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Abstract: Background: Autism Spectrum Disorder (ASD) is characterized by impairments in social
interaction and reciprocal communication. ASD affects about 1% of the general population and is
associated with substantial disability and economic loss. A variety of approaches to improve the core
deficits and lives of people with ASD have been developed, including behavioral, developmental,
educational, and medical interventions. The main objective of this study was to evaluate the efficacy
of a neuro-psychomotor approach in children affected by ASD. Methods: The sample consisted of
84 children (66 males, mean age 56.9 & 15.8 months) affected by ASD assessed between September
2020 to March 2021. The trained therapist was asked to complete the ASD behavior inventory (ASDBI)
test at baseline (T0) (September 2020) and after six months (T1) (March 2021) to assess the child’s
evolution over the observational period. The study was carried out in southern Italy (Campania
Region). Results: ASD children showed a significant improvement for AUTISM composite after
6 months of neuro-psychomotor treatment (T1) compared to baseline (65.4 + 12.2 vs. 75.8 & 11.5,
p < 0.0001). In particular, significant changes were observed for such domains as the problems
of excitability (ECCIT), aggression (AGG), behaviors in social relations (RELSOC), expressive (all
p < 0.001), sense/perceptual contact modes (SENS) (p = 0.0007), ritualisms/resistance to changes
(RIT) (p = 0.0002), pragmatic/social problems (PPSOC) (p = 0.0009), specific fears (FEARS) (p = 0.01),
and learning and memory (AMLR) (p = 0.0007). No differences for the domains Semantic/pragmatic
problems (PPSEM) and language (LESP) were found. Conclusions: Our preliminary results suggest
the usefulness of the neuro-psychomotor treatment in children with ASD. Although promising, these
findings need to be tested further to better understand the long-term effects of this specific type
of approach.
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1. Introduction

Autism Spectrum Disorder (ASD) has been recognized as a global public health
concern characterized by social communication deficits, stereotyped interests, and restricted
or repetitive behaviors [1,2]. According to the fifth edition of the Diagnostic and Statistical
Manual of Mental Disorders (DSM-5), it has been classified as a neurodevelopmental
disorder. To date, a dramatic global increase of ASD prevalence in the last decades has been
reported, with a median prevalence rate of 62 per 10,000 children [1]. Given its early onset,
the complex burden of related impairments (including psychiatric comorbidities) [2,3], and
the lack of current cure, there is need for early intervention programs [3-5]. Furthermore,
the impact of ASD overwhelms the lives of the patients by also affecting those of their
families and caregivers. Therefore, ASD children may take advantage of an early diagnosis
and a strict management in order to improve rehabilitative outcomes [4-6].

The main characteristics underlying the diagnosis of ASD (such as persistent deficit of
social communication and social interaction in multiple contexts, and restricted, repetitive
patterns of behavior, interests or activities) may have various degrees of severity and be
further aggravated by the presence of additional medical problems (including epilepsy,
sleep and gastrointestinal problems, intellectual/cognitive impairment, and, in some
children, presence of challenging maladaptive behaviors such as hyperactivity, anxiety,
irritability, self-injury, and aggression) [2,7,8]. Effective treatment for children with ASD
should involve an interdisciplinary approach, which should include a combination of
educational interventions, psychological /behavioral therapies, speech-language therapy,
occupational /physical therapy and medical treatments (e.g., psychopharmacology) [8,9].

Given the complexity of this condition, in which medical, psychological, social, edu-
cational and even ethical and existential aspects need to be carefully balanced, different
diagnostic and rehabilitative approaches have been proposed [7-9]. However, there is no
consensus regarding this variety of treatments [10-13].

Among ASD therapeutic options, the neuro-psychomotor treatment, commonly used
in Italy, is part of these approaches. It has been referred to as psychomotricity in other
European countries and it is also known as play therapy [14-17]. In the United States, a
similar treatment may be represented in developmental therapy [18].

