions are usually recommended as first-line approaches and are usually effective for
subjects presenting with tic manifestations that do not impact global functioning. Instead,
pharmacological therapies should be used in those whose symptoms lead to significant
impairment of everyday life [159].

In summary, TS and tic disorders are multifaceted neuropsychiatric conditions which
can profoundly impact the quality of life of children and adults. However, future re-
search studies are needed in order to deepen the knowledge on the clinical course and
longitudinal outcomes of such conditions across the lifespan, as well as their impact on
global functioning.

3. Raising Concern about the Transition Process: The State of the Art and Future Directions

As previously mentioned, NDDs are most commonly identified during childhood
but may represent lifelong conditions which persist into adult life, although their core
symptoms may be subject to changes over the years [24,25,28-30]. Since they also present
with complex and diverse clinical phenotypes, it appears to be of paramount importance to
take into account the great overlap across these conditions when evaluating for them in
clinical practice. In particular, it would be best to adopt a developmental view and flexible
approach which considers the strong overlap and heterogeneity that characterize NDDs in
terms of clinical presentations, treatment response, and outcomes. In this view, additional
longitudinal research studies would be useful, reflecting what is detected in clinical practice
to a greater extent and bridging child and adult life [172,173].

Now that longitudinal studies have shown that childhood psychopathological condi-
tions continue into adulthood and may have a poor prognosis during adult ages, a critical
aspect is represented by the transition from pediatric to adult healthcare services. This is a
challenging process, characterized by a number of difficulties encountered by young adults
after they reach the age boundary between services [174-177]. It is, however, a relatively
common occurrence for young individuals presenting with lifelong mental-health-related
conditions. Unfortunately, these individuals frequently find themselves without profes-
sional support after the age of 18 or are referred to adult services that are not adequately
equipped to meet their specific needs [178-180]. A lack of engagement with adult services
may result in adverse outcomes, namely, a loss of follow-up and reduced compliance
with treatment, with potentially negative consequences in both the educational and social
spheres [181-183]. In turn, poor engagement can follow inadequate preparation for the
transition process while the adolescent patient is still under childhood neuropsychiatric
care or unsatisfactory transition planning [184,185]. Thus, a healthy, planned, coordinated,
patient-centered interaction between childhood neuropsychiatrists and adult healthcare
professionals seems to be essential in promoting a smooth transition process and ensuring
continuity of care [172].

Currently, individuals presenting with severe mental health conditions (e.g., psy-
chosis) seem to be more likely to transition to adult healthcare services, whereas those
with NDDs report more difficulties in the transition process [186,187]. For instance, studies
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from the U.K. and U.S. report that only about 15% of young adults diagnosed with ADHD
experience an adequate transition process to adult mental health services; moreover, the
availability of adult services is limited, as is the availability of specifically trained profes-
sionals [186,188,189]. A few studies performed in developing countries have confirmed
that only a limited number of young adults engage with adult healthcare services. Patients
and their families may not feel properly supported during the transition process, they may
not know exactly what options are available for them, or they may refuse to seek help due
to stigma surrounding psychiatric conditions [190,191]. Furthermore, the complex and
changing clinical pictures of NDDs, with potentially associated medical and psychiatric
co-occurring issues, may not follow the strict, known criteria for adult services, which
already find themselves facing a high number of transitions [186,191].

One way to improve the outcomes could be represented by the introduction of tran-
sition programs [192]. These may include implementing a progressive transition process,
adequately moving the management of a disorder to the adult team in a coordinated way
that is comprehensive of updated treatment plans, screening for comorbid conditions, and
involves families and /or caregivers and the patient’s family physician in the process. In this
view, which is unfortunately not always possible, joint visits between the child and adult
teams would be of paramount importance, as the more clinical information the childhood
neuropsychiatrist is able to provide, the higher the chances are for an effective transition to
the adult service [173,186,193-196]. Additionally, adopting a multidisciplinary program
to handle the diverse issues young adults with NDDs may present could be ideal, and
transition programs should focus on comorbidity treatment as well. Another aspect worth
mentioning is the training of adult professionals in dealing with childhood-onset mental
health conditions [173,197]. Luckily, it appears that things are now gradually changing.
For instance, transition and counseling groups are emerging as young adults must often
rely on themselves for daily life duties but may not have developed the capability to ef-
fectively navigate services and healthcare systems, thus requiring support. In this light,
transition groups and the structured interventions they offer to young people and their
families can be of help in the process of adjusting to independently living in a commu-
nity [198]. Furthermore, some organizations have developed multidisciplinary teams to
work in concert with children and adult mental health services to meet the needs of young
adults, and online resources are available to support people moving from adolescence into
adulthood [199,200].

Overall, many young people report a number of difficulties when transitioning to adult
mental health services and are at risk of finding themselves without a proper referral or
any type of support [186,194,201]. While transitioning from childhood to adult healthcare
services, adolescents/young adults may go through a lack of continuous and adequate
care [181-183]. Transitional times represent a critical period for those with lifelong mental
health conditions when new issues may emerge; thus, paying attention to the transition
process could even improve the general outcome [173]. Successful results include not
only control over core symptoms but also improvements to the overall quality of life,
psychological wellbeing, professional and educational outcomes, and global functioning
level. Therefore, it seems important to develop and implement already existing transition
programs to make adult healthcare services available, targeting the individual needs of
adults presenting with NDDs [172].

Author Contributions: Conceptualization, M.C. and G.A.; writing—original draft preparation, M.C.
and G.A.; writing—review and editing, M.C. and G.A.; visualization, M.C. and G.A.; supervision,
M.C. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.



Healthcare 2023, 11, 1015 15 of 22

Acknowledgments: The authors would like to acknowledge infrastructure from the University
of Udine.

Conflicts of Interest: Outside this work, Marco Colizzi has been a consultant/advisor to GW Pharma
Limited, GW Pharma Italy SRL, and F. Hoffmann-La Roche Limited. Giulia Antolini declares no
conflict of interest.

References

1.  Parenti, I.; Rabaneda, L.G.; Schoen, H.; Novarino, G. Neurodevelopmental Disorders: From Genetics to Functional Pathways.
Trends Neurosci. 2020, 43, 608-621. [CrossRef] [PubMed]

2. Morris-Rosendahl, D.J.; Crocq, M.A. Neurodevelopmental Disorders-the History and Future of a Diagnostic Concept. Dialogues
Clin. Neurosci. 2020, 22, 65-72. [CrossRef]

3. Thapar, A.; Cooper, M.; Rutter, M. Neurodevelopmental Disorders. Lancet Psychiatry 2017, 4, 339-346. [CrossRef] [PubMed]

4. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders: DSM-5, 5th ed.; American Psychiatric
Publishing: Arlington, TX, USA, 2013.

5. Dougnon, G.; Matsui, H. Modelling Autism Spectrum Disorder (ASD) and Attention-Deficit/Hyperactivity Disorder (ADHD)
Using Mice and Zebrafish. Int. J. Mol. Sci. 2022, 23, 7550. [CrossRef]

6. Sayal, K.; Prasad, V.; Daley, D.; Ford, T.; Coghill, D. ADHD in Children and Young People: Prevalence, Care Pathways, and
Service Provision. Lancet Psychiatry 2018, 5, 175-186. [CrossRef]

7. Centers for Disease Control and Prevention. Water-Related Diseases and Contaminants in Public Water Systems. U.S. Department
of Health and Human Services. 2014. Available online: https://www.cdc.gov/healthywater/drinking /public/water_diseases.
html (accessed on 25 March 2023).

8.  Groth, C. Tourette Syndrome in a Longitudinal Perspective. Clinical Course of Tics and Comorbidities, Coexisting Psychopatholo-
gies, Phenotypes and Predictors. Dan. Med. . 2018, 65, B5465. [PubMed]

9.  Bosia, M,; Seghi, F; Bigai, G.; Martini, F,; Fregna, L.; Fazio, V.; Cavallaro, R. Adult Consequences of Neurodevelopmental Disorders.
In Fundamentals of Psychiatry for Health Care Professionals; Cavallaro, R., Colombo, C., Eds.; Springer: Cham, Switzerland, 2022.
[CrossRef]

10. Barahona Corréa, B.; van der Gaag, R.-]. Autism Spectrum Disorders in Adults; Springer: Cham, Switzerland, 2017.

11. Salvador-Carulla, L.; Reed, G.M.; Vaez-Azizi, L.M.; Cooper, S.A.; Martinez-Leal, R.; Bertelli, M.; Adnams, C.; Cooray, S.; Deb, S.;
Akoury-Dirani, L.; et al. Intellectual Developmental Disorders: Towards a New Name, Definition and Framework for “Mental
Retardation/Intellectual Disability” in ICD-11. World Psychiatry 2011, 10, 175-180. [CrossRef] [PubMed]

12.  Maulik, PK.; Mascarenhas, M.N.; Mathers, C.D.; Dua, T.; Saxena, S. Prevalence of Intellectual Disability: A Meta-Analysis of
Population-Based Studies. Res. Dev. Disabil. 2011, 32, 419-436. [CrossRef] [PubMed]

13. Lichtenstein, P.,; Carlstrom, E.; Rastam, M.; Gillberg, C.; Anckarsiter, H. The Genetics of Autism Spectrum Disorders and Related
Neuropsychiatric Disorders in Childhood. Am. J. Psychiatry 2010, 167, 1357-1363. [CrossRef] [PubMed]

14. Chiurazzi, P; Pirozzi, F. Advances in Understanding—Genetic Basis of Intellectual Disability. F1000Research 2016, 5, 599.
[CrossRef]

15.  Wright, C.E; Fitzgerald, T.W.; Jones, W.D.; Clayton, S.; McRae, ].E; Van Kogelenberg, M.; King, D.A.; Ambridge, K.; Barrett, D.M.;
Bayzetinova, T.; et al. Genetic Diagnosis of Developmental Disorders in the DDD Study: A Scalable Analysis of Genome-Wide
Research Data. Lancet 2015, 385, 1305-1314. [CrossRef]

