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ABSTRACT
Developmental approaches characterized interventions based on the
typical sequences of the child’s development, paying particular attention
to the linguistic, motor and socio-emotional aspects, within a relational
perspective. The purpose of this paper was to identify developmental
interventions for children with Autism Spectrum Disorders (ASD) aged
between 0 and 12 years old. A literature review was carried out searching
on MEDLINE, PsycINFO, and PsycARTICLES and manually on key
journals and reference lists of key articles. All the electronic databases have
been consulted by setting a range of year of publication between 2009 and
2019, and only articles in English have been considered. Two reviewers
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assessed studies against predetermined inclusion criteria and 72 unique
studies met our inclusion criteria. The interventions selected were
described and the main outcomes discussed. This review highlights the
need for improved research on intervention programs and the important
service needs for families and children with Autism Spectrum Disorders.

Keywords: developmental interventions, autism spectrum disorder,
children, psychotherapy

INTRODUCTION
According to the Diagnostic and Statistical Manual of Mental Disorders
(DSM-5) of the American Psychiatric Association [1] Autism Spectrum
Disorders (ASD) are diagnosed in presence of persistent communication and
social interaction deficits and restricted or repetitive interests or activities,
emerging from the early stages of child development.
In recent years there has been an increase in the prevalence of Autism
Spectrum Disorders. A 2012 systematic review [2] presenting
epidemiological investigations since 2000 on ASD and Pervasive
Developmental Disorders (PDD) worldwide, showed that the median of
prevalence estimates was 12/10,000 children (range 2.8–94) and 62/10,000
children (range 1-189) respectively. A more recent review [3] showed a
prevalence range of 21.7 cases (children and adolescents) every 10,000 in
24 countries. The studies found by these authors were then divided into those
that were published from 1966 to 2000 (29 studies) and those that had been
published from 2001 to 2013 (43 studies) and a prevalence of 11.9 cases
every 10,000 and 28.4 cases per 10,000 respectively emerged, showing a
significant increase in prevalence over the years. The authors also presented
data supporting the hypothesis that DSM-5 diagnostic criteria for ASD
applied to studies with samples diagnosed with DSM-IV [4] or DSM-IV-TR
[5], did not facilitate the identification of individuals with ASD. The data
presented in this study suggest what is also indicated by other authors [6],
namely that the estimates prevalence for ASD may depend on several factors

Developmental Interventions for Children …

59

like the age range of the target population, the diagnostic manual, or the
social system in which the investigation is conducted.
In a recent study [7], the prevalence of this disorder in 4 States (United
States) among 4-year-olds individuals ranged from 13.4 per 1,000 children
in 2012 to 17.0 per 1,000 children in 2014, while the prevalence of this
disorder in 11 States among 8-year-olds individuals ranged from 13.1 to 29.3
per 1,000 children in 2014, with an m/f ratio of 4 to 1 [8]. This study also
showed a comparison between the prevalence detected using the DSM-IVTR and the DSM-5 for the diagnosis of ASD, and highlighted an overlapping
of approximately 86% of cases, with a decrease in diagnosed cases using
DSM-5.
European prevalence data from the 2018 network “Autism Spectrum
Disorders in the European Union” (ASDEU) out of a total of 631,619
children recruited, found a prevalence of 12.2 children per 1,000 (1 in 89)
aged 7 and 9 years, ranging from 4.4 to 19.7 children per 1,000 [9].
For a more comprehensive view of the Italian context, we report below
some of the most recent prevalence studies. According to ISTAT data
published in 2018 on the position of students with disabilities in primary and
secondary schools, for the school year 2016-2017, 25.6% of pupils with
disabilities in primary school and 21.7% of pupils with disabilities in lower
secondary school have been diagnosed with a developmental disorders
(Autism Spectrum Disorders) with a prevalence of 0.84% of the total [10].
A recent study that aimed to assess the prevalence of ASD in 10,138 children
aged 7 to 9 in the province of Pisa (Italy) estimated a 0.79% prevalence [11].
Finally, data from two Italian regions (Piemonte and Emilia Romagna)
indicate a prevalence of PDD in the 6-10 age group of 4.2/1000 children in
2010 and 2.8/1000 children in 2011 [6]. The serious data of ASD prevalence
and the high complexity of this disorder demand for deepening the study of
interventions aimed at children with ASD.
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DEVELOPMENTAL THERAPIES FOR CHILDREN
WITH AUTISM SPECTRUM DISORDER
Despite the high importance of early and appropriate interventions
addressing children’s and families’ needs to promote positive outcomes,
considerable variation regarding both access to interventions and the type of
intervention received emerges across countries [12].
A study involving 1,680 parents of children with ASD from 18 European
countries (Belgium, Czech Republic, Denmark, Finland, France, Germany,
Hungary, Iceland, Ireland, Italy, The Netherlands, Norway, Poland,
Portugal, Romania, Spain, the former Yugoslav Republic of Macedonia and
the United Kingdom), aimed at collecting data about the interventions
provided to children aged 7 and under. Data showed that 91% used at least
one type of intervention among behavioral intervention, developmental
and/or relationship-based intervention, speech and language therapy,
occupational therapy, other educational and psychological interventions or
parent training [12]. The speech and language therapies were the most
widely used, while the behavioral, developmental and/or relationship-based
interventions accounted for 45% among those applied, representing the
second most widely used type of intervention in all the countries involved.
Furthermore, the developmental and relationship-based therapies were most
commonly used in southern and eastern Europe.
In this field, we can identify several developmental interventions, but
among them we can find some core characteristics that seem useful to clarify
[13]. The first key feature concerns the strong link with the scientific theories
and knowledge of the developmental approach, which also include
Attachment Theory and Infant Research [14, 15, 16, 17, 18, 19].
Developmental theories guide both assessment and intervention planning.
These interventions consider the importance of critical period (or
developmental windows) in common to all children for the promotion and
the acquisition of essential skills. Simultaneously they consider the
importance to set specific goals for each individual, bearing in mind both
risk and protective factors [20]. Great importance is also given to the child’s
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relationship with significant adults and reciprocal social interactions [21]. In
this perspective, the child is seen as an active subject who participates,
interacts and co-constructs the therapy [22]. Finally, developmental
approaches typically use play sessions to encourage spontaneity, initiative,
motivations and provides them opportunities to engage in interpersonal
relationships [23, 24, 25]. In sum, developmental approaches characterized
interventions based on the typical sequences of the child’s development,
paying particular attention to the linguistic, motor and socio-emotional
aspects, within a relational perspective.
Before proceeding with our review, it is necessary to give a short mention
of early intervention for toddler-aged children (from birth to 36 months) with
or at risk of ASD. The identification of ASD in toddler-aged children has
begun especially important in the past decade, to identify positive prognostic
indicators and to plan adequate psycho-educational interventions to support
the child’s development [26]. A 2011 review [27] identified 14 different
developmental domains among 27 papers selected: joint attention,
motivation, acceptable behavior or compliance, communication, play,
imitation, turn-taking, social interaction, eye contact or looking at faces,
cognition, adaptive/self-help, motor, sensory and affect/social-emotional.
The majority of the interventions focused on joint attention or
communication areas. Among these early interventions, the majority were
conducted out of the natural child environment and by professionals as the
principal agents of intervention, rather than parents. Furthermore, this paper
stated that less than half interventions reviewed promote internal child
motivation or child initiative in learning and that all the interventions
reported using functional systematic intervention methods “not always
easily determined from descriptions provided” (p. 17) [27]. About
developmentally targeted interventions, the authors concluded that they
varied in their accounting of the role of developmental foundations in their
work, especially for the social communication area, and that additional study
is needed for distinguishing developmental outcomes of interventions
targeting joint attention and those aimed at more developmentally remote
abilities.
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METHODS OF THE LITERATURE REVIEW
The survey methodology for the current literature review was based on
the use of Medline, PsycArticles, PsycInfo, ProQuest and Psychology
electronic database, using the following combination of keywords: “autism”
or “ASD” or “Autism Spectrum Disorder” and “developmental
intervention” or “developmental treatment” or “developmental therapy”. All
electronic databases were consulted in a publication range between 2009 and
2019, considering studies carried out on the population of children aged
from 0 to 12 years. Only full-text articles in English were considered, and
all papers other than journal articles or book chapters, including book
reviews, commentaries, and dissertations, were excluded. Additional
scientific articles were found by manually examining key scientific journals
in this area and references of key articles. Finally, 72 scientific articles
dealing with the topic of interest of this review have been selected.