Commonly, the psychomotor approach is an expression/denomination used to indi-
cate a European approach for education, prevention and therapy, which was developed by
Aucouturier and Lapierre [19]. This approach focuses on the development of how children
process information through movement during play sessions. Specifically, it proposes the
following objectives: to favor the appearance of social signalers (eye contact, reference
look, smile, etc.), to increase attention times, to facilitate a more appropriate use of objects,
to stimulate communication, to enrich vocabulary, and to discourage certain behaviors
(hyperactivity, motor stereotypes, self-injurious behaviors, etc.) [20]. In this framework,
playing has gained remarkable therapeutic significance by representing a tool that enhances
in a natural way the cognitive functioning of children with ASD [16,17].

This therapy represents an intervention that fits into the child’s potential development
area to support and strengthen his functional areas, and requires a specific mental setting
that is based on a global approach to the child, considered in its uniqueness and global
aspects [21]. All children affected by ASD have interactive styles, functional, psychomo-
tor and cognitive characteristics; the neuro-psychomotor intervention should therefore
respond to these diversified needs through a highly individualized approach. The interven-
tion supports the child’s spontaneous action and play in its various forms, which are the
essential frames that give meaning to the child’s experience. Furthermore, psychomotric-
ity may be considered as a safe and efficacious therapy for many neurodevelopmental
disorders [22].

To the best of our knowledge, evidence on the efficacy and feasibility of neuro-
psychomotor therapy for children affected by ASD is lacking.

The aim of the present study was to verify the effect of six-months of neuro-psychomotor
treatment in ASD children and its potential impact on different aspects of life.
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2. Materials and Methods

For this study we decided to recruit eighty-four children from southern Italy (Campa-
nia Region) who had received a level 3 diagnosis of ASD, aged between two and nine years.
The study was conducted between September 2020 and March 2021. Participants were
selected according to the convenience sampling method and recruited from Rehabilitation
centers in the Campania Region in Italy. This research received approval from the Ethical
Committee (Protocol code 13883). The data were collected anonymously after the signing
of the informed consent by the parents. The reported investigation has been carried out in
accordance with the principles of the Declaration of Helsinki [23].

The inclusion criteria were: (a) have a diagnosis of ASD level 3 according to the
criteria of DSM-5 [22], assessed by the administration of the Autism Diagnostic Observation
Schedule (Second Edition) (ADOS 2-module 1) [24] for children, and have the Autism
Diagnostic Interview-Revised (ADI-R) [2003] [25] administered to parents by qualified
psychologists; (b) to have followed neuro-psychomotor therapy during the observation
period; (c) be between two and nine years of age; and (d) be absent of comorbid psychiatric
or neurological pathologies.

Considering that the enrolled patients were diagnosed in different clinics and the
extensive training needed for ADOS-2, in our clinical practice we also used the Childhood
Autism Rating Scale test (CARS 2) with the aim of improving the diagnosis of ASD [26,27].
It represents one of the most reliable tools available, and it was specifically developed
to rapidly identify ASD children from two years of age. The test is divided into fifteen
items relating to the main areas of behavior, with scores ranging from 1 to 4 [28,29]. The
sum of all scores gives an overall value with the following meanings: (1) from 15 to 30,
non-autistic; (2) from 30 to 37, light to medium autism; (3) from 37 to 60, severe autism [29].

Specifically, in our sample the average scores obtained by administering ADOS 2
and CARS 2 were 20.3 (SD = 0.40) and 42 (SD = 5.00), respectively.The exclusion criteria
were: (a) having followed a behavioral qualification/rehabilitation treatment; (b) the
presence of sensory disturbances (neurosensory hypoacusia, blindness-hypovision); and
(c) the presence of severe neurological disorders (drug-resistant epilepsy, cerebral palsy,
neuromuscular diseases, etc.).

All of the enrolled ASD children received a neuro-psychomotor treatment for six
months, and they were evaluated at baseline (TO-before starting treatment) and at the
end of the observational period (T1-after performing the treatment). The treatment was
administered by trained child therapists in outpatient settings two to five times per week.
All of the therapists shared the same protocol and every child was followed by the same
therapist over the six months. The standard psychomotor session length was 45 min [30].

The therapist was asked to complete the ASD behavior inventory (ASDBI) (as the Ital-
ian version of the Pervasive Developmental Disorder Behavior Inventory (PDDBI) [31,32]
at baseline (T0) and after six months (T1) to assess the child’s evolution over this period.

