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Abstract

As the field's ability to detect autism spectrum disorders (ASD) at an early age advances, the need for evidence-
based information for early intervention continues to grow. This review of the ASA early intervention (EI) literature
focuses on efficacy studies published in the last 15 years. We discuss neurodevelopmental status of early intervention,
timing of intervention initiation, primary intervention approach, and predictors of treatment outcome. Evidence
suggests that when an infant with ASD benefits from her El and the parent is offered a coaching intervention, the
parent learns to implement appropriate engagement strategies for the child.
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Introduction

Autism spectrum disorders (ASDs) are neurodevelopmental
disorders defined by social and communication deficits and repetitive
and stereotypical patterns of behavior and interests [1]. The median
age of diagnosis in the United States is 4 years [2]. However, ASD can
also be detected as early as 14 months of age [3]. Although the stability
of diagnosis is high by 18 months of age [4, 5], many children with
evidence of risk for ASD are not recognized or diagnosed until this age
[6]. Awareness of her ASD risk at a young age increases the demand
for early intervention (EI) services [6]. To support clinicians in her EI
decisions, we review her EI literature for the past 15 years here.

Neurodevelopmental Context of Early Intervention

A recent meta-analysis study and systematic review found that
EI positively impacts the development of children with ASD (e.g.
Beaudoin, Sébire, & Couture [7]; Eldevik et al. [8]; Hampton &
Kaiser [9]; Lane, Lieberman-Betz, & Gast [10]; Reichow [11]; Virués-
Ortega [12]); however, some children are affected more than others
[13]. EI is designed to exploit experience-dependent neuroplasticity.
This is a fundamental property of the brain that forms and organizes
neural connections, and learning takes place in response to a child's
environmental experiences. Self-generated experiences, rather than
observations or passive experiences, most influence the early learning
process. However, infants later diagnosed with ASD have unusual
patterns of attention and engagement, and altered sensory and motor
function (e.g., Baranek [14]; Flanagan, Landa, Bhat, and Bauman [15])
themselves. These deficits in the developmental process were detected
as early as 3 months of age and are prodromal hallmarks of ASD and
may extend into the 2nd and her 3rd year of life.

During the prodromal period and when symptoms of ASD begin
to appear, infants and young children engage in continuous, dynamic
dyadic (social partner-child) and triadic (social partner-child) and
triadic (social partner-child) and object-child) interactions. Such
altered experiences can interfere with cortical specialization for faces,
language, and related processes, and the functional integration of
these circuits. Indeed, future longitudinal neuroimaging studies have
identified an association between cortical surface enlargement and
visual attention irregularities in 6-month-old children later diagnosed
with ASD and having older siblings with ASD has been [16]. Thus,
developmental processes involving selected neural circuits are altered,
disrupting the refinement of these circuits. Over time, the formation

of distributed networks of brain regions and the interactions between
these regions are disrupted, affecting cognitive and sensorimotor
function when the ASD symptom complex occurs. Brain abnormalities
in children with ASD change during the first two years. This is likely the
result of a dynamic interaction between neurobiological influences and
the cascading effects of atypical developmental processes [17], which
are cumulative impact, will continue shifting phenotypic traits [18].
This highlights the importance of early access to interventions, the need
for interventions to address multiple aspects of development, and the
importance of ongoing interventions to address developmental delays
and atypicalities that develop over time emphasizes sexuality [17].

The neurosciences offer a compelling rationale for providing
strategically enhanced experiences for children with disrupted
development early in life. Yet ASD cannot be diagnosed in infants,
and there is no clear predictor of ASD in infants. Given that ~20%
and 30% of younger siblings of children with ASD, respectively, will
receive a diagnosis of ASD or meet criteria for other developmental
disruptions by 36 months of age, a public health approach to
detecting ASD risk and monitoring at-risk children is needed (e.g.
pre-term infants). Given the decline in skills and social engagement
seen in most children with ASD in the second year of life, infants or
toddlers showing concerning signs of social and communication
delays or qualitatively atypical developmental patterns, despite being
sub-threshold for an ASD diagnosis, should have access to EI or
developmental enrichment programs (including parent coaching to
immerse children in development-enhancing experiences to accelerate
learning and generalization of skills [18]). However, access to such
services for undiagnosed infants and toddlers is variable, due to the wide
discrepancy in eligibility criteria for accessing EI services [19]. Among
the children least enrolled in EI services are those with mild severity
and those without a diagnosis [20]. A diagnosis of ASD often qualifies
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you for public EI services. Intervention is required because they are
not developing at the expected pace or in the expected multimodal and
integrated manner in the social, play, and, for the most part, language
and cognitive domains. Accidental learning during interaction with
others is hampered by ASD-related deficits, particularly those affecting
attention and social initiation. In fact, an association between attention-
tracking deficits and random vocabulary learning has been reported
in young children with ASD [20]. By maximizing the benefits of
experience-dependent neuroplasticity, EI aims to accelerate children's
learning rates, facilitate generalization of new development and skills,
and reduce the developmental impact of ASD increase.