THE DEVELOPMENTAL INDIVIDUAL-DIFFERENCES,
RELATIONSHIP-BASED MODEL
The Developmental Individual-Differences, Relationship-Based Model
(DIR®) was developed by Stanley Greenspan and Serena Weider [28] for
understanding and promoting the positive development of children, focusing
on a variety of children capacities. Greenspan has listed six steps or stages
of typical development and the corresponding pathologies that might occur
if a stage did not progress appropriately: the first stage is called
“homeostasis” and it relates to the child internal regulation and a wellbalanced interest in the world; the second stage is “attachment” and it is
characterized by an emotional investment in animated world, especially
caregivers; the third stage is about the “somatopsychological
differentiation”, typified by the child acquisition to be flexible, multisystem,
affective within reciprocal interactions with primary caregivers; the fourth
step concerns the child “behavioral organization, initiative, and
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internalization” in which the child creates more stable and organized mental
representations that organize his/her behavior; the fifth stage, that is the
“representational capacity, differentiation, and consolidation”, is
characterized by the consolidation of the child internal representations, the
ability to evoke internal object and to organize multisensory experiences,
resulting also in a stabilization of mood; the sixth stage occours from middle
childhood through adolescence, and it is characterized by a gradual
consolidation of derivative and multiple reppresentational systems, greater
flexibility and ability to organize, integrate and differentiate a great amount
of affective and ideational content. The failure in the development of
adaptive capacities, usually matched by maladaptive caregiver behaviors,
may conclude with regulatory disorders; autistic patterns; narrow, rigid or
stereotyped responses to others, and random or chaotic behavior and affect;
disorganized withdrawn, compliant, or aggressive behavior, stereotyped and
polarized behavior and emotion; poor sense of self and others, concreteness
of behavior and affect; impulse regulation, mood stabilization and
compromised reality testing, depending on the developmental stage
impaired. The typical outcomes described for each step represent core
therapeutic goals in the treatment of children who have not acquired the
abilities of a particular step.
DIRFloortime® (Floortime) is the application of the DIR model in a
comprehensive intervention, commonly utilized with children with ASD or
other developmental or socio-emotional challenges. It aims at working with
the child on the abilities missed in his/her developmental process, through
one-to-one interactions between a therapist and a trained parent. In order to
accomplish this, the therapy is designed to stimulate child interest through
play in a natural environment.
Pajareya and Nopmaneejumruslers [29] presented positive data
confirming the results obtained by a previous pilot study [30] using the
(DIR)/Floortime™ intervention for preschool children with ASD. Mercer
[31] wrote an interesting review on theory and research of DIR/Floortime™
as a treatment for children with ASD, listing several adjuvant treatments to
DIR/Floortime that seems to be less plausible. They include speech therapy
[32], sensory integration theory (SIT) [33] and developmental optometry
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[34]. Against this background, Au and Coulter [35] suggested combining
traditional Vision Therapy (VT) techniques with the DIRFloortime model
for providing a more comprehensive intervention for children with ASD.
This paper also suggested that DIR/Floortime™ is congruent with the
developmental theory about ASD, but it does not have the status of an
evidence-based treatment yet, letting us deduce that additional randomized
control trials are needed.