The ASDBI is a standardized rating scale designed for parents and teachers which
allows one to make an assessment of relational behavior and some other symptomatic
aspects typical of children with ASD, referring to different life contexts [2]. It is a sensitive
and useful evaluation tool for multiple fields (clinical, medical, educational, and research
applications) [33]. Materials required for administration include the ASDBI assessment
protocol and a pencil. The standard protocol was designed to be completed in 3045 min,
while its short version can be completed in 20-30 min. Standard protocol was adopted in
this study because of its wider informativeness and completeness.

To include patients in the study, the therapist was asked to complete all of the items of
the protocol. The ASDBI consists of 10 domains and 180 items. The domains included in the
ASDBI were selected based on their relevance to the diagnosis of ASD and the behaviors
most frequently associated with these disorders.

The domains are summarized in Table 1.
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Table 1. Description of ASDBI domains [33].

Visual behaviors; tactile or olfactory processing
of inedible objects; behaviors that produce noise;

SENS Sense/perceptual proprioceptive/kinesthetic behaviors; repetitive
contact modes . . . . . .
manipulative behaviors; kinesthetic behaviors
and balance
. . . Resistance to changes in the environment;
Ritualisms/resistance to . . .
RIT resistance to changes in planned/routine
changes NSO
activities; rituals.
Pragmatic/Social Social contact problems; social awareness
PPSOC . . . .
Problems problems; inappropriate relationships.
Semantic/pragmatic Speech abnormalities; problems in
PPSEM . . -
problems understanding words; verbal-pragmatic deficits.
ECCIT Problems of excitability Kinesthetic behav.lors and reduced
responsiveness
FEARS Specific fears Behavior of.soc1al isolation; avoidance O,f sounds;
excessive or unusual fear and anxiety.
Self-aggressive behaviors; incongruous negative
reactions; problems when people who care for
AGG Aggression him/her or other significant figures return from

a vacation or return to school after an absence;
aggression towards others; general problems of
character.

Visual behaviors in social relationships; positive
affective behaviours; gestures in social
Behaviors in Social rela.tlonshlps; reactions to 51gnals.that invite to
RELSOC . interrupt or inhibit inappropriate social
Relations . . . .
behaviors; social play behaviors; symbolic play
behaviors; empathic behaviors; social imitation
behaviors

Vocal productions; productions of consonants at
the beginning, middle and end of the word;
LESP Expressive language production of diphthongs; skills in expressive
language; emotional verbal intonation;
pragmatic skills in conversation.

Memory skills, receptive language,

AMLR Learning and memory association-based skills.

The rater had a Likert scale to indicate how descriptive a given attribute is of the child’s
behavior. Ratings range from 0 (NEVER) to 1 (RARELY) to 2 (SOMETIMES/PARTIALLY)
to 3 (OFTEN). In addition, the evaluator had the opportunity to use “?” as an option
available for questions without an identifiable response.

The total score of each domain (obtained by adding the items of the various clusters)
was then converted in order to obtain the T points. The composite score for autism was
obtained by adding the t-scores of the SENS, RIT, PPSOC and PPSEM domains. The sum
of RELSOC and LESP was subtracted from the total obtained.

The score obtained was converted into a t-score using the conversion table in the
manual. People with autism got higher scores. Conversely, people having social and
communication skills that do not exhibit non-adaptive behaviors had lower scores. A score
of 50 & 10 (T-points between 40 and 60) is characteristic of 68% of autism cases.

The data analysis was performed using the commercially available STATISTICA 8.0
package for Windows (StatSoft, Inc., Tulsa, OK, USA). Firstly, descriptive statistics through
chi-squared tests were computed for demographic data. Afterwards, group comparisons
were made using one-way analysis of variance (ANOVA). Statistical significance was set at
p <0.05.
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3. Results

The mean age of the study population was 56.9 & 15.8 months. Out of 84 patients, 66
were male (78%) and 49 were verbal (58%). Neuro-psychomotor therapy was administered
two to five times per week (3.6 + 0.7 h for week).

The sample, based on the suggestions of the DSM 5, was divided into three main
levels based on the severity of symptoms. Level 1 (9.5%) consisted of eight children (of
which 6 were males). Level 2 (34.5%) and 3 (56%) included 29 (of which 23 males) and 47
children (of which 38 males), respectively.