16. Roessner, V.; Hoekstra, P.J. European Multicenter Tics in Children Studies (EMTICS): Exploring the Onset and Course of Tic
Disorders. Eur. Child Adolesc. Psychiatry 2013, 22, 451-452. [CrossRef] [PubMed]

17. Kalkbrenner, A.E.; Braun, ].M.; Durkin, M.S.; Maenner, M.].; Cunniff, C.; Lee, L.C.; Pettygrove, S.; Nicholas, ].S.; Daniels, J.L.
Maternal Smoking during Pregnancy and the Prevalence of Autism Spectrum Disorders, Using Data from the Autism and
Developmental Disabilities Monitoring Network. Environ. Health Perspect. 2012, 120, 1042-1048. [CrossRef] [PubMed]

18.  Atladéttir, H.O.; Thorsen, P; Ostergaard, L.; Schendel, D.E.; Lemcke, S.; Abdallah, M.; Parner, E.T. Maternal Infection Requiring
Hospitalization during Pregnancy and Autism Spectrum Disorders. J. Autism Dev. Disord. 2010, 40, 1423-1430. [CrossRef]

19. Maher, G.M.; O'Keeffe, G.W.; Kearney, PM.; Kenny, L.C.; Dinan, T.G.; Mattsson, M.; Khashan, A.S. Association of Hypertensive
Disorders of Pregnancy with Risk of Neurodevelopmental Disorders in Offspring a Systematic Review and Meta-Analysis. JAMA
Psychiatry 2018, 75, 809-819. [CrossRef] [PubMed]

20. Ornoy, A.; Becker, M.; Weinstein-Fudim, L.; Ergaz, Z. Diabetes during Pregnancy: A Maternal Disease Complicating the Course
of Pregnancy with Long-Term Deleterious Effects on the Offspring. a Clinical Review. Int. . Mol. Sci. 2021, 22, 2965. [CrossRef]

21. Carlsson, T.; Molander, F; Taylor, M.].; Jonsson, U.; Bélte, S. Early Environmental Risk Factors for Neurodevelopmental Disorders-
A Systematic Review of Twin and Sibling Studies. Dev. Psychopathol. 2020, 33, 1448-1495. [CrossRef]

22.  Van Karnebeek, C.D.M.; Shevell, M.; Zschocke, J.; Moeschler, J.B.; Stockler, S. The Metabolic Evaluation of the Child with an
Intellectual Developmental Disorder: Diagnostic Algorithm for Identification of Treatable Causes and New Digital Resource. Mol.
Genet. Metab. 2014, 111, 428-438. [CrossRef]

23. Patel, D.R,; Cabral, M.D.; Ho, A.; Merrick, J. A Clinical Primer on Intellectual Disability. Transl. Pediatr. 2020, 9, S23-S35.

[CrossRef]


http://doi.org/10.1016/j.tins.2020.05.004
http://www.ncbi.nlm.nih.gov/pubmed/32507511
http://doi.org/10.31887/DCNS.2020.22.1/macrocq
http://doi.org/10.1016/S2215-0366(16)30376-5
http://www.ncbi.nlm.nih.gov/pubmed/27979720
http://doi.org/10.3390/ijms23147550
http://doi.org/10.1016/S2215-0366(17)30167-0
https://www.cdc.gov/healthywater/drinking/public/water_diseases.html
https://www.cdc.gov/healthywater/drinking/public/water_diseases.html
http://www.ncbi.nlm.nih.gov/pubmed/29619935
http://doi.org/10.1007/978-3-031-07715-9_7
http://doi.org/10.1002/j.2051-5545.2011.tb00045.x
http://www.ncbi.nlm.nih.gov/pubmed/21991267
http://doi.org/10.1016/j.ridd.2010.12.018
http://www.ncbi.nlm.nih.gov/pubmed/21236634
http://doi.org/10.1176/appi.ajp.2010.10020223
http://www.ncbi.nlm.nih.gov/pubmed/20686188
http://doi.org/10.12688/f1000research.7134.1
http://doi.org/10.1016/S0140-6736(14)61705-0
http://doi.org/10.1007/s00787-013-0437-3
http://www.ncbi.nlm.nih.gov/pubmed/23839222
http://doi.org/10.1289/ehp.1104556
http://www.ncbi.nlm.nih.gov/pubmed/22534110
http://doi.org/10.1007/s10803-010-1006-y
http://doi.org/10.1001/jamapsychiatry.2018.0854
http://www.ncbi.nlm.nih.gov/pubmed/29874359
http://doi.org/10.3390/ijms22062965
http://doi.org/10.1017/S0954579420000620
http://doi.org/10.1016/j.ymgme.2014.01.011
http://doi.org/10.21037/tp.2020.02.02

Healthcare 2023, 11, 1015 16 of 22

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.
34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

Rutter, M.; Kim-Cohen, J.; Maughan, B. Continuities and Discontinuities in Psychopathology between Childhood and Adult Life.
J. Child Psychol. Psychiatry Allied Discip. 2006, 47, 276-295. [CrossRef]

Magiati, I.; Tay, X.W.; Howlin, P. Cognitive, Language, Social and Behavioural Outcomes in Adults with Autism Spectrum
Disorders: A Systematic Review of Longitudinal Follow-up Studies in Adulthood. Clin. Psychol. Rev. 2014, 34, 78-86. [CrossRef]
Faraone, S.V.; Biederman, J.; Mick, E. The Age-Dependent Decline of Attention Deficit Hyperactivity Disorder: A Meta-Analysis
of Follow-up Studies. Psychol. Med. 2006, 36, 159-165. [CrossRef] [PubMed]

Simon, V.; Czobor, P; Balint, S.; Mészaros, A.; Bitter, I. Prevalence and Correlates of Adult Attention-Deficit Hyperactivity
Disorder: Meta-Analysis. Br. J. Psychiatry 2009, 194, 204-211. [CrossRef] [PubMed]

Howlin, P; Goode, S.; Hutton, J.; Rutter, M. Adult Outcome for Children with Autism. J. Child Psychol. Psychiatry Allied Discip.
2004, 45, 212-229. [CrossRef]

Anderson, D.K,; Liang, ].W.; Lord, C. Predicting Young Adult Outcome among More and Less Cognitively Able Individuals with
Autism Spectrum Disorders. J. Child Psychol. Psychiatry 2014, 55, 485-494. [CrossRef]

Klein, R.H.; Mannuzza, S.; Olazagasti, M.A.R.; Roizen, E.; Hutchison, ].A.; Lashua, E.C.; Castellanos, FEX. Clinical and Functional
Outcome of Childhood Attention-Deficit/Hyperactivity Disorder 33 Years Later. Arch. Gen. Psychiatry 2012, 69, 1295-1303.
[CrossRef] [PubMed]

Posar, A.; Visconti, P. Long-Term Outcome of Autism Spectrum Disorder. Turk. Pediatr. Ars. 2019, 54, 207-212. [CrossRef]
Bennett, A.E.; Miller, ].S.; Stollon, N.; Prasad, R.; Blum, N.J.; Bennett, A.E. Autism Spectrum Disorder and Transition-Aged Youth.
Curr. Psychiatry Rep. 2018, 20, 103. [CrossRef]

Wise, E.A. Aging in Autism Spectrum Disorder. Am. J. Geriatr. Psychiatry 2020, 28, 339-349. [CrossRef]

Cheak-Zamora, N.; Yang, X.; Farmer, J.; Clark, M. Disparities in Transition Planning for Youth with Autism Spectrum Disorder.
Pediatrics 2013, 131, 447-454. [CrossRef]

Volkmar, FR.; Jackson, S.L.; Hart, L. Transition Issues and Challenges for Youth with Autism Spectrum Disorders. Pediatr. Ann.
2017, 46, €219—-e223. [CrossRef]

Croen, L.A.; Zerbo, O.; Qian, Y.; Massolo, M.L.; Rich, S.; Sidney, S.; Kripke, C. The Health Status of Adults on the Autism
Spectrum. Autism 2015, 19, 814-823. [CrossRef] [PubMed]

Tyler, C.V.; Schramm, S.C.; Karafa, M.; Tang, A.S.; Jain, A.K. Chronic Disease Risks in Young Adults with Autism Spectrum
Disorder: Forewarned Is Forearmed. Am. J. Intellect. Dev. Disabil. 2011, 116, 371-380. [CrossRef] [PubMed]

Fortuna, R.J.; Robinson, L.; Smith, T.H.; Meccarello, J.; Bullen, B.; Nobis, K.; Davidson, PW. Health Conditions and Functional
Status in Adults with Autism: A Cross-Sectional Evaluation. J. Gen. Intern. Med. 2016, 31, 77-84. [CrossRef]

Vasa, R.A.; Mazurek, M.O. An Update on Anxiety in Youth with Autism Spectrum Disorders. Curr. Opin. Psychiatry 2015, 28, 83-90.
[CrossRef] [PubMed]

Simonoff, E.; Pickles, A.; Charman, T.; Chandler, S.; Loucas, T.; Baird, G. Psychiatric Disorders in Children with Autism Spectrum
Disorders: Prevalence, Comorbidity, and Associated Factors in a Population-Derived Sample. |. Am. Acad. Child Adolesc.
Psychiatry 2008, 47, 921-929. [CrossRef]

Kraper, C.K,; Kenworthy, L.; Popal, H.; Martin, A.; Wallace, G.L. The Gap Between Adaptive Behavior and Intelligence in Autism
Persists into Young Adulthood and Is Linked to Psychiatric Co-Morbidities. J. Autism Dev. Disord. 2017, 47, 3007-3017. [CrossRef]
Gotham, K.; Marvin, A.R;; Taylor, J.L.; Warren, Z.; Anderson, C.M.; Law, P.A.; Law, ] K.; Lipkin, PH. Characterizing the Daily Life,
Needs, and Priorities of Adults with Autism Spectrum Disorder from Interactive Autism Network Data. Autism 2015, 19, 794-804.
[CrossRef]