THE JOINT ATTENTION, SYMBOLIC PLAY,
ENGAGEMENT AND REGULATION
The Joint Attention, Symbolic Play, Engagement & Regulation
(JASPER) [36] approach was developed by Connie Kasari with the goal of
interacting with children with autism through naturalistic strategies to target
the foundations of social-communication in terms of joint attention,
imitation, and play. JASPER model is based on the assumption that joint
attention and play skills represent a key component of the child’s future
ability of understanding other’s mental representations, and as a
consequence, they may positively influence children’s social, cognitive, and
language abilities [37]. On the basis of this model, a combined
developmental and behavioral intervention was implemented, to improve
joint attention and symbolic play skills in children with ASD, that are
supposed to be characterized by significant deficits in social communication
skills. This evidence-based social communication approach consists of
approximately 3–6 months of service (minimum 24 sessions) conducted by
clinicians, special education teachers or caregivers, typically delivered oneto-one, as well as in group/classroom sessions.
When 16 children were randomly assigned to 6-week JASPER
intervention implemented by public school teachers or a control group, data
showed more JASPER strategies used by teachers and more joint attention
and more time in supported engagement in children of the JASPER group
than the control group [36]. In a pilot study [38] the effects of JASPER were
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tested on a sample of 15 minimally verbal children with autism aged
between 3 and 5 years old. Children were randomly assigned to the control
group or JASPER intervention (implemented by graduate students in
educational psychology). Data showed greater play diversity, more gestures
and less time spent unengaged for children in JASPER treatment compared
with the control group.
The JASPER intervention conducted by a caregiver was evaluated
comparing children’s improvements after a group of 24 sessions with 1year
follow-up to control group of children in the waitlist and showing significant
differences in targeted areas of joint engagement [39]. The intervention
conducted by the caregiver was also evaluated in a study [40] comparing
two small group training for caregivers with or without the child being
present. Data showed that both intervention groups improved child outcome,
but the caregiver group with the child being present was more effective when
compared to the group without the child.
One study [41] compared a 10 weeks caregiver-child JASPER with a
parent-only psychoeducational intervention, showing a significant effect of
JASPER in dyadic joint engagement, and a significant effect of the parentonly psychoeducational intervention in reducing parenting stress associated
with child characteristics.
Regarding teacher implementation, a 2016 study [42] highlighted that
teachers and teaching assistants can deliver JASPER with high fidelity in
their preschool classroom day, after a brief but sustained coaching support
throughout the 2 months of intervention. Furthermore, significant effects in
joint attention gestures, child-initiated joint engagement, joint attention
language, and length of language emerged for children who have received 2
months of daily classroom JASPER, when compared to children in the
waitlist. Shire and colleagues [43] also compared data on JASPER
intervention or treatment on children with ASD living in low resource
neighborhoods. Children were randomized to Joint Attention, Symbolic
Play, Engagement, and Regulation or waitlist and results showed that
teaching assistants implementation of JASPER intervention had an adequate
fidelity and that children treated with JASPER had significant gains in joint
engagement, joint attention, and play skills when compared to children in
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the waitlist. A more recent study [44] explored the fidelity of teacher
assistants delivering JASPER, showing maintained quality implementation
of many of the intervention strategies investigated. Data also showed that
teaching assistants helped the children to get into longer periods of joint
engagement and to maintain that level of engagement, during the second
year of working.
One paper [45] expanded the results that emerged from the study by
Almirall and colleagues [46], comparing the longitudinal improvement of
minimally verbal children with a diagnosis of autism, aged between 5 and 8
years old. Two treatment (only JASPER and Enhanced Milieu Teaching
intervention versus JASPER, Enhanced Milieu Teaching intervention and
the use of a speech-generating device) outcomes were compared showing
similar play level improvements over a 6-month intervention, but few
differences between the two treatments.
According to this study’s presentation, we can conclude that the data
available on the efficacy of the JASPER approach in improving children’s
joint attention, and symbolic play skills were generally successfully
achieved by different operators, but these results need to be replicated with
larger sample size.