At baseline (T0), the CARS2 score was distributed as follows: severe symptoms of
autistic spectrum disorder (>37): 65; moderate spectrum disorder symptoms (30-36.5): 18;
minimum signs or no symptoms of spectrum disorder (15-29.5): 1.

After six months (T1), the CARS2 score distribution was as follows: severe symptoms
of autistic spectrum disorder (>37): 55; moderate spectrum disorder symptoms (30-36.5):
28; minimum signs or no symptoms of spectrum disorder (15-29.5): 1.

After six months of neuro-psychomotor treatment (T1), ASD children showed a
significant reduction in the domain problems of excitability (ECCIT); aggression (AGG);
behaviors in social relations (RELSOC), expressiveness (all p < 0.001), sense/perceptual
contact modes (SENS) (p = 0.0007); ritualisms/resistance to changes (RIT) (p = 0.0002);
pragmatic/social problems (PPSOC) (p = 0.0009); specific fears (FEARS) (p = 0.01), learning
and memory (AMLR) (p = 0.0007) (Table 2).

Table 2. Description of the ASDBI scale scores in ASD children affected at baseline (T0) and after six
months (T1) of neuro-psychomotor therapy. Improvements for the first seven domains are expressed
as decreased scores, while for the RELSOC, LESP and AMLR domains, as increased scores.

ASD TO (n = 84) ASD T1 (n = 84) p

SENS 66.44 + 12.68 59.85 + 11.99 0.0007 *
RIT 69.74 + 15.09 61.59 4 13.46 0.0002 *
PPSOC 66.38 &+ 11.29 60.38 + 11.30 0.0009 *

PPSEM 55.39 + 17.04 5491 + 15.39 0.63
ECCIT 58.27 4 7.48 51.48 4 8.25 <0.0001 *

PAURE 59.93 + 12.61 55.32 + 11.51 0.01 *
AGG 66.58 + 16.10 59.19 + 14.43 <0.0001 *
RELSOC 35.80 + 11.29 4328 +11.12 <0.0001 *

LESP 40.76 + 10.12 42.95 4+ 10.56 0.204
AMLR 4243 +11.02 48.66 + 11.74 0.0007 *

* p-value statistically significant.

Changes observed in Semantic/pragmatic problems (PPSEM), and language (LESP)
domains were not statistically significant (p = 0.63 and p = 0.204, respectively) (Table 2).

Composite scores were also calculated. A significant improvement was found for
RIPRIT/C (obtained by adding Sense/perceptual contact modes, ritualisms/resistance
to changes, pragmatic/social problems and semantic/pragmatic problems and convert-
ing into points T) (p < 0.0001), PCI/C (obtained by summing the first seven domains)
(p < 0.0001), AECS/C (obtained by summing RELSOC and LESP) (p = 0.002) and AUTISM
composite (p < 0.0001) (Table 3).

Table 3. Description of the ASDBI scale composite score among children affected by ASD at baseline
(TO) and after six months (T1) of neuro-psychomotor therapy.

ASD TO (n = 84) ASD T1 (n = 84) p
RIPRIT/C 72.39 + 14.30 63.66 + 13.51 <0.0001 *
PCI/C 71.16 & 14.10 62.02 & 13.77 <0.0001 *
AECS/C 37.04 +10.91 4219 +10.63 0.002 *
AUTISM 75.85 + 11.56 65.41 + 12.21 <0.0001 *

* p-value statistically significant.



Brain Sci. 2021, 11, 1210

6 0f 8

4. Discussion

Our study first investigated the effect of a six-month neuro-psychomotor treatment
in ASD children by demonstrating significant improvements in the areas mainly compro-
mised in these patients, in particular those relating to social communication, mutual social
interaction and functional and symbolic play.

Neuro-psychomotor treatment has been proposed as a valid therapeutic option in sev-
eral neuropsychiatric disorders such as separation anxiety, selective mutism, maltreatment,
elimination disorders, and physical abuse [22,29]. It is well established in some European
countries (including Italy and France) and it considers body experience as a fundamental
element in the development of a person’s identity and as an expression of emotional life
and the evolution of cognitive processes. Working on the body provides the pleasure of
self-unity within a kinesthetic and sensorial container which allows the child to overcome
hesitations, tonic-emotional resistances, and anxieties.