Buck, T.R.; Viskochil, J.; Farley, M.; Coon, H.; McMahon, W.M.; Morgan, J.; Bilder, D.A. Psychiatric Comorbidity and Medication
Use in Adults with Autism Spectrum Disorder. J. Autism Dev. Disord. 2014, 44, 3063-3071. [CrossRef]

Lever, A.G.; Geurts, H.M. Psychiatric Co-Occurring Symptoms and Disorders in Young, Middle-Aged, and Older Adults with
Autism Spectrum Disorder. J. Autism Dev. Disord. 2016, 46, 1916-1930. [CrossRef]

Howlin, P. Outcome in Adult Life for More Able Individuals with Autism or Asperger Syndrome. Autism 2000, 4, 63-83.
[CrossRef]

Richa, S.; Fahed, M.; Khoury, E.; Mishara, B. Suicide in Autism Spectrum Disorders. Arch. Suicide Res. 2014, 18, 327-339.
[CrossRef] [PubMed]

Mayes, S.D.; Gorman, A.A.; Hillwig-Garcia, J.; Syed, E. Suicide Ideation and Attempts in Children with Autism. Res. Autism
Spectr. Disord. 2013, 7, 109-119. [CrossRef]

Shavelle, R.; Strauss, D.; Pickett, J. Causes of Death in Autism. J. Autism Dev. Disord. 2001, 31, 569-576. [CrossRef] [PubMed]
Schendel, D.E.; Overgaard, M.; Christensen, J.; Hjort, L.; Jorgensen, M.; Vestergaard, M.; Parner, E.T. Association of Psychiatric
and Neurologic Comorbidity With Mortality Among Persons With Autism Spectrum Disorder in a Danish Population. JAMA
Pediatr. 2016, 170, 243-250. [CrossRef]

Hirvikoski, T.; Mittendorfer-Rutz, E.; Boman, M.; Larsson, H.; Lichtenstein, P.; Bolte, S. Premature Mortality in Autism Spectrum
Disorder. Br. J. Psychiatry 2016, 208, 232-238. [CrossRef]

Isager, T.; Mouridsen, S.E.; Rich, B. Mortality and Causes of Death in Pervasive Developmental Disorders. Autism 1999, 3, 7-16.
[CrossRef]

Mouridsen, S.E.; Brennum-Hansen, H.; Rich, B.; Isager, T. Mortality and Causes of Death in Autism Spectrum Disorders: An
Update. Autism 2008, 12, 403-414. [CrossRef]


http://doi.org/10.1111/j.1469-7610.2006.01614.x
http://doi.org/10.1016/j.cpr.2013.11.002
http://doi.org/10.1017/S003329170500471X
http://www.ncbi.nlm.nih.gov/pubmed/16420712
http://doi.org/10.1192/bjp.bp.107.048827
http://www.ncbi.nlm.nih.gov/pubmed/19252145
http://doi.org/10.1111/j.1469-7610.2004.00215.x
http://doi.org/10.1111/jcpp.12178
http://doi.org/10.1001/archgenpsychiatry.2012.271
http://www.ncbi.nlm.nih.gov/pubmed/23070149
http://doi.org/10.14744/TurkPediatriArs.2019.16768
http://doi.org/10.1007/s11920-018-0967-y
http://doi.org/10.1016/j.jagp.2019.12.001
http://doi.org/10.1542/peds.2012-1572
http://doi.org/10.3928/19382359-20170519-03
http://doi.org/10.1177/1362361315577517
http://www.ncbi.nlm.nih.gov/pubmed/25911091
http://doi.org/10.1352/1944-7558-116.5.371
http://www.ncbi.nlm.nih.gov/pubmed/21905805
http://doi.org/10.1007/s11606-015-3509-x
http://doi.org/10.1097/YCO.0000000000000133
http://www.ncbi.nlm.nih.gov/pubmed/25602249
http://doi.org/10.1097/CHI.0b013e318179964f
http://doi.org/10.1007/s10803-017-3213-2
http://doi.org/10.1177/1362361315583818
http://doi.org/10.1007/s10803-014-2170-2
http://doi.org/10.1007/s10803-016-2722-8
http://doi.org/10.1177/1362361300004001005
http://doi.org/10.1080/13811118.2013.824834
http://www.ncbi.nlm.nih.gov/pubmed/24713024
http://doi.org/10.1016/j.rasd.2012.07.009
http://doi.org/10.1023/A:1013247011483
http://www.ncbi.nlm.nih.gov/pubmed/11814268
http://doi.org/10.1001/jamapediatrics.2015.3935
http://doi.org/10.1192/bjp.bp.114.160192
http://doi.org/10.1177/1362361399003001002
http://doi.org/10.1177/1362361308091653

Healthcare 2023, 11, 1015 17 of 22

53.
54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

Guan, J.; Li, G. Injury Mortality in Individuals with Autism. Am. J. Public Health 2017, 107, 791-793. [CrossRef]

Smith DaWalt, L.; Hong, J.; Greenberg, J.S.; Mailick, M.R. Mortality in Individuals with Autism Spectrum Disorder: Predictors
over a 20-Year Period. Autism 2019, 23, 1732-1739. [CrossRef]

Caamarfio, M.; Boada, L.; Merchan-Naranjo, J.; Moreno, C.; Llorente, C.; Moreno, D.; Arango, C.; Parellada, M. Psychopathology
in Children and Adolescents with ASD Without Mental Retardation. J. Autism Dev. Disord. 2013, 43, 2442-2449. [CrossRef]
Hofvander, B.; Delorme, R.; Chaste, P; Nydén, A.; Wentz, E.; Stahlberg, O.; Herbrecht, E.; Stopin, A.; Anckarsiter, H,;
Gillberg, C.; etal. Psychiatric and Psychosocial Problems in Adults with Normal-Intelligence Autism Spectrum Disorders.
BMC Psychiatry 2009, 9, 35. [CrossRef] [PubMed]

Lugnegard, T.; Hallerbdck, M.U.; Gillberg, C. Psychiatric Comorbidity in Young Adults with a Clinical Diagnosis of Asperger
Syndrome. Res. Dev. Disabil. 2011, 32, 1910-1917. [CrossRef] [PubMed]

Skokauskas, N.; Gallagher, L. Psychosis, Affective Disorders and Anxiety in Autistic Spectrum Disorder: Prevalence and
Nosological Considerations. Psychopathology 2009, 43, 8-16. [CrossRef]

Fowler, J.C. Suicide Risk Assessment in Clinical Practice: Pragmatic Guidelines for Imperfect Assessments. Psychotherapy 2012, 49,
81-90. [CrossRef] [PubMed]

Oquendo, M.A ; Dragatsi, D.; Harkavy-Friedman, J.; Dervic, K.; Currier, D.; Burke, A K.; Grunebaum, M.F.; Mann, ].]J. Protective
Factors against Suicidal Behavior in Latinos. J. Nerv. Ment. Dis. 2005, 193, 438—443. [CrossRef]

Chioqueta, A.P; Stiles, T.C. The Relationship between Psychological Buffers, Hopelessness, and Suicidal Ideation: Identification
of Protective Factors. Crisis 2007, 28, 67-73. [CrossRef]

Sizoo, B.; van den Brink, W.; Koeter, M.; Gorissen van Eenige, M.; van Wijngaarden-Cremers, P.; van der Gaag, R.]. Treatment
Seeking Adults with Autism or ADHD and Co-Morbid Substance Use Disorder: Prevalence, Risk Factors and Functional Disability.
Drug Alcohol Depend. 2010, 107, 44-50. [CrossRef]

Butwicka, A.; Ldngstrom, N.; Larsson, H.; Lundstrém, S.; Serlachius, E.; Almqvist, C.; Frisén, L.; Lichtenstein, P. Increased Risk
for Substance Use-Related Problems in Autism Spectrum Disorders: A Population-Based Cohort Study. J. Autism Dev. Disord.
2017, 47, 80-89. [CrossRef]

Clarke, T.; Tickle, A.; Gillott, A. Substance Use Disorder in Asperger Syndrome: An Investigation into the Development and
Maintenance of Substance Use Disorder by Individuals with a Diagnosis of Asperger Syndrome. Int. ]. Drug Policy 2016, 27,
154-163. [CrossRef]

Lord, C.; Elsabbagh, M.; Baird, G.; Veenstra-Vanderweele, J. Autism Spectrum Disorder. Lancet 2018, 392, 508-520. [CrossRef]
Poon, K.K,; Sidhu, D.J. K. Adults with Autism Spectrum Disorders: A Review of Outcomes, Social Attainment, and Interventions.
Curr. Opin. Psychiatry 2017, 30, 77-84. [CrossRef]

Howlin, P.; Moss, P. Adults with Autism Spectrum Disorders. Can. J. Psychiatry 2012, 57, 275-283. [CrossRef] [PubMed]

White, S.W,; Elias, R.; Capriola-Hall, N.N.; Smith, I.C.; Conner, C.M.; Asselin, S.B.; Howlin, P.; Getzel, E.E.; Mazefsky, C.A.
Development of a College Transition and Support Program for Students with Autism Spectrum Disorder. J. Autism Dev. Disord.
2017, 47, 3072-3078. [CrossRef] [PubMed]

Howlin, P.; Moss, P.; Savage, S.; Rutter, M. Social Outcomes in Mid- to Later Adulthood among Individuals Diagnosed with
Autism and Average Nonverbal IQ as Children. J. Am. Acad. Child Adolesc. Psychiatry 2013, 52, 572-581.el. [CrossRef]