THE EARLY START DENVER MODEL INTERVENTION
The Early Start Denver Model is a comprehensive developmental
behavioral intervention for improving outcomes of infants to preschool-aged
children with ASD. This intervention integrates Applied Behavior Analysis
(ABA) with relationship-based and developmental theories, and it is
provided in the children’snatural environment and delivered by trained
therapists and parents.
Reports from the first studies using the ESDM delivered by therapists
showed children decreasing of symptoms severity and improvements in
children’s development, especially in the language domain [47, 48, 49].
Children’s improvements after this intervention were also associated with
normalized patterns of brain activity when this intervention was compared
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with a community intervention [50]. A longitudinal study on 39 6-year-old
children with ASD showed also that the gains were maintained and an
improvement in core autism symptoms and adaptive behavior when
compared with the group of intervention, as usual, two years after the
intervention ended [51]. Rogers and colleagues [52] replicated and extended
the 2010 study by Dawson and colleagues [47], in which the outcomes of
forty-eight children diagnosed with ASD between 18 and 30 months of age
were compared when assigned to an ESDM intervention or an intervention
as usual, demonstrating the efficacy of this developmental behavioral
intervention for toddlers with ASD.
A 2016 review [53] indicated positive child, parent, and therapist
outcomes reported in the identified studies, but it also showed a weakness in
terms of effectiveness. Recently one study [54] on a parent-implemented
Early Start Denver Model (P-ESDM) was implemented with one hundred
eighteen children aged between 14 to 24 months and parents to determine its
efficacy for children outcomes. A short-term intervention for toddlers with
ASD lasting twelve weeks was compared with an enhanced ESDM version,
including also motivational interviewing, multimodal learning tools, and a
weekly home visit. Parents in the enhanced ESDM group showed increased
sensitivity and skills in supporting children’s development as compared to
the parents of the control group, while children showed similar gains for
both groups over time.
Further implementation of ESDM is based on the delivery of this
intervention in group-based settings. In this context, a recent review [55]
described it as a feasible and sustainable early intervention for young autistic
children, that is showing initial promising data. This data was confirmed by
a 2019 study involving 44 preschoolers children with ASD receiving the
Group-Early Start Denver Model in classroom setting [56], in which
children showed improvements and mothers experienced a reduction in
stress. Nevertheless, this review stressed the importance of deepening the
community viability of this model, the permanence of activities and
resources after the training, and the long-term outcomes.
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MILIEU TEACHING
The Milieu Teaching (MT) [57] is an intervention for children focused
on teaching new communication skills and behaviors within children’s
natural settings (i.e., home or school). It was performed with children with
ASD and is about modeling children’s correct responses and correcting them
as necessary. It includes a social interactionist perspective, with an emphasis
on parents as interventionists [58]. There are several versions of the Milieu
Teaching approach including Milieu Language Teaching (MT) [59], Milieu
Communication Teaching (MCT) [60] and Prelinguistic Milieu Teaching
(PMT) [61], taking into account additional environmental variables to that
of the traditional Milieu Teaching.
Christensen-Sandfort and Whinnery [62] examined the effectiveness of
the Milieu Teaching classroom intervention for young children during a
period of 5 months. Participants attended a preschool classroom for children
with varying exceptionalities, and the intervention was provided by a trained
teacher. This paper demonstrated the positive impact of the Milieu strategies
in increasing spontaneous speech in children with ASD and the usefulness
of this intervention for teachers of young children with ASD during
classroom activities.
The Prelinguistic Milieu Teaching (PMT) [61] targets prelinguistic
social communication outcomes (i.e., eye gaze, gestures, vocalizations) used
to request and share attention and it is embedded in play routines within a
child’s natural environment. Six non-verbal children aged between 5 and 8
years old, with a diagnosis of autism were taught to initiate communication
using vocalizations, gestures, and eye gaze within play routines. Data
revealed an improvement in children’s number of communicative
interactions during play routines and initiated intentional communication
[58]. One recent paper [63] has deepened the efficacy and the feasibility of
PMT with three preschoolers with or at risk for ASD in the context of their
classrooms, showing an increase in their engagement in communicative acts.
Another implementation of this intervention is the Responsivity
Education/Prelinguistic Milieu Teaching (RE/PMT) therapy consisting of
both Prelinguistic Milieu Teaching delivered to the children and responsivity
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education delivered to the parents. The Responsivity Education deals with
teaching parents to be highly responsive to their children’s intentional and
unintentional communication and focus of attention, waiting for their child
to initiate vocal/motor behaviors and providing proper behaviors as a
consequence of their child communication [64]. Yoder and Lieberman [65]
compared thirty-six children outcomes comparing RE/PMT or Picture
Exchange Communication System (PECS) sessions per week for 6 months
and revealed that children receiving RE/PMT intervention were lower in the
picture exchanges compared to children receiving in a generalized context.
Mcduffie and colleagues [66] compared thirty-two children with ASD aged
18–60 months outcomes when randomly assigned to the (PECS) or RE/PMT
treatments. This paper showed that object interest in young children with
ASD in the RE/PMT intervention showed a gain in object interest as
compared to children in the PECS intervention.
The Enhanced Milieu Teaching (EMT) [59] is an evidence-based and
manualized language intervention based on “a naturalistic model of early
language intervention in which child interest and initiations are used as
opportunities to model and prompt language use in everyday contexts” (p.
296) [67]. It is delivered by a parent and therapist or only by a therapist, who
uses developmentally responsive strategies and behavioral teaching
strategies to improve children’s language. The study by Kaiser and Roberts
[67] showed more gains in preschool children receiving EMT implemented
by parents and therapist when compared with the control group of therapistonly EMT. When Jasper plus EMT intervention with or without the
augmentation of a speech-generating device (SGD) was provided to sixtyone children with autism, aged 5 to 8 years, received a JASP+EMT
intervention, data showed that a JASP+EMT intervention incorporating an
SGD had a significant and rapid gain in children language [68]. A recent
study [69] deepened the effects of the EMT implemented by the therapist on
three children with ASD in South Africa and highlighted an increase in the
number of words and the number of spontaneous utterances expressed by
the children.
In sum, as revealed in a 2009 review on early research conducted in the
area of Milieu Therapy, this intervention revealed an increase in children
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targeted communication skills [69], while a more recent review [71]
suggested a lack of consistency and the need of better define the quality and
the quantity of these interventions. Studies investigating Milieu
interventions are also limited in terms of participants’ age, diagnosis,
language severity, and intellectual functioning, and these aspects should be
further explored.