Autism is characterized by rigid and repetitive behaviors. ASD patients love to
implement their repetitive behaviors because these give them security and predictability in
a way that is perceived as chaotic and unpredictable. Notably, altered motor performance
has been considered as a potential early sign of ASD [34,35]. In this framework, previous
reports have highlighted the helpful role of a neuro-psychomotor assessment for the
critical identification of ASD children at an early stage, by expanding also knowledge on
developmental organization of these patients [36,37].

According to the neuro-psychomotor approach, therapists insert “gradually” into
these rituals, making changes in all contexts of the child’s life and trying to extinguish a
behavioral problem by teaching a replacement and reinforcing this later at each time of
occurrence.

Neuro-psychomotor intervention also favors the emergence of social interaction skills
through role-playing, but also through social narratives, which can help people with autism
develop greater social understanding. Among specific aims of this therapeutic approach,
improvements to the child’s environmental strategies are included. For instance, any
causes of sensory hypersensitivity, which could be the cause of the child’s arousal, are
sought. Therapists also implement an effective education of emotional regulation, which
is not achieved by “preaching” emotional or motor self-control to the child, but rather by
“offering” containment through an empathic sharing of his emotional experience.

In addition, rates of aggressive behavior may be higher in individuals with ASD
compared to their typically developing peers and those with other developmental disabili-
ties [38]. Aggression is clearly associated with negative outcomes for children with ASD,
including impaired social relationships [38]. Understandably, addressing aggressive behav-
ior is pivotal to improving outcomes for individuals with ASD and their caregivers [39].
As a novel perspective, our findings seem to support a global significant improvement
in specific traits (such as ECCIT AGG, RELSOC, SENS, RIT, PPSOC, FEARS, and AMLR
domains) after six months of neuro-psychomotor treatment in ASD children, except for
the language domain (including PPSEM and LESP), which likely requires not only a more
specific approach but also a longer duration of therapy. This could be due to the natural
indirect action of the neuro-psychomotor approach on language and pragmatic skills.

However, we are aware that the study has some limitations that should be mentioned.
The sample size of the study was limited and the longitudinal evaluation of long-term
outcomes is lacking. More, the ASDBI represented an operator dependent test.

Despite these limitations, our preliminary results suggest a positive effect of the
psychomotor approach in ASD children. Greater validation is needed to better elucidate
the role of this therapeutic approach in the ASD context.

5. Conclusions

ASD represents a tangled neurodevelopmental disorder that is mainly characterized
by social dysfunction. It usually affects both the affective and cognitive dimensions of
the patient with a serious burden of different impairments that might also be considered
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extremely disabling to parents and their lives. Behavioral treatments have been recom-
mended as treatments for ASD. In this perspective, the neuro-psychomotor approach
represents a therapeutic option that is non-intrusive for families, relatively inexpensive,
adaptable to the clinic or home, and to groups or individuals. In particular, this therapeutic
approach can be considered as tailored for children, leading to a great adaptability that fits
well to the particular features of the disorder.

As observed by Aucouturier et al. [17], “the child is action, play and emotion” and all
of these features are protected and strengthened in neuro-psychomotor therapy.

Author Contributions: Conceptualization, M.C. (Mariarosaria Caliendo), A.D.S., M.C. (Marco
Carotenuto) and E.D.; methodology, M.C. (Marco Carotenuto), A.D.S.; software, M.C. (Mariarosaria
Caliendo); validation, D.I., A.F,, and L.V,; formal analysis, M.C. (Marco Carotenuto); investigation,
M.C. (Mariarosaria Caliendo), E.D., D.V., PR.; resources, D.V., PR.; data curation, M.C. (Marco
Carotenuto); writing—original draft preparation, M.C. (Mariarosaria Caliendo), A.D.S.; writing—
review and E.D., M.C. (Marco Carotenuto), A.D.S., D.I.; visualization, M.C. (Mariarosaria Caliendo),
M.C. (Marco Carotenuto); supervision, M.C. (Mariarosaria Caliendo), M.C. (Marco Carotenuto);
project administration, M.C. (Mariarosaria Caliendo), M.C. (Marco Carotenuto); funding acquisition,
N/A. All authors have read and agree E.D. to the publish E.D. version of the manuscript. All authors
have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Ethics Committee of University of Campania “Luigi
Vanvitelli” (protocol code 13883; approval date 9 March 2015).

