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Chapter

What Therapy for My Child? 
Features, Strengths, and Gaps to 
Fill for the Implementation of Early 
Autism Interventions
Giulia Purpura and Annarita Contaldo

Abstract

Scientific literature suggests the neurobiological value of early intervention for 
children at risk of ASD and of other neurodevelopmental disorders, because it is 
based on the promotion of brain plasticity mechanisms in an ecological, noninvasive, 
and evidence-based way. Moreover, several authors suggest the greatest efficacy 
of early rehabilitation programs, involving both the parents and the children, is 
to improve not only sensory-motor and cognitive outcomes but also child-parent 
interactions and the wellness of the familiar system. In this chapter, the neurobio-
logical fundaments and features for the early intervention and the most recent early 
approaches for children at risk of ASD (behavioral, developmental, naturalistic 
developmental behavioral, and parent-mediated interventions) will be explained.

Keywords: autism spectrum disorder, early intervention, behavioral interventions, 
developmental interventions, naturalistic developmental behavioral interventions, 
parent-mediated interventions

1. Introduction

During the last two decades, new findings and data about neurobiological 
features, clinical characteristics, and impact on quality of life of autism spectrum 
disorder (ASD) were incredibly bloomed and these new pieces of knowledge also 
influenced the idea of taking charge and rehabilitation of children, adolescents, and 
adults with ASD. Moreover, the biopsychosocial ICF-CY perspective contributed to 
a change of view on this topic because it was demonstrated as this perspective can 
efficiently capture functional abilities and disabilities in developing individuals for 
tailored intervention planning [1].

About this, Palisano and colleagues [2] marked the importance of considering 
the health of individuals with childhood-onset neurodevelopmental conditions as an 
emergent set of capacities that develop over a lifetime to enable them to interact suc-
cessfully within their biological, physiological, psychological, and social environments 
and realize their potential and well-being. According to these authors, rehabilitation 
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programs must take into consideration that health development is a nonlinear adaptive 
process. It occurs through person-environment transactions that can be transformative 
in enabling individuals with neurodevelopmental conditions to actively participate in 
their social environment. In this way, every different period of life can contribute in 
different ways to the construction of a developmental trajectory, in line with the needs, 
priorities, concerns, opportunities, and experiences of the individual with a disability 
and his/her family in order to reach desired social roles [2, 3].

Obviously, the first periods of life are particularly important and difficult in this 
process; parents must cope with a series of unforeseen stresses and readapt their life 
on the basis of ASD, from the diagnosis to the choice of the rehabilitation program. 
If on one hand, the great growth of pieces of knowledge allowed a big improvement 
of early and specific approaches for children at risk of ASD, on the other hand, the 
parents are often confused and isolated in the understanding of what is the best type 
of intervention for their child.

As a matter of fact, the presence of high levels of stress in parents of children with 
ASD was widely demonstrated [4, 5], and also for these reasons early interventions 
could have the potential value, as well as exploiting the greater predisposition to 
modify itself of the brain during developmental age, also of ensuring parents have the 
resources they need to manage stress associated with caring for their child.

The developmental process occurring in the human brain during fetal life and 
during early childhood is the result of an intricate continuous interaction between 
genes and environment, activity, and experiences [6]. In particular, in early child-
hood, individuals go through the most complex, dramatic, and important phases of 
maturation, although brain changes and adaptation are part of a long-lasting process 
that continues throughout the whole life [7]. During this stage of neurodevelopment, 
cognitive and social behaviors cannot be understood in isolation, but their develop-
ment is strictly interlinked to sensory-motor systems and motives and opportunities 
of the child in their environment [8]. So, in line with these points, in this chapter, 
the neurobiological fundaments and features for the early intervention and the most 
recent early approaches for children at risk of ASD will be explained.

2. Neurobiology of early intervention in ASD

The term “early intervention” includes all measures aimed at preventing develop-
mental disabilities, ensuring neuroprotection, and providing optimal environmental 
conditions [9].