Roux, A.M,; Shattuck, P.T.; Cooper, B.P.; Anderson, K.A.; Wagner, M.; Narendorf, S.C. Postsecondary Employment Experiences
among Young Adults with an Autism Spectrum Disorder. . Am. Acad. Child Adolesc. Psychiatry 2013, 52, 931-939. [CrossRef]
[PubMed]

Baldwin, S.; Costley, D.; Warren, A. Employment Activities and Experiences of Adults with High-Functioning Autism and
Asperger’s Disorder. J. Autism Dev. Disord. 2014, 44, 2440-2449. [CrossRef] [PubMed]

Wehman, PH.; Schall, C.M.; McDonough, J.; Kregel, J.; Brooke, V.; Molinelli, A.; Ham, W.; Graham, C.W.; Erin Riehle, J;
Collins, H.T; et al. Competitive Employment for Youth with Autism Spectrum Disorders: Early Results from a Randomized
Clinical Trial. J. Autism Dev. Disord. 2014, 44, 487-500. [CrossRef]

Farley, M.; Cottle, K.J.; Bilder, D.; Viskochil, J.; Coon, H.; McMahon, W. Mid-Life Social Outcomes for a Population-Based Sample
of Adults with ASD. Autism Res. 2018, 11, 142-152. [CrossRef]

Gray, K.M.; Keating, C.M.; Taffe, ].R.; Brereton, A.V.; Einfeld, S.L.; Reardon, T.C.; Tonge, B.]. Adult Outcomes in Autism:
Community Inclusion and Living Skills. J. Autism Dev. Disord. 2014, 44, 3006-3015. [CrossRef]

Anderson, K.A; Shattuck, P.T.; Cooper, B.P.; Roux, A.M.; Wagner, M. Prevalence and Correlates of Postsecondary Residential
Status among Young Adults with an Autism Spectrum Disorder. Autism 2014, 18, 562-570. [CrossRef]

Hewitt, A.S.; Stancliffe, R.].; Hall-Lande, J.; Nord, D.; Pettingell, S.L.; Hamre, K.; Hallas-Muchow, L. Characteristics of Adults
with Autism Spectrum Disorder Who Use Residential Services and Supports through Adult Developmental Disability Services in
the United States. Res. Autism Spectr. Disord. 2017, 34, 1-9. [CrossRef]

Weibel, S.; Menard, O.; Ionita, A.; Boumendjel, M.; Cabelguen, C.; Kraemer, C.; Micoulaud-Franchi, J.A.; Bioulac, S.; Perroud, N;
Sauvaget, A.; et al. Practical Considerations for the Evaluation and Management of Attention Deficit Hyperactivity Disorder
(ADHD) in Adults. Encephale 2020, 46, 30-40. [CrossRef] [PubMed]

Asherson, P; Buitelaar, J.; Faraone, S.V.; Rohde, L.A. Adult Attention-Deficit Hyperactivity Disorder: Key Conceptual Issues.
Lancet Psychiatry 2016, 3, 568-578. [CrossRef]


http://doi.org/10.2105/AJPH.2017.303696
http://doi.org/10.1177/1362361319827412
http://doi.org/10.1007/s10803-013-1792-0
http://doi.org/10.1186/1471-244X-9-35
http://www.ncbi.nlm.nih.gov/pubmed/19515234
http://doi.org/10.1016/j.ridd.2011.03.025
http://www.ncbi.nlm.nih.gov/pubmed/21515028
http://doi.org/10.1159/000255958
http://doi.org/10.1037/a0026148
http://www.ncbi.nlm.nih.gov/pubmed/22369082
http://doi.org/10.1097/01.nmd.0000168262.06163.31
http://doi.org/10.1027/0227-5910.28.2.67
http://doi.org/10.1016/j.drugalcdep.2009.09.003
http://doi.org/10.1007/s10803-016-2914-2
http://doi.org/10.1016/j.drugpo.2015.06.003
http://doi.org/10.1016/S0140-6736(18)31129-2
http://doi.org/10.1097/YCO.0000000000000306
http://doi.org/10.1177/070674371205700502
http://www.ncbi.nlm.nih.gov/pubmed/22546059
http://doi.org/10.1007/s10803-017-3236-8
http://www.ncbi.nlm.nih.gov/pubmed/28685409
http://doi.org/10.1016/j.jaac.2013.02.017
http://doi.org/10.1016/j.jaac.2013.05.019
http://www.ncbi.nlm.nih.gov/pubmed/23972695
http://doi.org/10.1007/s10803-014-2112-z
http://www.ncbi.nlm.nih.gov/pubmed/24715257
http://doi.org/10.1007/s10803-013-1892-x
http://doi.org/10.1002/aur.1897
http://doi.org/10.1007/s10803-014-2159-x
http://doi.org/10.1177/1362361313481860
http://doi.org/10.1016/j.rasd.2016.11.007
http://doi.org/10.1016/j.encep.2019.06.005
http://www.ncbi.nlm.nih.gov/pubmed/31610922
http://doi.org/10.1016/S2215-0366(16)30032-3

Healthcare 2023, 11, 1015 18 of 22

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

Schatz, D.B.; Rostain, A.L. ADHD with Comorbid Anxiety. A Review of the Current Literature. ]. Atten. Disord. 2006, 10, 141-149.
[CrossRef]

Larsson, H.; Dilshad, R.; Lichtenstein, P.; Barker, E.D. Developmental Trajectories of DSM-IV Symptoms of Attention-
Deficit/Hyperactivity Disorder: Genetic Effects, Family Risk and Associated Psychopathology. J. Child Psychol. Psychiatry Allied
Discip. 2011, 52, 954-963. [CrossRef] [PubMed]

Biederman, J.; Faraone, S.V. The Effects of Attention-Deficit/Hyperactivity Disorder on Employment and Household Income.
Medscape Gen. Med. 2006, 8, 12.

Doshi, J.A.; Hodgkins, P.; Kahle, J.; Sikirica, V.; Cangelosi, M.].; Setyawan, J.; Erder, M.H.; Neumann, P.J. Economic Impact of
Childhood and Adult Attention-Deficit/Hyperactivity Disorder in the United States. ]. Am. Acad. Child Adolesc. Psychiatry 2012,
51,990-1002.€2. [CrossRef]

Lichtenstein, P.; Halldner, L.; Zetterqvist, J.; Sjolander, A.; Serlachius, E.; Fazel, S.; Langstrém, N.; Larsson, H. Medication for
Attention Deficit-Hyperactivity Disorder and Criminality. N. Engl. ]. Med. 2012, 367, 2006—2014. [CrossRef]

Chang, Z.; Lichtenstein, P.; D’Onofrio, B.M.; Sjolander, A.; Larsson, H. Serious Transport Accidents in Adults with Attention-
Deficit/Hyperactivity Disorder and the Effect of Medication: A Population-Based Study. JAMA Psychiatry 2014, 71, 319-325.
[CrossRef]

Kessler, R.C; Berglund, P; Demler, O.; Jin, R.; Merikangas, K.R.; Walters, E.E. Lifetime Prevalence and Age-of-Onset Distributions
of DSM-IV Disorders in the National Comorbidity Survey Replication. Arch. Gen. Psychiatry 2005, 62, 593-602. [CrossRef]
[PubMed]

Kooij, ].J.S. Adult ADHD: Diagnostic Assessment and Treatment, 3rd ed.; Springer: Berlin/Heidelberg, Germany, 2013.

Sobanski, E. Psychiatric Comorbidity in Adults with Attention-Deficit/Hyperactivity Disorder (ADHD). Eur. Arch. Psychiatry
Clin. Neurosci. 2006, 256, i26-i31. [CrossRef]

Perroud, N.; Cordera, P.; Zimmermann, J.; Michalopoulos, G.; Bancila, V.; Prada, P; Dayer, A.; Aubry, ].M. Comorbidity between
Attention Deficit Hyperactivity Disorder (ADHD) and Bipolar Disorder in a Specialized Mood Disorders Outpatient Clinic.
J. Affect. Disord. 2014, 168, 161-166. [CrossRef] [PubMed]

Nierenberg, A.A.; Miyahara, S.; Spencer, T.; Wisniewski, S.R.; Otto, M.W.; Simon, N.; Pollack, M.H.; Ostacher, M.].; Yan, L.;
Siegel, R.; et al. Clinical and Diagnostic Implications of Lifetime Attention-Deficit/Hyperactivity Disorder Comorbidity in Adults
with Bipolar Disorder: Data from the First 1000 STEP-BD Participants. Biol. Psychiatry 2005, 57, 1467-1473. [CrossRef] [PubMed]
Wingo, A.P,; Ghaemi, S.N. A Systematic Review of Rates and Diagnostic Validity of Comorbid Adult Attention-Deficit/Hyperactivity
Disorder and Bipolar Disorder. J. Clin. Psychiatry 2007, 68, 1776-1784. [CrossRef]

Jacob, C.P; Romanos, J.; Dempfle, A.; Heine, M.; Windemuth-Kieselbach, C.; Kruse, A.; Reif, A.; Walitza, S.; Romanos, M.;
Strobel, A.; et al. Co-Morbidity of Adult Attention-Deficit/Hyperactivity Disorder with Focus on Personality Traits and Related
Disorders in a Tertiary Referral Center. Eur. Arch. Psychiatry Clin. Neurosci. 2007, 257, 309-317. [CrossRef]

Kessler, R.; Adler, L.; Barkley, R.; Biederman, J.; Conners, K.; Demler, O.; Faraone, S.V.; Greenhill, L.L.; Howes, M.].; Secnik, K.; et al.
The Prevalence and Correlates of Adult ADHD in the United States: Results from the National Comorbidity Survey Replication.
Am. Psychiatr. Assoc. 2006, 163, 716-723. [CrossRef]

Biederman, J.; Ball, SW.; Monuteaux, M.C.; Mick, E.; Spencer, T.J.; McCreary, M.; Cote, M.; Faraone, S.V. New Insights into
the Comorbidity between ADHD and Major Depression in Adolescent and Young Adult Females. J. Am. Acad. Child Adolesc.
Psychiatry 2008, 47, 426-434. [CrossRef]