TREATMENT AND EDUCATION OF AUTISTIC
AND RELATED COMMUNICATION
HANDICAPPED CHILDREN
The Treatment and Education of Autistic and Related Communication
Handicapped Children (TEACCH) [72] is a comprehensive treatment
method using children preferred activities that are supposed to be more easy
to understand, practice, and generalize. The primary aim of this intervention
is to improve many different areas of an individual’s development, focusing
on children’s strengths, interests, and needs [73]. This treatment relies on
traditional behavioral, neo-behavioral and developmental techniques,
usually as part of classroom-based programs of structured teaching. Within
this model, the Structured Teaching is a set of teaching principles and
intervention strategies helping practictioners’ understanding of children
needs and learning styles [74]. Children are supported in processing
information visually and in choosing, engaging in, and making sense of daily
activities. Parents are trained as co-therapists, so home-based programs are
also possible. TEACCH programs are not based on children typical
development and do not include a standardized curriculum for each child,
but they pay attention to the following key elements: “organization of the
physical environment, visual information, task organization, and work
systems” (pag. 429) [75]. The development of this treatment relies on Eric
Schopler theories hypothesizing a better chance for children with autism to
learn through visual perceptions than through auditory perceptions, and to
have better outcomes when the interventions take place in structured
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sessions than in unstructured sessions [76]. A 2013 meta-analysis [77] of
intervention studies1 about TEACCH program for children and adults with
autism provided limited support for the clinical effects of the TEACCH
program (see Table 1). But nevertheless, Virues-Ortega and colleagues [75]
underline that the 2013 review shows also evidence for good practice in
TEACCH program like the standardized assessments, the presence of semiindependent international teams, and training carried directly by the first
TEACCH center. Besides, reviewed studies in 2013 showed better gains in
adaptive, verbal, cognitive, perceptual and motor areas among older
participants (6–17 years of age) then younger children (0–5 years of age).
Some authors [78] compared ABA and TEACCH treatment models
applied at students with ASD, also studying their comprehensiveness and
fidelity, concluding that there is no reliable data for favoring one approach
over the other; that parents, teachers, and administrators did not prefer one
intervention over the other; but they rated as significantly valid some
components specific to autism treatment of both approaches. The outcome
of TEACCH treatment was also compared to that of children on the waiting
list. A pilot randomized controlled trial [79] recruited eleven children with
High Functioning Autism, aged between 5 and 6 years old and their mothers,
showing better improvements if the individuals were assigned to the
TEACCH program than to the control group. When the TEACCH was
compared to the LEAP (Learning Experiences - An Alternative Program for
Preschoolers and Parents) intervention. A study from our review shows that
teachers in special education programs showed a similar level of
commitment to both programs in teachers [80] and children [81], although
for TEACCH more beneficial to children with greater cognitive impairments
emerged.

1

The papers published since 2009 and cited in this meta-analysis [77] were considered in our
review but not extensively descripted.
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Table 1. List of papers included in the Virues-Ortega, Julio and Pastor
(2013) meta-analysis
Papers
Aoyama, S. (1995). “The efficacy of structuring the work system:
Individualization of the work format and the use of a 3-level paper rack
in a special education class.” [82]
Ozonoff, S., & Cathcart, K. (1998). “Effectiveness of a home program
intervention for young children with autism.” [83]
Persson, B. (2000). “Brief report: A longitudinal study of quality of life
and independence among adult men with autism.” [84]
Panerai, S., Ferrante, L., & Zingale, M. (2002). “Benefits of the
Treatment and Education of Autistic and Communication Handicapped
Children (TEACCH) programme as compared with a non-specific
approach.” [85]
Van Bourgondien, M. E., Reichle, N. C., & Schopler, E. (2003).
“Effects of a model treatment approach on adults with autism.” [86]
Siaperas, P., & Beadle-Brown, J. (2006). “A case study of the use of a
structured teaching approach in adults with autism in a residential home
in Greece.” [87]
Siaperas, P., Higgins, S., & Proios, P. (2007). “Challenging behaviors
on people with autism: A case study on the effect of a residential
training programme based on structured teaching and TEACCH
method.” [88]
Tsang, S., Shek, D., Lam, L., Tang, F., & Cheung, P. (2007). “Brief
report: Application of the TEACCH program on Chinese pre-school
children with autism — Does culture make a difference?” [89]
Probst, P., & Leppert, T. (2008). “Brief report: Outcomes of a teacher
training program for autism spectrum disorders.” [90]
Panerai, S., Zingale, M., Trubia, G., Finocchiaro, M., Zuccarello, R.,
Ferrei, R., et al. (2009). “Special education versus inclusive education:
The TEACCH program.” [91]
McConkey, R., Truesdale-Kennedy, M., Crawford, H., McGreevy, E.,
Reavey, M., & Cassidy, A. (2010). “Preschoolers with autism spectrum
disorders: Evaluating the impact of a home-based intervention to
promote their communication.” [92]

Participants
age (years)
School age

4,4
32,3
9,1

23,7
21,3

21,3

4,6 years

10,0 years
8,7 years
9,7 years
2,8
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Braiden, H. J., McDaniel, B., McCrudden, E., Hanes, M., & Crozier, B.
(2012). “A practice-based evaluation of Barnardo’s forward steps early
intervention programme for children diagnosed with autism.” [93]
Welterlin, A., Turner-Brown, L. M., Harris, S., Mesibov, G., &
Delmolino, L. (2012). “The home TEACCHing program for toddlers
with autism.” [94]

73
Participants
age (years)
3,2

2,5

Note. The black line distinguishes the papers published before and after 2009.
R-TEACCH= residential TEACCH; NS-TEACCH= natural setting TEACCH.