Their implementation is strongly related to the concept of neural plasticity which 
is a fundamental property of the central nervous system (CNS) and denotes several 
capacities including the ability to adapt to changes in the environment and to store 
information in memory associated with learning [10]. For this reason, experience-
dependent neural plasticity is increased in the developing brain than in the adult 
brain, and it is usually adaptive and beneficial for permitting neurodevelopment 
during fetal life and during the first three postnatal years. Some of its basic mecha-
nisms (for example, neurogenesis, programmed cell death, myelinations, and others), 
although started before birth, continue to be very high in the first-year post-term [6]. 
Moreover, it was widely demonstrated that specific time windows, named critical 
periods, are present and staggered throughout the first years of postnatal life for the 
most important brain functions (for sensory systems, motor development, language, 
and higher cognitive functions), and, in these periods, the corresponding neural 
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circuits display a heightened sensitivity to acquire instructive and adaptive signals 
from the external environment for its maturation [11].

The effect of sensory experience on brain sensitivity is addressed by numer-
ous researchers in understanding how to maximize the extraordinary potential of 
brain plasticity in neurorehabilitation for possible restorations in presence of brain 
dysfunctions. Since this, refinement and maintenance of appropriate neural con-
nections have been made possible in laboratory by paradigms specifically devoted to 
increasing the quality and intensity of environmental stimulation, such as envi-
ronmental enrichment (EE). EE is “a combination of complex inanimate and social 
stimulations”, and its main goal is to improve the animal’s quality of life by provid-
ing them with a combination of multisensory/cognitive stimulation, increased 
physical activity, and enhanced social interactions and by eliciting natural explor-
ative behaviors [12].

The possibility of modifying neural circuitry through environmental experiences 
suggested the idea of taking advantage of the EE in several conditions: the benefits 
of EE on synaptic plasticity, sensory development, and cognitive processes have been 
investigated in developing, adult, and aging animals and at a later stage in animals 
with several neurologic and genetic disorders [13–16]. In many cases, EE enhanced 
brain weight, neurogenesis, dendritic branching, synapse formation, and neuroana-
tomical components, with consequent changes also in behavior and learning [17].

These findings were very important for the field of pediatric neurorehabilitation 
because the EE paradigm is ecological, noninvasive, and well thought-out to enhance 
the neuroplasticity through experience, and for this reason, several research groups 
investigated and demonstrated the profound and positive effect of intensive and 
multisensory stimulation during early stages of life on the human brain [18].

For example, some authors suggested the effect of early multisensory stimulation 
on visual development of infants at risk of developmental disorders [19–21], and 
Pineda and collaborators also underlined the presence of a growing body of evidence 
supporting the use of early sensory interventions in the neonatal intensive care 
units, which can be safe and potentially important for optimizing infant and parent 
outcomes [22].

More recently, this line of research is expanding in order to understand if this 
type of early approach can have effects on social abilities and also, in this case, results 
appear very promising. In animal models, profound and long-term beneficial effects 
of early social environmental stimulation were found, encouraging the use of non-
pharmacological interventions for the treatment of social defects in neurodevelop-
mental diseases [23–25].

Consequently, all these findings inspired the development of new protocols for 
children at risk of ASD, in which sensory-motor and social impairments are the most 
distinguishable symptoms in early stages: for example, recently Whittingham and col-
leagues [26] published the ENACT protocol (ENvironmental enrichment for infants; 
parenting with Acceptance and Commitment Therapy), which is the first randomized 
controlled trial to test a very early intervention for infants at risk of ASD (infants 
with one or more biological siblings or a biological parent diagnosed with ASD). It is 
implemented within the first six months of life and structured by a combination of 
parent-mediated very early intervention with parental mental health support.

In conclusion, it is widely supported by neurobiological and behavioral findings, 
the positive value of early intervention for children at risk of ASD and of other neu-
rodevelopmental disorders. For these reasons, several evidence-based models were 
developed and implemented in the last twenty years.
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3. Contemporary approaches for young children at risk of ASD

Taken as a whole, these data highlight the importance of early intervention in 
the rehabilitation process of children with neurodevelopmental disorders, although 
several questions remain open regarding some characteristics, such as intensity, focus, 
setting, and participants.