Informed Consent Statement: Written informed consent was obtained from the parents of all
children included in the study.

Acknowledgments: We thank all the patients and their families who participated in the study.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Baxter, AJ.; Brugha, T.S.; Erskine, H.E.; Scheurer, RW.; Vos, T.; Scott, ].G. The epidemiology and global burden of autism spectrum
disorders. Psychol. Med. 2015, 45, 601. [CrossRef] [PubMed]

2. Ghirardi, L.; Kuja-Halkola, R.; Butwicka, A.; Martin, J.; Larsson, H.; D’Onofrio, B.M.; Lichtenstein, P.; Taylor, M.J. Familial and
genetic associations between autism spectrum disorder and other neurodevelopmental and psychiatric disorders. J. Child Psychol.
Psychiatry 2021. [CrossRef] [PubMed]

3. 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. J. Am. Acad. Child Adolesc. Psychiatry
2008, 47, 921-929. [CrossRef]

4. Fida, A.; Naveed, S.; Waqas, A. Non-Specialist Mediated Interventions for Autism Spectrum Disorder: An Overview. J. Psychosoc.
Nurs. Ment. Health Serv. 2019, 57, 15-19. [CrossRef] [PubMed]

5. Hyman, S.L.; Levy, S.E.; Myers, S.M. Identification, evaluation, and management of children with autism spectrum disorder.
Pediatrics 2020, 145, 1. [CrossRef]

6.  Granger, S.; des Riviéres-Pigeon, C.; Sabourin, G.; Forget, ]. Mothers’ reports of their involvement in early intensive behavioral
intervention. Top. Early Child. Spec. Educ. 2012, 32, 68-77. [CrossRef]

7. Lyra, L; Rizzo, L.E.; Sunahara, C.S.; Pachito, D.V.; Latorraca, C.D.O.C.; Martimbianco, A.L.C.; Riera, R. What do Cochrane
systematic reviews say about interventions for autism spectrum disorders? Sao Paulo Med. J. 2017, 135, 192-201. [CrossRef]

8.  Myers, S.M,; Johnson, C.P. Management of children with autism spectrum disorders. Pediatrics 2007, 120, 1162-1182. [CrossRef]

9.  Will, M.N,; Currans, K.; Smith, J.; Weber, S.; Duncan, A.; Burton, J.; Kroeger-Geoppinger, K.; Miller, V.; Stone, M.; Mays, L.
Evidenced-based interventions for children with autism spectrum disorder. Curr. Probl. Pediatric Adolesc. Health Care 2018, 48,
234-249. [CrossRef]

10. Hrdlicka, M.; Dudova, I. Controversies in autism: Is a broader model of social disorders needed? Child Adolesc. Psychiatry Ment.
Health 2013, 7, 1-8. [CrossRef]

11. Masi, A.; DeMayo, M.M.; Glozier, N.; Guastella, A.]. An overview of autism spectrum disorder, heterogeneity and treatment
options. Neurosci. Bull. 2017, 33, 183-193. [CrossRef]

12. Weitlauf, A.S.; McPheeters, M.L.; Peters, B.; Sathe, N.; Travis, R.; Aiello, R.; Williamson, E.; Veenstra-VanderWeele, J.; Krish-

naswami, S.; Jerome, R. Therapies for Children with Autism Spectrum Disorder; Agency for Healthcare Research and Quality:
Rockville, MD, USA, 2014.


http://doi.org/10.1017/S003329171400172X
http://www.ncbi.nlm.nih.gov/pubmed/25108395
http://doi.org/10.1111/jcpp.13508
http://www.ncbi.nlm.nih.gov/pubmed/34415058
http://doi.org/10.1097/CHI.0b013e318179964f
http://doi.org/10.3928/02793695-20190322-01
http://www.ncbi.nlm.nih.gov/pubmed/31042296
http://doi.org/10.1542/peds.2019-3447
http://doi.org/10.1177/0271121410393285
http://doi.org/10.1590/1516-3180.2017.0058200317
http://doi.org/10.1542/peds.2007-2362
http://doi.org/10.1016/j.cppeds.2018.08.014
http://doi.org/10.1186/1753-2000-7-9
http://doi.org/10.1007/s12264-017-0100-y

Brain Sci. 2021, 11, 1210 8of8

13.