An implementation of the TEACCH is the Family Implemented
TEACCH for Toddlers (FITT), designed for improving the services intended
to occur in children’s natural settings like homes (usually called Part C).
This parent-mediated approach aims at enhancing parental skills for better
targeting the needs, understanding and engaging with toddlers with ASD. In
a 2016 study [95] forty-nine participants were recruited and randomly
assigned to FITT or services as usual. For FITT intervention approach
positive effects on parents’ stress and their mental well-being, no specific
treatment effect on children’s developmental skills, and better toddler social
communication outcomes emerged.
In conclusion, this review of studies about the TEACCH highlights that
this intervention model incorporates techniques from different perspectives,
that more evidence of effectiveness is needed, and key concepts of the
intervention are not fully operationalized [75].

HANEN’S ‘MORE THAN WORDS’
Hanen’s ‘More than Words’ (HMTW) [96] is a parent-implemented
training program targeted in enhancing children’s communication/language
and consisting of eight weekly group sessions and three individual family
sessions. The HMTW program consists of enhancing parents’ responsivity
to children’s attention and communication signals, increasing the frequency
of playful parent–child interactions and facilitate children’s communication,
through support, education, and practical skills.
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Parents are taught to structure everyday routines with the aim of
improving parent–child interactions in a more sensitive way, providing more
appropriate verbal and non-verbal stimuli to children’s communication [97].
Since 2009 there are only few studies investigating HMTW, to our
knowledge. One pilot study [98] recruited four families of children with
ASD aged between 37 months to 69 months pointing out that HMTW had a
positive impact on children’s social interaction and vocabulary
development. The study by Carter and colleagues [96] enrolled 62 children
aged 15–25 months with autism and their parents. Children were assigned
to either the experimental treatment or to a community treatment but no
significant differences between the two interventions were found on parental
responsivity and children’s communication. In contrast, there were
improvements in communication depending on children’s levels of object
interest at the beginning of treatment, showing that this intervention had
better effects on child communication with early lower levels of object
interest. Fifty children with ASD, and aged 1- 5 years were recruited in a
2017 study [99] to explore the effectiveness of the HMTW intervention
programfor ASD children. This study showed significant improvements in
children’s level of communication and activities, including joint attention,
turntaking, eye contact, and toilet training, over time.
Finally, in 2018 a study [100] about the effectiveness of HMTW on
parents of children with ASD in Malaysia was conducted. Thirty-one
children with ASD and their parents were recruited and assigned either to
intervention or control group. Data showed a significant increase in
responsive interactions, the retention of facilitative strategies in parents
during time, and higher levels of satisfaction than parents in the control
group.
As shown above, data on the effectiveness of the HMTW treatment are
promising, but further studies are needed to support the use of this
intervention.
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PRESCHOOL AUTISM COMMUNICATION TRIAL
The Preschool Autism Communication Trial (PACT) [101] is a parentchild communication-focused intervention for children with core autism,
aged between 2 and 5 years. This treatment targets “increasing parental
sensitivity to child communication and reducing mistimed responses using
video feedback, and […] promoting a range of positive social
communication strategies” [102] (page. 427). According to this approach the
intervention consists of sessions between therapist and parents with the child
present, with the aim of increasing parental sensitivity and responsiveness
to child communication, and the help of video-feedback methods to address
parent-child interaction.
A first study [101] exploring this kind of intervention compared
children’s gains when randomly assigned to PACT or intervention as usual.
Data demonstrated an improvement in both groups, with a little difference
in favor of the PACT intervention, and better perceptions of children’s
language and social communication by parents of the PACT group. A 2015
paper [103] explored the direct and indirect effects of PACT on child
behavior and ADOS-G score via parent behavior. Data suggested the
mediating role of the parent synchrony and child initiations on the ADOS-G
score and supported the PACT theoretical model.
In a subsequent follow-up of this study [104], it was found a reduction
of autism symptoms in both autism repetitive symptom and socialcommunication domains, until 6 years later the treatment endpoint. Similar
results to the 2010 study were found in a research [105] conducted in south
Asia, India and Pakistan for 64 children aged 2–9 years. A more recent study
[106] recruited a sample of caregivers of children with autism aged 8–12
years and did not find a specific protective effect of PACT on parenting
stress and well-being, over and above the effect of all the other risk factors.
The results of these studies are not fully promising at present, though
more research on the effectiveness of this intervention is needed.
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JOINT ATTENTION MEDIATED LEARNING
The Joint Attention Mediated Learning (JAML) [107] is a recent parentmediated interaction-based intervention for toddlers with ASD, focused on
children’s social functions of preverbal communication. This intervention is
driven by 5 main concepts adapted by Klein’s [108] principles of mediated
learning: parents should help their children focusing their attention on the
objectives, organizing and planning to communicate socially (improving
self-regulation), encouraging self-confidence, giving meaning of socially
important interaction cues, and expanding interactions in varied settings and
with different people.
The JAML includes three phases targeted on the acquisition of joint
attention and other early social communication abilities. During the first
phase (Focusing on Faces, FF), the child is aided in looking to the parent’s
face, during the second phase (Turn-Taking, TT) the child is helped in
engaging with the parent in play interactions; during the third phase (Joint
Attention, JA) the child is engaged in triadic interactions using toys. The
authors also stressed that the focus of this intervention is on social rather
than instrumental communicative functions [109].
A 2013 study [107] aimed at examining the efficacy of JAML for
promoting joint attention and early communication for toddlers with ASD.
Twenty-three parents and their children were recruited and were randomly
assigned to JAML intervention or a control condition. Data showed more
frequent responses to parents’ joint attention approaches and improvement