From a metanalysis of Fuller and Kaiser [27] emerges that the mean study age (of 
analyzed manuscripts) was associated with treatment effect size on social commu-
nication outcomes and that optimal social communication outcomes were observed 
when the mean age of the participants was 3.8 years, with positive effects diminishing 
somewhat after that age. However, clinical and experimental findings suggest that to 
be maximally effective, early intervention must be intensive, active, and tailored for 
each individual and family-centered [17].

Already Bonnier [9] underlined the greatest efficacy of programs involving both 
the parents and the children, to improve not only cognitive outcomes but also child-
parent interactions. Moreover, an important point to consider is the fact that the 
families are now well informed, in particular thanks to Internet and social networks, 
and they know earlier about the risk of neurodevelopmental disabilities; this, on one 
hand, is an important aspect for a good success of the prevention and early detection 
programs, on the other hand, it could increase anxiety level of the parents, especially 
of children at risk of ASD. As a matter of fact, raising children with ASD can have 
a profound impact on caregivers, who, if guided by professionals, can benefit from 
strengths-based, future-focused supports early in their parenting experience [28].

According to Zwaigenbaum and collaborators, the central role of parents has been 
emphasized in the context of intervention of young children with or at risk of ASD: 
interventions could be designed to incorporate learning opportunities into everyday 
activities, capitalize on “teachable moments,” and facilitate the generalization of skills 
beyond the familiar home setting [29].

Rehabilitation, therefore, must be individualized to not only the infant and his/her 
brain dysfunctions but also to the family circumstances, and it should provide support 
to parents, on account of their fundamental role in child’s development. To this end, 
Novak and Morgan [30] recently suggested the “key drivers of plasticity and learning” 
in context of early intervention for children at risk of neurodevelopmental disabilities 
(see Figure 1): (1) training-based interventions harnessing experience-dependent 
plasticity, which means using interventions that specifically train an infant to perform 
a skill; (2) environmental enrichment that includes toys and exercise equipment to 
promote voluntary, self-initiated actions and learning and motivating but a repetitive 
challenge in an ecological context; (3) parent-child interactions, for promoting parent-
child bonding, responsive parenting and the wellness of the familiar system.

Based on these requirements, the main approaches currently used in the context of 
early intervention for children at risk for ASD are described below.

3.1 Behavioral interventions

Behavioral interventions were among the first developed and clinically tested 
approaches for improving outcomes for ASD children and are based on operant learn-
ing [31]. They are characterized by discrete stimulus presentation, prompted exhibition 
of the desired response, and provision of positive feedback [6]. Although this type of 



5

What Therapy for My Child? Features, Strengths, and Gaps to Fill for the Implementation…
DOI: http://dx.doi.org/10.5772/intechopen.109402

intervention is profoundly changed in comparison with the first models of the years ’60 
and ’70, also now behavioral approaches maintain some fundamental characteristics, 
in particular, the high intensity of the hours of therapy and the use of reinforcement 
to increase skills and reduce “autistic behaviors”. The most commonly used behavioral 
program that provides direct intensive service to young children with ASD and their 
families is the “Early Intensive Behavioral Intervention” (EIBI), implemented under the 
supervision of personnel trained in applied behavior analysis (ABA) procedures [32]. 
EIBI uses a specific teaching procedure with a 1:1 adult-to-child ratio and the imple-
mentation in either home or school settings for a range of 20 to 40 hours per week, with 
children from one to four years old. In this model, the analysis of functional behavior 
is used to develop individualized intervention targets where complex behaviors are 
broken down into specific steps and reinforced to gradually approximate the desired 
behavior and ultimately enhance learning [33, 34].