Giupponi, G.; Giordano, G.; Maniscalco, I.; Erbuto, D.; Berardelli, I.; Conca, A.; Lester, D.; Girardi, P.; Pompili, M. Suicide Risk in
Attention-Deficit/Hyperactivity Disorder. Psychiatr. Danub. 2018, 30, 2-10. [CrossRef]

Capusan, A.J.; Kuja-Halkola, R.; Bendtsen, P; Viding, E.; McCrory, E.; Marteinsdottir, I.; Larsson, H. Childhood Maltreatment and
Attention Deficit Hyperactivity Disorder Symptoms in Adults: A Large Twin Study. Psychol. Med. 2016, 46, 2637-2646. [CrossRef]
Gjervan, B.; Torgersen, T.; Nordahl, H.M.; Rasmussen, K. Functional Impairment and Occupational Outcome in Adults with
ADHD. J. Atten. Disord. 2012, 16, 544-552. [CrossRef]

Estévez, N.; Dey, M.; Eich-Hochli, D.; Foster, S.; Gmel, G.; Mohler-Kuo, M. Adult Attention-Deficit/Hyperactivity Disorder and
Its Association with Substance Use and Substance Use Disorders in Young Men. Epidemiol. Psychiatr. Sci. 2016, 25, 255-266.
[CrossRef] [PubMed]

Notzon, D.P; Pavlicova, M.; Glass, A.; Mariani, ].].; Mahony, A.L.; Brooks, D.J.; Levin, ER. ADHD Is Highly Prevalent in Patients
Seeking Treatment for Cannabis Use Disorders. ]. Atten. Disord. 2020, 24, 1487-1492. [CrossRef]

Mariani, J.J.; Khantzian, E.J.; Levin, ER. The Self-Medication Hypothesis and Psychostimulant Treatment of Cocaine Dependence:
An Update. Am. ]. Addict. 2014, 23, 189-193. [CrossRef]

Solanto, M.V.; Marks, D.]J.; Wasserstein, J.; Mitchell, K.; Abikoff, H.; Alvir, ] M.].; Kofman, M.D. Efficacy of Meta-Cognitive
Therapy for Adult ADHD. Am. ]. Psychiatry 2010, 167, 958-968. [CrossRef] [PubMed]

Lopez, PL.; Torrente, EM.; Ciapponi, A.; Lischinsky, A.G.; Cetkovich-Bakmas, M.; Rojas, J.I.; Romano, M.; Manes, EF. Cognitive-
Behavioural Interventions for Attention Deficit Hyperactivity Disorder (ADHD) in Adults. Cochrane Database Syst. Rev. 2018,
2018, CD010840. [CrossRef]

Safren, S.A.; Sprich, S.; Mimiaga, M.J.; Surman, C.; Knouse, L.; Groves, M.; Otto, M.W. Cognitive Behavioral Therapy vs Relaxation
with Educational Support for Medication-Treated Adults with ADHD and Persistent Symptoms: A Randomized Controlled Trial.
JAMA 2010, 304, 875-880. [CrossRef] [PubMed]


http://doi.org/10.1177/1087054706286698
http://doi.org/10.1111/j.1469-7610.2011.02379.x
http://www.ncbi.nlm.nih.gov/pubmed/21434915
http://doi.org/10.1016/j.jaac.2012.07.008
http://doi.org/10.1056/NEJMoa1203241
http://doi.org/10.1001/jamapsychiatry.2013.4174
http://doi.org/10.1001/archpsyc.62.6.593
http://www.ncbi.nlm.nih.gov/pubmed/15939837
http://doi.org/10.1007/s00406-006-1004-4
http://doi.org/10.1016/j.jad.2014.06.053
http://www.ncbi.nlm.nih.gov/pubmed/25051093
http://doi.org/10.1016/j.biopsych.2005.01.036
http://www.ncbi.nlm.nih.gov/pubmed/15950022
http://doi.org/10.4088/JCP.v68n1118
http://doi.org/10.1007/s00406-007-0722-6
http://doi.org/10.1176/ajp.2006.163.4.716
http://doi.org/10.1097/CHI.0b013e31816429d3
http://doi.org/10.24869/psyd.2018.2
http://doi.org/10.1017/S0033291716001021
http://doi.org/10.1177/1087054711413074
http://doi.org/10.1017/S2045796015000360
http://www.ncbi.nlm.nih.gov/pubmed/25989844
http://doi.org/10.1177/1087054716640109
http://doi.org/10.1111/j.1521-0391.2013.12086.x
http://doi.org/10.1176/appi.ajp.2009.09081123
http://www.ncbi.nlm.nih.gov/pubmed/20231319
http://doi.org/10.1002/14651858.CD010840.pub2
http://doi.org/10.1001/jama.2010.1192
http://www.ncbi.nlm.nih.gov/pubmed/20736471

Healthcare 2023, 11, 1015 19 of 22

103.

104.

105.

106.

107.

108.

109.

110.
111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.
122.

123.
124.

125.

126.

127.

128.

129.

130.

Bonti, E.; Giannoglou, S.; Georgitsi, M.; Sofologi, M.; Porfyri, G.N.; Mousioni, A.; Konsta, A.; Tatsiopoulou, P.; Kamari, A;
Vavetsi, S.; et al. Clinical Profiles and Socio-Demographic Characteristics of Adults with Specific Learning Disorder in Northern
Greece. Brain Sci. 2021, 11, 602. [CrossRef]

Gerber, PJ. The Impact of Learning Disabilities on Adulthood: A Review of the Evidenced-Based Literature for Research and
Practice in Adult Education. J. Learn. Disabil. 2012, 45, 31-46. [CrossRef]

Seo, Y.; Abbott, R.D.; Hawkins, ].D. Outcome Status of Students with Learning Disabilities at Ages 21 and 24. ]. Learn. Disabil.
2008, 41, 300-314. [CrossRef]

Geary, D.C. Consequences, Characteristics, and Causes of Mathematical Learning Disabilities and Persistent Low Achievement in
Mathematics. . Dev. Behav. Pediatr. 2011, 32, 250-263. [CrossRef] [PubMed]

Sharfi, K.; Rosenblum, S. Executive Functions, Time Organization and Quality of Life among Adults with Learning Disabilities.
PLoS ONE 2016, 11, €0166939. [CrossRef] [PubMed]

Sharfi, K.; Rosenblum, S. Activity and Participation Characteristics of Adults with Learning Disabilities—A Systematic Review.
PLoS ONE 2014, 9, €106657. [CrossRef] [PubMed]

Hendren, R.L.; Haft, S.L.; Black, ].M.; White, N.C.; Hoeft, F. Recognizing Psychiatric Comorbidity with Reading Disorders. Front.
Psychiatry 2018, 9, 101. [CrossRef] [PubMed]

Alexander, R.; Cooray, S. Diagnosis of Personality Disorders in Learning Disability. Br. J. Psychiatry 2003, 182, 28-31. [CrossRef]
McKenzie, K.; Milton, M.; Smith, G.; Ouellette-Kuntz, H. Systematic Review of the Prevalence and Incidence of Intellectual
Disabilities: Current Trends and Issues. Curr. Dev. Disord. Rep. 2016, 3, 104-115. [CrossRef]

Sharma, N.; O’Hare, K.; Antonelli, R.C.; Sawicki, G.S. Transition Care: Future Directions in Education, Health Policy, and
Outcomes Research. Acad. Pediatr. 2014, 14, 120-127. [CrossRef] [PubMed]

Frueh, J.S.; Press, D.Z.; Sanders, ].S. Diagnosis and Workup of Intellectual Disability in Adults. Neurol. Clin. Pract. 2021, 11,
534-540. [CrossRef]

Bakken, T.L.; Sageng, H. Mental Health Nursing of Adults With Intellectual Disabilities and Mental Illness: A Review of Empirical
Studies 1994-2013. Arch. Psychiatr. Nurs. 2016, 30, 286-291. [CrossRef]

Kendall, K.; Owen, M.]. Intellectual Disability and Psychiatric Comorbidity: Challenges and Clinical Issues. Psychiatr. Times 2015,
32, 60-63.

Ferrell, R.B.; Wolinsky, E.J.; Kauffman, C.I.; Flashman, L.A.; McAllister, T.W. Neuropsychiatric Syndromes in Adults with
Intellectual Disability: Issues in Assessment and Treatment. Curr. Psychiatry Rep. 2004, 6, 380-390. [CrossRef]

Antonacci, D.J.; Attiah, N. Diagnosis and Treatment of Mood Disorders in Adults with Developmental Disabilities. Psychiatr. Q.
2008, 79, 171-192. [CrossRef]

Simms, M.D. Language Disorders in Children: Classification and Clinical Syndromes. Pediatr. Clin. North Am. 2007, 54, 437-467.
[CrossRef] [PubMed]

Palumbo, M.L.; Mody, M.; Klykylo, W.M.; McDougle, C.J.; Guenther, EH. Neurodevelopmental Disorders: Communication
Disorders. In Psychiatry, 4th ed.; Tasman, A., Kay, J., Lieberman, J.A., First, M.B., Riba, M.B., Eds.; John Wiley & Sons, Ltd.:
Hoboken, NJ, USA, 2015; pp. 706-721.