in children’s communication, guiding children learning from simpler to
more complex forms of preverbal social communication. Another study
[110] recruited 144 children with ASD aged 16–30 months and their parents
to examine the efficacy and implementation of the JAML intervention in
promoting children’s early social communication. The children were
randomly assigned to JAML or community control conditions. Results
showed sustaining treatment differences over 6 months after intervention,
nevertheless to our knowledge there are still few studies investigating the
effectiveness of the JAML intervention.
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THE DEVELOPMENTAL, EMOTIONAL REGULATION,
RELATIONSHIP AND BODY-BASED INTERVENTION
The Developmental, Emotional regulation, Relationship and BodyBased model (DERBBI) [111] is an approach that attaches great importance
to the connection between affect, motor planning and sequencing (see the
“affective diathesis” by Greenspan [112]), in the core deficit of children with
ASD. Within this model was developed a specific intervention for children
with ASD: the Turtle Project. The Turtle Project [113] is an individualized
intervention based on an individual’s profile to use developmentally
appropriate and meaningful targets. This profile is developed thanks to an
accurate diagnostic process, including the TULIP protocol [114], for a
comprehensive assessment of the predictors of positive outcomes in children
with ASD.
In this model, the diagnostic process is carried out by a group of experts
(psychologists, neuropsychiatrists, and other specialized figures) with the
means to select targets and measures according to the specific child, useful
for early indicators of treatment and follow-up monitoring.
The Turtle Project generally plans to improve parent-child affective
attunement, the child-peer imitation process, and the child’s ability to
integrate and process sensory perceptions, during the first year of therapy.
The second year of intervention typically refers to the psychomotor/
communicative-relational area, with the aim of improving children’s motor
initiative and emotion regulation, towards the re-definition of their body
schema. During the third year, this intervention commonly aims to improve
children’s linguistic, behavioral, relational, cognitive, playing skills,
personal autonomy and motivation to relate with. Finally, during the fourth
year the intervention keeps improving the children verbal and non-verbal
relational strategies, with a focus on the school learning. At this stage a
special attention is paid to the holophony technique. This is a sound
reproduction technique that simulates human listening strategies by
immersing the listener in a three-dimensional hearing reality. Through
sound-motor and graphic-interactive paths and games children are driven to
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improve emotion regulation, visual-spatial, speech, and learning abilities
and executive functioning [115].
The targets of the Turtle Project are met through the combination of
different settings: group settings for children with similar functioning levels,
parent-child dyadic and triadic settings, parents support groups, school
support service and animal-assisted therapy. The treatment has an average
duration of 4 years and it consists of 10 hours of treatment per week
including 6 hours of child individual/group therapy, 2 hours of parental
support, and 2 hours of school observation and counseling [111].
The Turtle Project is an example of a program that both reflects and
contributes to the evidence base of autism interventions, through various
studies that have shown an assessment protocol useful for capturing the
complexity and the uniqueness of every child [114, 116, 117]. Furthermore,
the studies deepening the effectiveness of the Turtle Project highlighted the
protective factors identified during the diagnostic assessment and useful in
predicting children’s developmental trajectories and children for whom this
type of treatment could lead to a greater improvement in symptoms [113,
114, 118, 119]. Third, recent papers have brought new reflections on the
need to customize the intervention according to the characteristics not only
of the autistic disorder but above all of the child and his/her family.
More specifically, in the 2015 paper [118] on a sample of 90 individuals
with ASD aged between 2 years and six months and 16 years, data showed
an improvement in autistic symptoms after 4 years of treatment. The 2016
paper [113] provided further data supporting the effectiveness of Turtle
Project, indicating that after two and four years of treatment children
exhibited a significant improvement in all assessed areas (speech and
communication, mutual social interaction, play, restricted and repetitive
behaviors, and Intelligence Quotient), in addition to a significant reduction
in core autistic symptoms.
In this context, research studies should try to identify a specific
population among the autisms, that could get better improvements from this
type of developmental intervention, that gives special emphasis to the body
and relational aspects.
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IMPROVING PARENTS AS COMMUNICATION
TEACHERS (PROJECT IMPACT)
The Improving Parents As Communication Teachers Project (ImPACT)
is a training for parents’ intervention to promote children’s social
engagement, language, social imitation, and play during daily routines [120].
It can be implemented in either a group or individual settings to teach parents
first to promote their responsiveness and social reciprocity trough
videotaped examples, homework written and spoken descriptions of
techniques, and practice with coaching.
In a single-subject study [121], 8 children with their mothers were
recruited to examine the efficacy of this model and showed an increase in
parents’ intervention techniques, children use of language, and a significant
association between parents’ abilities and children language. In 2015 a pilot
study [122] compared ImPACT intervention group with the community
group addressed to 30 children with ASD. The paper had the aim to explore
the effectiveness of this intervention and showed a strong parent intervention
adherence and a significant improvement in the child’s socialcommunication skills.
The Project ImPACT for Toddlers is a toddler-specific adaptation of
ImPACT that included a parent-mediated intervention specifically
addressed to 12 to 36 months children, and focused on improving children’s
play, social engagement, communication, and imitation in children’s natural
setting. It provides to parents brief didactic information sessions alternate
with practice sessions with clinician feedback [123]. Recently, some authors
[124] compared parent-child improvements when children where assigned
to either the Project ImPACT for Toddlers or usual care and showed more
positive parent–child interactions and children’s social and communication
skills, for individuals in the Project ImPACT for Toddlers group than usual
care group.
Limited data from clinical studies support the effectiveness of this