In 2018, a Cochrane Systematic Review focused on the evidence of the effective-
ness of EIBI in increasing functional behaviors and skills, decreasing autism severity, 
and improving intelligence and communication skills for young children with ASD 
[35]. The evidence supports the use of EIBI for some children with ASD, especially 
with discrete effects on the adaptive behavior, cognitive functions, and language. No 
evidence was found about the improvement of autism severity or problem behaviors. 
However, the authors suggested interpreting the results with caution since the quality 
of the evidence of these studies is low and the methodological rigor remains a weak 
point, above all for the small sample size in the studies analyzed and for the use of 
non-randomized research designs [35]. So further research is necessary to estimate 
the effect of this rehabilitative approach.

Figure 1. 
Graphic representation of main elements for the implementation of early intervention, according to Novack and 
Morgan [30].
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3.2 Developmental interventions

Developmental interventions are based on the idea that emotional development 
plays a key role in areas such as language, cognition, visuo-spatial processing, and motor 
development. For this reason, these interventions focus on improving the synchrony, 
reciprocity, and duration of parent-child or child-child interactions as a pathway for 
ameliorating deficits in social communication and generating cascading improvements 
in developmentally related skills. These approaches are primarily delivered in the 
context of everyday routines such as play, and intervention goals are chosen based on 
the typical sequences of social communication and language development [31].

In this context, certainly “Developmental, Individual-differences, Relationship 
based (DIR) Floortime Model” is the most known. DIR was developed by Greenspan 
and Wieder for children between two and 12 years [36]. It aims in the first instance 
on affection and, according to this model, the parental engagement is an essential 
element for child improvement [37]. During the implementation of model, the use 
of “floor-based play” technique with the child addresses the main purpose of the 
intervention; floortime sessions are guided by the child, focusing on pretend play and 
conversation, and the intervention is tailored to the child’s specific needs in addition 
to an individualized and strength-based program for the child [38].

Although some high-quality studies suggest that developmental-based interven-
tions can improve some core challenges associated with ASD, particularly difficulties 
in social communication [31], both DIR model and the other developmental models 
were not specifically implemented for young children, and this point could be consid-
ered a limitation. For this reason, Solomon and collaborators implemented the “Play 
and Language for Autistic Youngsters (PLAY) Project Home Consultation program”, 
based on DIR model by Greenspan and Wieder, but specific for young children ages 
three to five years old with ASD [39]. These authors, by a randomized controlled trial 
(RCT), demonstrated positive effects of this model on parent’s abilities to sensitively 
respond and effectively engage their child, on shared attention and initiation of ASD 
children during play, and on improvement of autism symptomatology.

3.3 Naturalistic developmental behavioral interventions

Recently, the increasing of naturalistic developmental behavioral interven-
tions (NDBIs), rooted in both applied behavioral and developmental sciences, has 
become imponent. NDBIs use natural environments, behavioral strategies, and 
personal interests to motivate the child and teach developmentally appropriate skills. 
Moreover, these models utilize several techniques for exploiting all possible opportu-
nities for learning for the child and employ individualized treatment goals; they focus 
on child-initiated teaching episodes, capitalize on natural reinforcement and child 
motivation, and can include adult imitation of the child [40]. In NDBIs, reciprocal 
imitation is considered a useful strategy to promote social engagement in children 
with ASD, particularly in children with low developmental levels [41].

Examples of early intervention based on this approach are “Pivotal Response 
Treatment” (PRT) for children between two and seven years [42–44], “Early 
Start Denver Model” (ESDM) from 12 months to 48 months of life [45, 46], “Joint 
Attention Symbolic Play, Engagement Regulation” (JASPER) for children between 
one and eight years [47, 48], and “Reciprocal Imitation Training” (RIT) recently 
implemented also for toddlers from birth to three years [49].



7

What Therapy for My Child? Features, Strengths, and Gaps to Fill for the Implementation…
DOI: http://dx.doi.org/10.5772/intechopen.109402

Some NDBIs are focused interventions designed to address a specific and cru-
cial behavioral area, others are comprehensive interventions that target the entire 
range of developmental domains, including cognition, social abilities, language, 
play, and motor systems, considering both abilities in emergency and vulnerabili-
ties of children. Skills are usually not taught discretely or in isolation, but rather in 
the course of the child’s typical daily interactions, experiences, and routines, with 
multiple materials and by multiple people [50]. Through these early intervention 
models, it is occurring as a shift of the main goal away from the reduction of core 
autistic traits and toward the improvement of well-being and optimization of 
individual potential [40].