Cantwell, D.P; Baker, L. Psychiatric and Developmental Disorders in Children with Communication Disorder; American Psychiatric
Press: Washington, DC, USA, 1991; Volume 43, pp. 289-290. [CrossRef]

Beitchman, J. Speech and Language Impairment and Psychiatric Risk. Psychiatr. Clin. N. Am. 1985, 8, 721-735. [CrossRef]
Zwicker, ].G.; Missiuna, C.; Harris, S.R.; Boyd, L.A. Developmental Coordination Disorder: A Review and Update. Eur. |. Paediatr.
Neurol. 2012, 16, 573-581. [CrossRef] [PubMed]

Gillberg, C. Deficits in Attention, Motor Control, and Perception: A Brief Review. Arch. Dis. Child. 2003, 88, 904-910. [CrossRef]
Missiuna, C.; Gaines, R.; Mclean, J.; Delaat, D.; Egan, M.; Soucie, H. Description of Children Identified by Physicians as Having
Developmental Coordination Disorder. Dev. Med. Child Neurol. 2008, 50, 839-844. [CrossRef]

Kadesjo, B.; Gillberg, C. Developmental Coordination Disorder in Swedish 7-Year-Old Children. J. Am. Acad. Child Adolesc.
Psychiatry 1999, 38, 820-828. [CrossRef]

Dewey, D.; Kaplan, B.J.; Crawford, S.G.; Wilson, B.N. Developmental Coordination Disorder: Associated Problems in Attention,
Learning, and Psychosocial Adjustment. Hum. Mov. Sci. 2002, 21, 905-918. [CrossRef] [PubMed]

Piek, J.P; Dyck, M.]. Sensory-Motor Deficits in Children with Developmental Coordination Disorder, Attention Deficit Hyperac-
tivity Disorder and Autistic Disorder. Hum. Mov. Sci. 2004, 23, 475-488. [CrossRef]

Piek, J.P,; Dyck, M.].; Nieman, A.; Anderson, M.; Hay, D.; Smith, L.M.; McCoy, M.; Hallmayer, J. The Relationship between Motor
Coordination, Executive Functioning and Attention in School Aged Children. Arch. Clin. Neuropsychol. 2004, 19, 1063-1076.
[CrossRef]

Watemberg, N.; Waiserberg, N.; Zuk, L.; Lerman-Sagie, T. Developmental Coordination Disorder in Children with Attention-
Deficit-Hyperactivity Disorder and Physical Therapy Intervention. Dev. Med. Child Neurol. 2007, 49, 920-925. [CrossRef]
[PubMed]

Martin, N.C,; Piek, ].P,; Hay, D. DCD and ADHD: A Genetic Study of Their Shared Aetiology. Hum. Mov. Sci. 2006, 25, 110-124.
[CrossRef] [PubMed]


http://doi.org/10.3390/brainsci11050602
http://doi.org/10.1177/0022219411426858
http://doi.org/10.1177/0022219407311308
http://doi.org/10.1097/DBP.0b013e318209edef
http://www.ncbi.nlm.nih.gov/pubmed/21285895
http://doi.org/10.1371/journal.pone.0166939
http://www.ncbi.nlm.nih.gov/pubmed/27959913
http://doi.org/10.1371/journal.pone.0106657
http://www.ncbi.nlm.nih.gov/pubmed/25184315
http://doi.org/10.3389/fpsyt.2018.00101
http://www.ncbi.nlm.nih.gov/pubmed/29636707
http://doi.org/10.1192/bjp.182.44.s28
http://doi.org/10.1007/s40474-016-0085-7
http://doi.org/10.1016/j.acap.2013.11.007
http://www.ncbi.nlm.nih.gov/pubmed/24602574
http://doi.org/10.1212/CPJ.0000000000001128
http://doi.org/10.1016/j.apnu.2015.08.006
http://doi.org/10.1007/s11920-004-0025-9
http://doi.org/10.1007/s11126-008-9079-x
http://doi.org/10.1016/j.pcl.2007.02.014
http://www.ncbi.nlm.nih.gov/pubmed/17543904
http://doi.org/10.1176/ps.43.3.289-a
http://doi.org/10.1016/S0193-953X(18)30653-1
http://doi.org/10.1016/j.ejpn.2012.05.005
http://www.ncbi.nlm.nih.gov/pubmed/22705270
http://doi.org/10.1136/adc.88.10.904
http://doi.org/10.1111/j.1469-8749.2008.03140.x
http://doi.org/10.1097/00004583-199907000-00011
http://doi.org/10.1016/S0167-9457(02)00163-X
http://www.ncbi.nlm.nih.gov/pubmed/12620725
http://doi.org/10.1016/j.humov.2004.08.019
http://doi.org/10.1016/j.acn.2003.12.007
http://doi.org/10.1111/j.1469-8749.2007.00920.x
http://www.ncbi.nlm.nih.gov/pubmed/18039239
http://doi.org/10.1016/j.humov.2005.10.006
http://www.ncbi.nlm.nih.gov/pubmed/16442650

Healthcare 2023, 11, 1015 20 of 22

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.
143.

144.

145.

146.

147.

148.

149.
150.

151.

152.

153.

154.

155.
156.

157.

158.

159.

Fliers, E.; Vermeulen, S.; Rijsdijk Mar, E; Altink, I.; Buschgens, C.; Rommelse, N.; Faraone, S.; Sergeant, J.; Buitelaar, J.; Franke, B.
ADHD and Poor Motor Performance from a Family Genetic Perspective. . Am. Acad. Child Adolesc. Psychiatry 2009, 48, 25-34.
[CrossRef]

Iversen, S.; Berg, K.; Ellertsen, B.; Tennessen, F.E. Motor Coordination Difficulties in a Municipality Group and in a Clinical
Sample of Poor Readers. Dyslexia 2005, 11, 217-231. [CrossRef] [PubMed]

Jongmans, M.].; Smits-Engelsman, B.C.M.; Schoemaker, M.M. Consequences of Comorbidity of Developmental Coordination
Disorders and Learning Disabilities for Severity and Pattern of Perceptual-Motor Dysfunction. J. Learn. Disabil. 2003, 36, 528-537.
[CrossRef] [PubMed]

Alloway, T.P; Archibald, L. Working Memory and Learning in Children with Developmental Coordination Disorder and Specific
Language Impairment. J. Learn. Disabil. 2008, 41, 251-262. [CrossRef]

Cheng, H.C.; Chen, H.Y.; Tsai, C.L.; Chen, Y.J.; Cherng, R.J. Comorbidity of Motor and Language Impairments in Preschool
Children of Taiwan. Res. Dev. Disabil. 2009, 30, 1054-1061. [CrossRef]

Cantell, M.H.; Smyth, M.M.; Ahonen, T.P. Two Distinct Pathways for Developmental Coordination Disorder: Persistence and
Resolution. Hum. Mov. Sci. 2003, 22, 413-431. [CrossRef]

Skinner, R.A; Piek, ].P. Psychosocial Implications of Poor Motor Coordination in Children and Adolescents. Hum. Mov. Sci. 2001,
20, 73-94. [CrossRef]

Missiuna, C.; Moll, S.; King, G.; Stewart, D.; Macdonald, K. Life Experiences of Young Adults Who Have Coordination Difficulties.
Can. J. Occup. Ther. 2008, 75, 157-166. [CrossRef] [PubMed]

Piek, ].P; Baynam, G.B.; Barrett, N.C. The Relationship between Fine and Gross Motor Ability, Self-Perceptions and Self-Worth in
Children and Adolescents. Hum. Mov. Sci. 2006, 25, 65-75. [CrossRef] [PubMed]

Green, D.; Baird, G.; Sugden, D. A Pilot Study of Psychopathology in Developmental Coordination Disorder. Child. Care. Health
Dev. 2006, 32, 741-750. [CrossRef]

Missiuna, C.; Moll, S.; King, S.; King, G.; Law, M. A Trajectory of Troubles: Parents’ Impressions of the Impact of Developmental
Coordination Disorder. Phys. Occup. Ther. Pediatr. 2007, 27, 81-101. [CrossRef] [PubMed]

Cousins, M.; Smyth, M.M. Developmental Coordination Impairments in Adulthood. Hum. Mov. Sci. 2003, 22, 433-459. [CrossRef]
Losse, A.; Henderson, S.E; Elliman, D.; Hall, D.; Knight, E.; Jongmans, M. Clumsiness in Children-Do They Grow out Of It? A
10-Year Follow-Up Study. Dev. Med. Child Neurol. 1991, 33, 55-68. [CrossRef]

Rasmussen, P; Gillberg, C. Natural Outcome of ADHD with Developmental Coordination Disorder at Age 22 Years: A Controlled,
Longitudinal, Community-Based Study. J. Am. Acad. Child Adolesc. Psychiatry 2000, 39, 1424-1431. [CrossRef]

Piek, J.P; Rigoli, D.; Pearsall-Jones, ].G.; Martin, N.C.; Hay, D.A.; Bennett, K.S.; Levy, F. Depressive Symptomatology in Child and
Adolescent Twins with Attention-Deficit Hyperactivity Disorder and/or Developmental Coordination Disorder. Twin Res. Hum.
Genet. 2007, 10, 587-596. [CrossRef]

Cairney, J.; Hay, ].A.; Faught, B.E.; Hawes, R. Developmental Coordination Disorder and Overweight and Obesity in Children
Aged 9-14y. Int. ]. Obes. 2005, 29, 369-372. [CrossRef]

Faught, B.E.; Hay, ].A.; Cairney, J.; Flouris, A. Increased Risk for Coronary Vascular Disease in Children with Developmental
Coordination Disorder. J. Adolesc. Health 2005, 37, 376-380. [CrossRef]

Cavanna, A.E.; Servo, S.; Monaco, E; Robertson, M.M. The Behavioral Spectrum of Gilles de La Tourette Syndrome. J. Neuropsy-
chiatry Clin. Neurosci. 2009, 21, 13-23. [CrossRef]

Gill, C.E.; Kompoliti, K. Clinical Features of Tourette Syndrome. J. Child Neurol. 2020, 35, 166-174. [CrossRef]

Scahill, L.; Specht, M.; Page, C. The Prevalence of Tic Disorders and Clinical Characteristics in Children. J. Obs. Compuls. Relat.
Disord. 2014, 3, 394-400. [CrossRef]

