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Abstract

Autism Spectrum Disorder includes a group of developmental disorders characterized by a delay and deviation in the
development of communication, socialization, cognitive skills, and the presence of restricted interests as well as
repetitive behaviors. Past literature presents numerous classifications of intervention methods but the most recent
classification identifies two types of intervention models: comprehensive treatment models and focused interventions.
The former consists of a set of focused interventions organized around a common conceptual framework, while the
latter includes cognitive-behavioral techniques specific to target symptoms. Based on the efficacy studies carried out so
far, all national and international guidelines concerning the enabling/rehabilitative aspects of Autism Spectrum
Disorder propose, first and foremost, the use of cognitive-behavioral techniques. These techniques have proven
effective both in learning/increasing new skills and in managing anxiety symptoms. The greatest scientific evidence
supports interventions based on cognitive-behavioral techniques, but further research is needed to find the ideal model
that will represent a more widely accepted guideline in the future.
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1. Introduction

Autism Spectrum Disorder (ASD) is a complex neurodevelopmental condition that impacts areas of child development
as behavior, social communication ability, language, executive function skills and personal abilities [1]. Clinical
presentation depends on symptom severity, cognitive and language abilities and co-occurrence of medical or psychiatric
conditions [2]. Recently, in the USA, it has been estimated a prevalence of 1 in 36 children and of 1 in 45 adults [3].

Often the symptoms of autism can be mild or subthreshold and overlap with other psychopathological disorders [4]. In
addition to core symptoms, people with ASD often have numerous medical and psychiatric comorbidities that worsen
the quality of life of patients and their caregivers [5,6]. Although the etiopathogenesis of autism has not yet been
clarified, the data in the literature agree that the causes of autism are multifactorial [7].

Currently, there are no authorized drugs for the treatment of the symptomatic features of ASD, but drugs are used for
comorbid psychopathological aspects [8,9]. New instrumental therapies such as deep brain stimulation are
demonstrating efficacy in the treatment of pathological conditions associated with ASD [10]. However, the effectiveness
and tolerability of drug treatments are often questionable [11] and many times drugs are overdosed and burdened with
numerous side effects [12]. For these reasons, it appears necessary to focus the interest of clinicians on rehabilitation
interventions with the greatest possible efficacy based on evidence [13]. On the other hand, there is a general lack of
good scientific validation of the effectiveness of the various intervention methods [14].
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Howlin [15] categorized the outcome of the ASD programs as good, fair and poor, depending on the independence
achieved by the children after the intervention. Numerous studies agree that a higher IQ and better language skills at
the time of diagnosis are correlated with a better prognosis in communication and social competence [16,17].

The first researchers to demonstrate that children with autism could learn new behaviors through behavioral
techniques were Ferster and De Meyer in 1961 [18]. In 1969, Lovaas and Simmons demonstrated how severe behavior
problems in autism and mental retardation could be modified and controlled [19]. In 1987, Lovaas published a paper
introducing a new treatment approach called The Lovaas Method of Applied Behavior Analysis [20], subsequently
known as Discrete Trial Training (DTT). Over the years, modifications have been made to Lovaas’ model, both in terms
of setting, environment and procedures, with numerous evidence in addressing the core impairments of ASD [21,22].

As regards psychotherapeutic aspects, it seems fundamental to mention cognitive-behavioral therapy. Cognitive-
behavioral psychotherapy is useful in teaching how to examine thoughts and feelings, recognize when negative thoughts
and emotions increase in intensity and then use strategies to change how we respond. Past literature has shown that
cognitive behavioral therapy can produce increased independence and daily living skills in children with ASD [23,24],
proving effectiveness in the treatment of ASD [25]. Family members can also be included in cognitive behavioral
intervention approaches as they can be valuable in supporting learning, generalization, and maintenance of skills by
helping their children practice at home and reinforcing skills they see the child use in all environments [26].

2. Methods

A literature search was conducted on major databases to find useful studies for the aim of this paper.

3. Discussion

In an attempt to classify enabling and rehabilitation interventions and models, several criteria could be taken into
consideration [27]. Below, we will propose a summary as understandable as possible.

Based on the setting where the intervention is delivered, we would have a) center-based programs, b) home-based
programs and c) school-based programs. According to the target age, we would have a) early intervention programs, b)
school-age programs and c) adult-age programs.

Based on the National Research Council [28], from a theoretical point of view, the main intervention models can be
distinguished into two types of approaches: evolutionary approaches (or interactive) and behavioral approaches. The
latter can be divided into traditional and neo-behavioral approaches. The basis of the evolutionary approaches is a
theory of development of the autistic child who has deviated from the normal developmental path and must therefore
be redirected by intervention. Traditional behavioral approaches aim to teach the child skills through a precise
definition of the goals to be achieved and a progressively more complex structuring of the various tasks.