Sandbanck and collaborators in a recent review [31] highlighted the presence of 
several RCTs in support of NDBIs. These studies suggest that NDBIs may be not only 
particularly useful for supporting development of social communication, language, 
and play but also for reduction of caregiver stress and for improvement of parental 
abilities.

3.4 Parent-mediated interventions

Parental involvement is good early treatment practice for ASD because it is 
one of the factors associated with a better outcome for children, but this type of 
approach may also support family outcomes, including parent-child interactions 
and caregiver empowerment [51]. In parent-mediated interventions, parents are 
taught a combination of techniques to promote the child’s social engagement, lan-
guage, imitation, and play skills. Parents are also trained to become more responsive 
to the children’s communication style and needs, with an effect also in emotional 
regulation [52].

Many of the early interventions explained above, both NDBI types, such as ESDM 
and JASPER, and development-based, such as DIR and PLAY models, despite being 
implemented through direct contact with the child, involve the parent in the session. 
As a matter of fact, several studies about this type of interventions showed many 
effects both in children and parent outcomes [39, 53–56].

Moreover, in 2013, a Cochrane systematic review found some evidence for 
effectiveness of parent-mediated interventions for young children with ASD, most 
particularly in proximal indicators within parent-child interaction but also in 
more distal indicators of child language comprehension and reduction of autism 
severity [51].

In this context, there are also models involving exclusively the work with the 
parents and in which the aim of the intervention is first to increase parental sensitiv-
ity and responsiveness to child communication, to reduce mistimed responses, and to 
promote new strategies in them, with a secondary increment of the child’s communi-
cation. These parent-mediated interventions utilize techniques such as modeling and 
video-feedback; some examples are the “PArent-mediated Communication-focused 
Treatment in children with autism” (PACT), for parents of ASD children from two 
to eight years [57], and a model implemented in “British Autism Study of Infant 
Siblings, based on Video Interaction for Promoting Positive Parenting program” 
(iBASIS-VIPP), for parents of children with an age range of 7–12 months of life [58]. 
Studies about these two types of models found a clear benefit for parent-child dyadic 
social communication, an improvement of attention of the infant to parent, and of 
adaptive behavior.
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4. Future directions

The new pieces of knowledge about brain functions and dysfunctions have 
profoundly changed the methods of detection, diagnosis, and intervention of neuro-
developmental disorders, such as the ASD. Moreover, the available evidence suggests 
that skills improve when they are practiced intensively in a playful daily caregiving 
setting, in which families must have an active role in the promotion of the health of 
their child [6].

It is also true that research in this field is complex and continually ongoing, also 
because manifestations of ASD, outcome measures, and contexts may be extremely 
heterogeneous. Although data about early intervention are promising, especially 
for daily living and sensory-motor skills of these children, the results must be 
considered with caution, for this great variability of measures, subjects, and types of 
intervention [59]. Certainly, it is widely recognized that greater implementation of 
RCTs in this field of rehabilitation is needed to provide better indications to profes-
sionals and parents.

However, as suggested by Vivanti [60], the concept of “evidence-based” is multi-
faceted, especially in the field of ASD, and “being able and willing to keep up with the 
evidence requires an appreciation that the evidence base in the field reflects a provisional 
state of affairs, rather than an unmodifiable truth”.

Maybe, parents and professionals should understand that it does not exist a perfect 
and effective intervention for all children, but the choice can depend on a lot of vari-
ables, such as the symptoms’ severity, the age of child, the presence of co-occurring 
disorders, the environmental factors, the learning opportunity and the environmental 
adversities, and others. However, a relevant intervention target should be to avoid 
the “normalization of the autistic behavior”, and rather take into consideration the 
well-being of individuals and their families, respecting their neurodiversity, but at 
the same time, trying to optimize the individual potential and the reach of the desired 
role within the society [40].
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