Knight, T.; Steeves, T.; Day, L.; Lowerison, M.; Jette, N.; Pringsheim, T. Prevalence of Tic Disorders: A Systematic Review and
Meta-Analysis. Pediatr. Neurol. 2012, 47, 77-90. [CrossRef] [PubMed]

Robertson, M.M.; Eapen, V.; Cavanna, A.E. The International Prevalence, Epidemiology, and Clinical Phenomenology of Tourette
Syndrome: A Cross-Cultural Perspective. J. Psychosom. Res. 2009, 67, 475-483. [CrossRef]

Kompoliti, K. Sources of Disability in Tourette Syndrome: Children vs. Adults. Tremor Other Hyperkinetic Mov. 2015, 2016, 318.
[CrossRef]

Freeman, R.D.; Fast, D.K,; Burd, L.; Kerbeshian, J.; Robertson, M.M.; Sandor, P. An International Perspective on Tourette Syndrome:
Selected Findings from 3500 Individuals in 22 Countries. Dev. Med. Child Neurol. 2000, 42, 436—447. [CrossRef] [PubMed]

Bloch, M.H.; Leckman, J.F. Clinical Course of Tourette Syndrome. J. Psychosom. Res. 2009, 67, 497-501. [CrossRef] [PubMed]
Burd, L.; Kerbeshian, J.; Klug, M.G.; Burd, L.; Avery, K; Benz, B.; Barth, A. Long-Term Follow-up of an Epidemiologically Defined
Cohort of Patients with Tourette Syndrome. J. Child Neurol. 2001, 16, 431-437. [CrossRef]

Groth, C.; Mol Debes, N.; Rask, C.U.; Lange, T.; Skov, L. Course of Tourette Syndrome and Comorbidities in a Large Prospective
Clinical Study. J. Am. Acad. Child Adolesc. Psychiatry 2017, 56, 304-312. [CrossRef]

Ganos, C.; Miinchau, A.; Bhatia, K.P. The Semiology of Tics, Tourette’s, and Their Associations. Mov. Disord. Clin. Pract. 2014, 1,
145-153. [CrossRef]

Khan, K.; Hollis, C.; Murphy, T.; Hall, C.L. Digital and Remote Behavioral Therapies for Treating Tic Disorders: Recent Advances
and next Steps. Front. Psychiatry 2022, 13, 1533. [CrossRef] [PubMed]


http://doi.org/10.1097/CHI.0b013e31818b1ca2
http://doi.org/10.1002/dys.297
http://www.ncbi.nlm.nih.gov/pubmed/16128050
http://doi.org/10.1177/00222194030360060401
http://www.ncbi.nlm.nih.gov/pubmed/15493435
http://doi.org/10.1177/0022219408315815
http://doi.org/10.1016/j.ridd.2009.02.008
http://doi.org/10.1016/j.humov.2003.09.002
http://doi.org/10.1016/S0167-9457(01)00029-X
http://doi.org/10.1177/000841740807500307
http://www.ncbi.nlm.nih.gov/pubmed/18615927
http://doi.org/10.1016/j.humov.2005.10.011
http://www.ncbi.nlm.nih.gov/pubmed/16442171
http://doi.org/10.1111/j.1365-2214.2006.00684.x
http://doi.org/10.1300/J006v27n01_06
http://www.ncbi.nlm.nih.gov/pubmed/17298942
http://doi.org/10.1016/j.humov.2003.09.003
http://doi.org/10.1111/j.1469-8749.1991.tb14785.x
http://doi.org/10.1097/00004583-200011000-00017
http://doi.org/10.1375/twin.10.4.587
http://doi.org/10.1038/sj.ijo.0802893
http://doi.org/10.1016/j.jadohealth.2004.09.021
http://doi.org/10.1176/jnp.2009.21.1.13
http://doi.org/10.1177/0883073819877335
http://doi.org/10.1016/j.jocrd.2014.06.002
http://doi.org/10.1016/j.pediatrneurol.2012.05.002
http://www.ncbi.nlm.nih.gov/pubmed/22759682
http://doi.org/10.1016/j.jpsychores.2009.07.010
http://doi.org/10.5334/tohm.270
http://doi.org/10.1017/S0012162200000839
http://www.ncbi.nlm.nih.gov/pubmed/10972415
http://doi.org/10.1016/j.jpsychores.2009.09.002
http://www.ncbi.nlm.nih.gov/pubmed/19913654
http://doi.org/10.1177/088307380101600609
http://doi.org/10.1016/j.jaac.2017.01.010
http://doi.org/10.1002/mdc3.12043
http://doi.org/10.3389/fpsyt.2022.928487
http://www.ncbi.nlm.nih.gov/pubmed/35911244

Healthcare 2023, 11, 1015 21 of 22

160.

161.

162.

163.

164.

165.

166.

167.
168.

169.
170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

Groth, C.; Skov, L.; Lange, T.; Debes, N.M. Predictors of the Clinical Course of Tourette Syndrome: A Longitudinal Study. J. Child
Neurol. 2019, 34, 913-921. [CrossRef] [PubMed]

Bloch, M.H.; Peterson, B.S.; Scahill, L.; Otka, J.; Katsovich, L.; Zhang, H.; Leckman, J.F. Adulthood Outcome of Tic and
Obsessive-Compulsive Symptom Severity in Children with Tourette Syndrome. Arch. Pediatr. Adolesc. Med. 2006, 160, 65-69.
[CrossRef]

Bloch, M.H.; Sukhodolsky, D.G.; Dombrowski, P.A.; Panza, K.E.; Craiglow, B.G.; Landeros-Weisenberger, A.; Leckman, J.F,;
Peterson, B.S.; Schultz, R.T. Poor Fine-Motor and Visuospatial Skills Predict Persistence of Pediatric-Onset Obsessive-Compulsive
Disorder into Adulthood. J. Child. Psychol. Psychiatry 2011, 52, 974. [CrossRef]

Mittal, S.O. Tics and Tourette’s Syndrome. Drugs Context 2020, 9, 115-136. [CrossRef] [PubMed]

Robertson, M.M. A Personal 35 Year Perspective on Gilles de La Tourette Syndrome: Prevalence, Phenomenology, Comorbidities,
and Coexistent Psychopathologies. Lancet Psychiatry 2015, 2, 68-87. [CrossRef]

Hirschtritt, M.E.; Lee, P.C.; Pauls, D.L.; Dion, Y.; Grados, M.A.; lllmann, C.; King, R.A.; Sandor, P.; McMahon, WM.; Lyon, G.J.;
et al. Lifetime Prevalence, Age of Risk, and Etiology of Comorbid Psychiatric Disorders in Tourette Syndrome. JAMA Psychiatry
2015, 72, 325-333. [CrossRef]

Rizzo, R.; Gulisano, M.; Cali, P.V.; Curatolo, P. Long Term Clinical Course of Tourette Syndrome. Brain Dev. 2012, 34, 667-673.
[CrossRef]

Debes, N.M. Co-Morbid Disorders in Tourette Syndrome. Behav. Neurol. 2013, 27, 7-14. [CrossRef]

Robertson, M.M. Attention Deficit Hyperactivity Disorder, Tics and Tourette’s Syndrome: The Relationship and Treatment
Implications. A Commentary. Eur. Child Adolesc. Psychiatry 2006, 15, 1-11. [CrossRef]

Ganos, C.; Martino, D. Tics and Tourette Syndrome. Neurol Clin. 2015, 33, 115-136. [CrossRef]

Roessner, V.; Becker, A.; Banaschewski, T.; Rothenberger, A. Psychopathological Profile in Children with Chronic Tic Disorder and
Co-Existing ADHD: Additive Effects. J. Abnorm. Child Psychol. 2007, 35, 79-85. [CrossRef]

Wanderer, S.; Roessner, V.; Freeman, R.; Bock, N.; Rothenberger, A.; Becker, A. Relationship of Obsessive-Compulsive Disorder
to Age-Related Comorbidity in Children and Adolescents with Tourette Syndrome. J. Dev. Behav. Pediatr. 2012, 33, 124-133.
[CrossRef] [PubMed]

Paul, M; Street, C.; Wheeler, N.; Singh, S.P. Transition to Adult Services for Young People with Mental Health Needs: A Systematic
Review. Clin. Child Psychol. Psychiatry 2015, 20, 436-457. [CrossRef] [PubMed]

Embrett, M.G.; Randall, G.E.; Longo, C.J.; Nguyen, T.; Mulvale, G. Effectiveness of Health System Services and Programs for
Youth to Adult Transitions in Mental Health Care: A Systematic Review of Academic Literature. Adm. Policy Ment. Health Ment.
Health Serv. Res. 2016, 43, 259-269. [CrossRef]

Hofstra, M.B.; Van Der Ende, J.; Verhulst, F.C. Continuity and Change of Psychopathology from Childhood into Adulthood: A
14-Year Follow-up Study. J. Am. Acad. Child Adolesc. Psychiatry 2000, 39, 850-858. [CrossRef] [PubMed]

Kerr, H.; Price, J.; O’'Halloran, P. A Cross-Sectional Survey of Services for Young Adults with Life-Limiting Conditions Making
the Transition from Children’s to Adult Services in Ireland. Ir. J. Med. Sci. 2020, 189, 33—42. [CrossRef] [PubMed]

McGorry, PD.; Purcell, R.; Hickie, I.B.; Jorm, A.F. Investing in Youth Mental Health Is a Best Buy. Med. ]. Aust. 2007, 187, 5-7.
[CrossRef]

Singh, S.P. Transition of Care from Child to Adult Mental Health Services: The Great Divide. Curr. Opin. Psychiatry 2009, 22,
386-390. [CrossRef]

Paul, M,; Ford, T.; Kramer, T.; Islam, Z.; Harley, K.; Singh, S.P. Transfers and Transitions between Child and Adult Mental Health
Services. Br. J. Psychiatry 2013, 202, s36—s40. [CrossRef]