In 2004 Roberts [29] proposed three main classes of intervention models a) biologically based interventions, b)
psychodynamic interventions and c) educational interventions. Biologically based interventions take into account
pharmacological treatments and medical interventions. Some examples are represented by Melatonin, Naltrexone,
Secretin, Antifungal agents, Intravenous immunoglobulin, Chelation, Hyperbaric oxygen and Dietary interventions.

Psychodynamic therapies are based on the assumption that the cause of the symptoms would be found in the way
parents had raised their child [30], but today are seldom used.

Educational interventions in ASD are well-documented [31,32] and can be described as behavioral, developmental,
therapy-based or combined. Behavioral interventions are considered an “established” treatment for ASD children, with
evidence of significant improvements for the core symptoms of ASD, mainly in the first 12 months of treatment. The
Applied Behavioral Analysis (ABA) based on Lovaas’ method and the DTT are the main models. Over the years,
modifications have been made to the original ABA model with more naturalistic settings and new methods like Pivotal
Response Training (PRT), the Natural Language Teaching Paradigm [33] or Incidental Teaching [34], Positive
Behavioral Support [35], Functional Assessment [36] and Functional Communication Training [37].

Developmental interventions (or normalized interventions) focus on teaching essential skills that were not learned at
the expected age and on the ability to form positive relationships with other people. The Early Start Denver Model
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(ESDM) [38], the Developmental Individual Difference Relationship-based approach (DIR/Floor Time) [39], the Early
Behavior Intervention (EIBI) [40] and the Responsive Teaching [41] represent some examples.

Therapy-based interventions include Communication interventions and Sensory-Motor interventions.

Combined interventions include more than one interventional model but are mainly based on a specific approach and
are represented by the Social Communication, Emotional Regulation, Transactional Support (SCERTS) program [42],
the ESDM, the Learning Experiences-An Alternative Program for Preschoolers and Parents (LEAP) [43] and the
Treatment and Education of Autistic and related Communication-handicapped CHildren (TEACCH) [44]. The latter
method is a “whole life” approach and focuses on structuring the environment to facilitate skill development and
independence and is currently considered an “established” model for children with ASD [45].

Odom et al. [46] and Wong et al. [47] have classified behavioral evidence-based interventions into two groups:
comprehensive treatment models (CTMs) and focused interventions.

CTMs consist of a set of focused interventions organized around a common conceptual framework and designed to
achieve a broad learning or developmental impact on the core features of autism (see Table 1).

There are approximately 30 models of global rehabilitation interventions [46], but only some are characterized by
scientific evidence. Examples of well-established CTMs include EIBI, ESDM, DIR, PRT, and TEACCH.

Focused interventions are practices designed to address a single skill or goal [48]. They represent the operational bases
of intervention of educational programs and global interventions. In 2015 Wong et al. [47] identified 27 types of focused
interventions (Antecedent-based intervention; cognitive behavioral intervention; differential reinforcement; discrete
trial training; exercise; extinction; functional behavior assessment; functional communication training; modeling;
naturalistic interventions; parent-implemented interventions; peer-mediated instruction and intervention; Picture
Exchange Communication SystemTM; pivotal response training; prompting; reinforcement; response interruption and
redirection; scripting; self-management; social narratives; structured play groups; social skills training; task analysis;
technology-aided instruction and intervention; time delay; video modeling; visual supports).

Considering all the rehabilitative interventions and methods exposed, the authors want to underline the importance of
taking into consideration not only the aspects to improve, but also the potentialities and talents of each person with

autism [49].

Table 1 Characteristics of Comprehensive Models and Focused Interventions

Comprehensive treatment models Focused Interventions
Operations the procedures are described in a manual represented by specific techniques
Intensity a considerable number of hours per week a less significant number of hours per week
Timing occur in one or more years shorter, but depends on achieving the goal
Focus breadth of focus on outcomes (multiple | well-defined focus (communication, behavior,
outcomes such as communication, behavior, | targeted social competence, etc.)
targeted social competence

4., Conclusion

In this paper the authors have tried to summarize and outline, making as clear as possible, the rehabilitation
intervention methods and intervention models present in the literature. Some internal characteristics of the models and
the various differences between the numerous classifications have been exposed. Since the 1980s there have been major
changes in rehabilitation interventions, and new intervention models have been proposed. The greatest scientific
evidence supports interventions based on cognitive-behavioral techniques, but the ideal model still seems to be found.
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