14.

15.
16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

27.

28.

29.
30.

31.

32.

33.
34.

35.

36.

37.

38.

39.

Zwaigenbaum, L.; Bauman, M.L.; Choueiri, R.; Kasari, C.; Carter, A.; Granpeesheh, D.; Mailloux, Z.; Roley, S.S.; Wagner, S.;
Fein, D. Early intervention for children with autism spectrum disorder under 3 years of age: Recommendations for practice and
research. Pediatrics 2015, 136, S60-S81. [CrossRef]

Cappellini, A.C.; Mancini, S.; Zuffellato, S.; Bini, F.; Polcaro, P.; Conti, A.A.; Macchi, C. Environmental effects on school age child
psychomotricity. Minerva Pediatrica 2008, 60, 277-284.

Canestrelli, L. Psychomotricity and its essential attributes. Arch. Psicol. Neurol. Psichiatr. 1952, 13, 349-371.

Knell, SM. Cognitive-behavioral play therapy. In Handbook of Psychotherapies with Children and Families; Springer:
Berlin/Heidelberg, Germany, 1999; pp. 385-404.

von Gontard, A.; Lehmkuhl, G. Play therapy-psychotherapy with play as the medium: II. New developments. Prax. Kinderpsychol.
Kinderpsychiatr. 2003, 52, 88-97.

Angeli, ] M.; Harpster, K.L.; Hanson, E.; Sheehan, A.; e Schwab, S.M. Patient- and caregiver- identified preferences: Dimensions
of change in developmental therapy treatment goals. Dev. Neurorehabilit. 2019, 22, 39—-46. [CrossRef]

Aucouturier, B.; Lapierre, A. La Symbolique du Movement: Psychomotricité et Education; EPL: Paris, France, 1975.

Levi, G.; Bernabei, P; Frolli, A.; Grittani, S.; Mazzoncini, B.; Militerne, R.; Narduci, F. Linee guida per 'autismo. Raccomandazioni
tecniche-operative per i servizi di neuropsichiatria dell’eta evolutiva. G. Neuropsichiatr. Evol. 2005, 25, 1-82.

Gison, G.; Minghelli, E.; Bonifacio, A. Autismo e Psicomotricita. Strumenti e Prove di Efficacia Nell’intervento Neuro e Psicomotorio
Precoce; Edizioni Erickson: Trento, Italy, 2012.

Esposito, M.; Gimigliano, F.; Barillari, M.R.; Precenzano, F.; Ruberto, M.; Sepe, J.; Barillari, U.; Gimigliano, R.; Militerni, R.;
Messina, G. Pediatric selective mutism therapy: A randomized controlled trial. Eur. |. Phys. Rehabil. Med. 2016, 11, 643-650.
World Medical Association. World Medical Association Declaration of Helsinki: Ethical principles for medical research involving
human subjects. JAMA 2013, 310, 2191-2194. [CrossRef] [PubMed]

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders: DSM-5; American Psychiatric Association:
Washington, DC, USA, 2013.

Rutter, M.; Le Couteur, A.; Lord, C. Autism Diagnostic Interview Revised; Western Psychological Services: Los Angeles, CA, USA,
2003.

Moon, S.J.; Hwang, ].S.; Shin, A.L.; Kim, ].Y.; Bae, S.M.; Sheehy-Knight, J.; Kim, ].W. Accuracy of the Childhood Autism Rating
Scale: A systematic review and meta-analysis. Dev. Med. Child Neurol. 2019, 61, 1030-1038. [CrossRef] [PubMed]

Sanchez, M.].; Constantino, ].N. Expediting clinician assessment in the diagnosis of autism spectrum disorder. Dev. Med. Child
Neurol. 2020, 62, 806-812. [CrossRef] [PubMed]

Lord, C.; Rutter, M.; DiLavore, P.C.; Risi, S.; Gotham, K.; Bishop, S. ADOS. Autism Diagnostic Observation Schedule, 2nd ed.; Western
Psychological Services: Torrence, CA, USA, 2012.