Coleman, E.A; Berenson, R.A. Lost in Transition: Challenges and Opportunities for Improving the Quality of Transitional Care.
Ann. Intern. Med. 2004, 141, 533-536. [CrossRef] [PubMed]

Dimitropoulos, G.; Tran, A.E.; Agarwal, P; Sheffield, B.; Woodside, B. Challenges in Making the Transition Between Pediatric
and Adult Eating Disorder Programs: A Qualitative Study From the Perspective of Service Providers. Eat. Disord. 2013, 21, 1-15.
[CrossRef]

Kim, H.S.; Munson, M.R.; McKay, M.M. Engagement in Mental Health Treatment among Adolescents and Young Adults: A
Systematic Review. Child Adolesc. Soc. Work |. 2012, 29, 241-266. [CrossRef]

Harpaz-Rotem, I; Leslie, D.; Rosenheck, R.A. Treatment Retention among Children Entering a New Episode of Mental Health
Care. Psychiatr. Serv. 2004, 55, 1022-1028. [CrossRef]

Davis, M.; Koroloff, N.; Sabella, K.; Sarkis, M. Crossing the Age Divide: Cross-Age Collaboration Between Programs Serving
Transition-Age Youth. J. Behav. Health Serv. Res. 2018, 45, 356-369. [CrossRef] [PubMed]

Beresford, B.; Stuttard, L. Young Adults as Users of Adult Healthcare: Experiences of Young Adults with Complex or Life-Limiting
Conditions. Clin. Med. |. R. Coll. Physicians Lond. 2014, 14, 404—408. [CrossRef]

Kerr, H.; Widger, K.; Cullen-Dean, G.; Price, J.; O'Halloran, P. Transition from Children’s to Adult Services for Adolescents/Young
Adults with Life-Limiting Conditions: Developing Realist Programme Theory through an International Comparison. BMC Palliat.
Care 2020, 19, 115. [CrossRef]

Singh, S.P,; Paul, M.; Ford, T.; Kramer, T.; Weaver, T.; McLaren, S.; Hovish, K; Islam, Z.; Belling, R.; White, S. Process, Outcome
and Experience of Transition from Child to Adult Mental Healthcare: Multiperspective Study. Br. J. Psychiatry 2010, 197, 305-312.
[CrossRef] [PubMed]


http://doi.org/10.1177/0883073819867245
http://www.ncbi.nlm.nih.gov/pubmed/31411102
http://doi.org/10.1001/archpedi.160.1.65
http://doi.org/10.1111/j.1469-7610.2010.02366.x
http://doi.org/10.7573/dic.2019-12-2
http://www.ncbi.nlm.nih.gov/pubmed/32273897
http://doi.org/10.1016/S2215-0366(14)00132-1
http://doi.org/10.1001/jamapsychiatry.2014.2650
http://doi.org/10.1016/j.braindev.2011.11.006
http://doi.org/10.1155/2013/237513
http://doi.org/10.1007/s00787-006-0505-z
http://doi.org/10.1016/j.ncl.2014.09.008
http://doi.org/10.1007/s10802-006-9086-z
http://doi.org/10.1097/DBP.0b013e31823f6933
http://www.ncbi.nlm.nih.gov/pubmed/22261832
http://doi.org/10.1177/1359104514526603
http://www.ncbi.nlm.nih.gov/pubmed/24711585
http://doi.org/10.1007/s10488-015-0638-9
http://doi.org/10.1097/00004583-200007000-00013
http://www.ncbi.nlm.nih.gov/pubmed/10892226
http://doi.org/10.1007/s11845-019-02054-z
http://www.ncbi.nlm.nih.gov/pubmed/31273561
http://doi.org/10.5694/j.1326-5377.2007.tb01326.x
http://doi.org/10.1097/YCO.0b013e32832c9221
http://doi.org/10.1192/bjp.bp.112.119198
http://doi.org/10.7326/0003-4819-141-7-200410050-00009
http://www.ncbi.nlm.nih.gov/pubmed/15466770
http://doi.org/10.1080/10640266.2013.741964
http://doi.org/10.1007/s10560-012-0256-2
http://doi.org/10.1176/appi.ps.55.9.1022
http://doi.org/10.1007/s11414-018-9588-9
http://www.ncbi.nlm.nih.gov/pubmed/29417359
http://doi.org/10.7861/clinmedicine.14-4-404
http://doi.org/10.1186/s12904-020-00620-2
http://doi.org/10.1192/bjp.bp.109.075135
http://www.ncbi.nlm.nih.gov/pubmed/20884954

Healthcare 2023, 11, 1015 22 of 22

187.

188.

189.

190.

191.

192.

193.
194.
195.
196.
197.
198.

199.
200.

201.

Mcnamara, N.; Mcnicholas, F,; Ford, T.; Paul, M.; Gavin, B.; Coyne, L.; Cullen, W.; O’Connor, K.; Ramperti, N.; Dooley, B.; et al.
Transition from Child and Adolescent to Adult Mental Health Services in the Republic of Ireland: An Investigation of Process
and Operational Practice. Early Interv. Psychiatry 2014, 8, 291-297. [CrossRef] [PubMed]

Ogundele, M.; Omenaka, I. An Audit of Transitional Care for Adolescents with ADHD in a North West England District. Arch.
Dis. Child. 2012, 97, A129. [CrossRef]

Swift, K.D.; Sayal, K.; Hollis, C. ADHD and Transitions to Adult Mental Health Services: A Scoping Review. Child. Care. Health
Dev. 2014, 40, 775-786. [CrossRef]

McGorry, P.D.; Goldstone, S.D.; Parker, A.G.; Rickwood, D.J.; Hickie, I.B. Cultures for Mental Health Care of Young People: An
Australian Blueprint for Reform. Lancet Psychiatry 2014, 1, 559-568. [CrossRef] [PubMed]

Singh, S.P.; Tuomainen, H. Transition from Child to Adult Mental Health Services: Needs, Barriers, Experiences and New Models
of Care. World Psychiatry 2015, 14, 358-361. [CrossRef] [PubMed]

Hendrickx, G.; De Roeck, V.; Maras, A.; Dieleman, G.; Gerritsen, S.; Purper-Ouakil, D.; Russet, F.; Schepker, R.; Signorini, G.;
Singh, S.P; et al. Challenges during the Transition from Child and Adolescent Mental Health Services to Adult Mental Health
Services. BJPsych Bull. 2020, 44, 163-168. [CrossRef]

Davis, M.; Sondheimer, D.L. State Child Mental Health Efforts to Support Youth in Transition to Adulthood. J. Behav. Health Serv.
Res. 2005, 32, 27-42. [CrossRef]

Hovish, K.; Weaver, T.; Islam, Z.; Paul, M.; Singh, S.P. Transition Experiences of Mental Health Service Users, Parents, and
Professionals in the United Kingdom: A Qualitative Study. Psychiatr. Rehabil. J. 2012, 35, 251-257. [CrossRef]

Smith, L.; Newton, R. Systematic Review of Case Management. Aust. N. Z. |. Psychiatry 2007, 41, 2-9. [CrossRef]

Cameron, A.; Lart, R. Revisiting Joint Working. |. Integr. Care 2012, 20, 89-93. [CrossRef]

Horvitz-Lennon, M.; Kilbourne, A.M.; Pincus, H.A. From Silos to Bridges: Meeting the General Health Care Needs of Adults
with Severe Mental Illnesses. Health Aff. 2006, 25, 659-669. [CrossRef]

Chugani, C.D.; Goldstein, T.R,; Salk, R.H.; Poling, K.; Sakolksy, D.; Brent, D. Group Intervention for Young Adults with Mood
and Anxiety Disorders Transitioning to College. J. Psychiatr. Pract. 2020, 26, 120-125. [CrossRef] [PubMed]

American Academy of Child & Adolescent Psychiatry. 2023. Available online: https://www.aacap.org (accessed on 11 March 2023).
NSW Health. NSW Health. Australian Government. 2023. Available online: https://www.health.nsw.gov.au (accessed on
11 March 2023).

McLaren, S.; Belling, R.; Paul, M.; Ford, T.; Kramer, T.; Weaver, T.; Hovish, K.; Islam, Z.; White, S.; Singh, S.P. “Talking a Different
Language”: An Exploration of the Influence of Organizational Cultures and Working Practices on Transition from Child to Adult
Mental Health Services. BMC Health Serv. Res. 2013, 13, 254. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://doi.org/10.1111/eip.12073
http://www.ncbi.nlm.nih.gov/pubmed/23826636
http://doi.org/10.1136/archdischild-2012-301885.307
http://doi.org/10.1111/cch.12107
http://doi.org/10.1016/S2215-0366(14)00082-0
http://www.ncbi.nlm.nih.gov/pubmed/26361315
http://doi.org/10.1002/wps.20266
http://www.ncbi.nlm.nih.gov/pubmed/26407794
http://doi.org/10.1192/bjb.2019.85
http://doi.org/10.1007/BF02287326
http://doi.org/10.2975/35.3.2012.251.257
http://doi.org/10.1080/00048670601039831
http://doi.org/10.1108/14769011211220490
http://doi.org/10.1377/hlthaff.25.3.659
http://doi.org/10.1097/PRA.0000000000000456
http://www.ncbi.nlm.nih.gov/pubmed/32134884
https://www.aacap.org
https://www.health.nsw.gov.au
http://doi.org/10.1186/1472-6963-13-254
http://www.ncbi.nlm.nih.gov/pubmed/23822089

	Laying the Groundwork 
	A Life Course Perspective 
	Autism Spectrum Disorder 
	Attention-Deficit/Hyperactivity Disorder 
	Specific Learning Disorders 
	Intellectual Disability 
	Communication Disorders 
	Motor Disorders 
	Developmental Coordination Disorder 
	Tic Disorders and Tourette Syndrome 


	Raising Concern about the Transition Process: The State of the Art and Future Directions 
	References