intervention, that however needs further monitoring and investigations.
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FURTHER DEVELOPMENTAL INTERVENTIONS
This section aims to mention recently or poorly investigated
developmental interventions for children with ASD, as revealed by our
literature review.
As part of intervention focused on joint attention, a recent study [118]
described a brief parent-mediated home-based intervention focused on joint
attention, imitation and social engagement skills of children with ASD. This
study compared improvements in children and parents who underwent this
specific intervention or a intervention as usual, over five sessions. Data
showed significant improvements in children and lower levels of perceived
stress and better coping in parents of the parent-mediated intervention group
when compared to parents of the intervention as usual, along with high
fidelity of intervention and parental adherence to the parent-mediated
intervention.
In the broader framework of early intervention programs for children
with autism, data suggest the positive effects of interventions focused on
joint attention and play skills, with a lack or limited follow-up data. In this
context, one long-term follow-up study by Kasari and colleagues [126]
recruited a sample of children with autism assigned to joint attention (JA),
symbolic play (SP), or control (CO) group. Results showed that a
comprehensive intervention targeting joint attention and play skills
positively affects the children long-term language outcomes.
As part of the parent-mediated interventions, we mention the Pathways
Early Autism Intervention [127, 128]. It is a community-based, intensive
behavioral and developmental intervention program for toddlers with ASD.
According to this intervention, parent-child interactions are video recorded
and reviewed with the parent, providing feedback on intervention strategies.
The interventionist introduces new topics, clarifies parent questions,
demonstrates new strategies with the child, plans activities and routines.
This intervention is aimed to promote children’s communication and social
engagement. In a pilot study [126] for demonstrating its effectiveness, four
boys with ASD and their mothers were recruited and the authors found that
this intervention program is useful for improving children’s early social
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communication but not for nonverbal turn-taking. Furthermore, a 2019 study
[129] stressed that parents in the Pathways group experienced a decrease in
stress levels and an increase in responsiveness when compared with parents
in the control group.
The Relationship Development Intervention (RDI) [130, 131] is a
parent-delivered intervention aimed at improving children’s emotional
referencing, declarative language, social coordination, relational
information processing, flexible thinking, and foresight and hindsight of
children with ASD. The intervention is implemented by parents who learn
to perceive and support their children’s perceptual, cognitive, and emotional
patterns through a intensive training in RDI theory, principles, and
components. A modified version of the RDI was recently implemented in
China [132]. Forty-two children were recruited and assigned to RDI or a
control group. Results showed better improvements in language, social,
sensory and behavioral domains than those in the control group, after a 6
months training.
The Responsive Teaching (RT) [133], is a parent-mediated
developmental intervention focused on children’s communication,
cognition, and social-emotional domains. Parents are trained to address their
children with responsive interaction strategies to reach 19 predefined
objectives within daily routines. Data on RT intervention shows an
improvement in children developmental and social-emotional functioning
and parents’ responsiveness and affect [134, 135]. In a recent study [136], a
sample of 28 Saudi Arabian children and their parents were recruited, and
mothers who participated in Responsive Teaching intervention showed
improvements in parenting stress and depression.
The Video-feedback Intervention to promote Positive Parenting adapted
to Autism (VIPP-AUTI) is a video feedback attachment-based intervention
program, aiming to enhance parental sensitivity to their child’s signals and
improving parent–child interaction [137]. This is an adapted version of the
original VIPP by Juffer and colleagues [138], already employed in various
families of infants, toddlers and preschoolers. The VIPP-AUTI program
comprise a short-term parent-child interaction, videotaped in a natural
environment, with video feedback. Data showed [139] a decrease in parental
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intrusiveness towards the child and an increase in parental efficacy.
Significant differences between VIPP-AUTI and control group emerged in
child-initiated joint attention skills, at follow-up.
Finally, among the studies reviewed as part of the play intervention, we
found the Play and Language for Autistic Youngsters (PLAY) [140] model
that is a parent-mediated developmental model focused on helping parents
to increase their interaction with the child, and children to improve their
social interaction and emotional development. This intervention is shown to
be effective in parental responsiveness, affect and depression and children’s
social engagement [140, 141].

CONCLUSION
As stated by Zhou and colleagues [49] the Naturalistic Developmental
Behavioral Interventions (NDBIs) “integrate developmental and
relationship-based approaches with strategies of applied behavior analysis,
and emphasize establishing joint activity routines in natural environments,
including play and daily life activities in which many learning opportunities
can be embedded” (p. 655). Within this broad panorama of intervention, our
review identified several developmental approaches as empirically and
theoretically supported interventions for children with ASD.
In conclusion, this review showed different developmental therapies
underlying the specific components in each of the approaches presented.
Some of them are specifically implemented by the therapist, others are
carried out by trained parents and/or teachers/educators. Some treatments
focus on several developmental areas, others are focused on specific
developmental areas, like joint attention. Some of them represent a
combination of behavioral and developmental methods, others are more
closely developmental approaches. This review also shows that a few of
these methods require a comprehensive assessment as a prerequisite to
calibrate the intervention. Additionally, despite its great significance, little
attention is still given to early intervention for ASD, and the study of the
effectiveness of these methods in long-term longitudinal studies. For future
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research it is also important to increase the number of individuals involved,
focusing on different children’s developmental ages, giving greater
emphasis to the approaches with more significant effect sizes.
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