Schopler, E.; Reichler, R.J.; Renner, B.R. The Childhood Autism Rating Scale (CARS); WPS: Los Angeles, CA, USA, 2010.

Caliendo, M.; Lanzara, V.; Vetri, L.; Roccella, M.; Marotta, R.; Carotenuto, M.; Russo, D.; Cerroni, F.; Precenzano, F. Emotional—
behavioral disorders in healthy siblings of children with neurodevelopmental disorders. Medicina 2020, 56, 491. [CrossRef]
Esposito, M.; Gimigliano, F; Ruberto, M.; Marotta, R.; Gallai, B.; Parisi, L.; Lavano, S.M.; Mazzotta, G.; Roccella, M.; Carotenuto,
M. Psychomotor approach in children affected by nonretentive fecal soiling (FNRFS): A new rehabilitative purpose. Neuropsychiatr.
Dis. Treat. 2013, 9, 1433.

Cohen, L.L.; Schmidt-Lackner, S.; Romanczyk, R.; Sudhalter, V. The PDD Behavior Inventory: A rating scale for assessing response
to intervention in children with pervasive developmental disorder. J. Autism. Dev. Disord. 2003, 33, 31-45. [CrossRef] [PubMed]
Cohen, I.L.; Sudhalter, V. The PDD Behavior Inventory; Psychological Assessment Resources, Inc.: Lutz, FL, USA, 2005.

Esposito, G.; Venuti, P. Symmetry in Infancy: Analysis of Motor Development in Autism Spectrum Disorders. Symmetry 2009, 1,
215-225. [CrossRef]

Esposito, G.; Venuti, P.; Maestro, S.; Muratori, F. Movement in infants with Autism Spectrum Disorder: The Analysis of Lying.
Brain Dev. 2009, 31, 131-138. [CrossRef] [PubMed]

Paquet, A.; Olliac, B.; Bouvard, M.P,; Golse, B.; Vaivre-Douret, L. The Semiology of Motor Disorders in Autism Spectrum Disorders
as Highlighted from a Standardized Neuro-Psychomotor Assessment. Front. Psychol. 2016, 7, 1292. [CrossRef]

Paquet, A.; Golse, B.; Girard, M.; Olliac, B.; Vaivre-Douret, L. Laterality and Lateralization in Autism Spectrum Disorder, Using a
Standardized Neuro-Psychomotor Assessment. Dev. Neuropsychol. 2017, 42, 39-54. [CrossRef]

Fitzpatrick, S.E.; Srivorakiat, L.; Wink, L.K.; Pedapati, E.V.; Erickson, C.A. Aggression in autism spectrum disorder: Presentation
and treatment options. Neuropsychiatr. Dis. Treat. 2016, 12, 1525-1538.

Luiselli, J.K. Aggression and noncompliance. In Applied Behavior Analysis for Children with Autism Spectrum Disorders; Springer:
Berlin/Heidelberg, Germany, 2009; pp. 175-187.


http://doi.org/10.1542/peds.2014-3667E
http://doi.org/10.1080/17518423.2018.1425754
http://doi.org/10.1001/jama.2013.281053
http://www.ncbi.nlm.nih.gov/pubmed/24141714
http://doi.org/10.1111/dmcn.14246
http://www.ncbi.nlm.nih.gov/pubmed/30977125
http://doi.org/10.1111/dmcn.14530
http://www.ncbi.nlm.nih.gov/pubmed/32239502
http://doi.org/10.3390/medicina56100491
http://doi.org/10.1023/A:1022226403878
http://www.ncbi.nlm.nih.gov/pubmed/12708578
http://doi.org/10.3390/sym1020215
http://doi.org/10.1016/j.braindev.2008.04.005
http://www.ncbi.nlm.nih.gov/pubmed/18534798
http://doi.org/10.3389/fpsyg.2016.01292
http://doi.org/10.1080/87565641.2016.1274317

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	References