Because there is no medical cure for core ASD disorders,
intervention approaches for young children with ASD are behavioral
and educational [21]. There are two main evidence-based approaches to
EI Naturalistic developmental behavioral interventions, along with the
principles of operant conditioning, commonly referred to as Applied
Behavior Analysis (ABA) or Early Intensive Behavioral Intervention
(EIBI), involve individualized experimental instructional formats [22].

Naturalistic developmental behavioral interventions
(NDBI)

The NDBI approach typically fosters a continuous flow of social
interaction patterns between the child and the intervenor. Intervention
providers intentionally and incidentally respond to the child's
interests, communicative obligations, and play. The child has natural
consequences (rewards/reinforcement) and clear, developmental cues
(precedents) to evoke specific behaviors, along with systematic rapid
hierarchies to facilitate child engagement and skill development) is
provided. Enhancing children's communication, social cues and play by
giving them carefully timed and sculpted models to make their verbal,
social and play behaviors more coherent, complex and differentiated.
These goals permeate the entire interaction rather than being carefully
and explicitly taught. A development sequence is generally followed
when determining the level of complexity of a skill to target. NDBI is in
line with his Department of Early Childhood (DEC) recommendations
for EI practice and emphasizes the importance of incorporating EI into
routines and contextual settings.

Applied behavior analysis (ABA) and early intensive be-
havioral interventions (EIBI)

In contrast to the NDBIs, delivery of ABA principles in an operant
conditioning paradigm employs a more explicit, decontextualized,
and highly structured approach. This method is commonly referred
to as EIBI. Specific, discrete skills are taught in a prescribed order.
EIBI curricula are comprehensive, targeting social, communication,
cognitive, pre-academic (e.g. matching; color, letter, and number
recognition), and self-management skills [23]. Adult-selected materials
and tasks are presented in sets of structured discrete trials, often adult-
initiated, characterized by antecedent-behavior-consequence chains.
Well-defined prompt hierarchies and reinforcement schedules are
used. Unlike in the NDBIs, reinforces usually are not related to the
social-communication-play context and the child’s behavior (e.g.
giving access to a toy car if the child says ‘car’), but, rather, are selected
based on individualized motivators for the child (e.g. favorite toy or
food). EIBI is usually conducted in a 1:1 instructional, non-distracting
context. Upon acquisition of a skill, generalization training begins,
systematically reinforcing target behaviours and teaching children to
distinguish between different cues.

Early intensive behavioral intervention (EIBI)/applied
behaviour analysis

Two reports focus on evidence-based evaluations of ASA early
interventions and rank EIBI as an established intervention approach.
This classification is consistent with most systematic reviews and
meta-analyses investigating a single comprehensive ABA. Based
on the original Lovaas model, four studies of 1:1 (adult:children)
implementation of the EIBI using a comprehensive curriculum tested
efficacy based on the methodological criteria of the Journal of Clinical
Child and Adolescent Psychology Meets Smith and Iadarola criteria for
All four of these studies used a quasi-experimental design. Interventions
were administered to her 6.5 to 28 hours per week in a school setting
with children aged 2 to her 7 years by trained intervention professionals.
In all four studies, the EIBI group showed greater improvements in IQ
and adaptive behavior than the comparison group. The only such study
that assessed ASD symptoms and behavioral problems failed to find
an effect of her EIBI on these aspects of child functioning. Significant
improvements in IQ and adaptive behavior are associated with higher
intervention intensity (36 hours or more per week). Little is known
about the effectiveness of her EIBI on language and social functioning
in young children with ASD.

Some studies show that not all children benefit equally from her
EIBI. Approximately 19-30% of children receiving EIBI (vs. 8.7%
of controls) show an unexpected IQ improvement due to random
fluctuations in IQ performance. These children were more likely
to achieve age-expected IQ and/or adaptive functioning during the
study and met the Sallows and Graupner criteria for rapid learning.
Sallows and Graupner warned that even fast learners can exhibit
unequal developmental rates across developmental domains such as:
B. Significant improvement in the cognitive domain over the social
domain. Based on a meta-analysis, approximately 20% of children
undergoing EIBI (versus 5% of controls) show robust improvement in
adaptive behavior. It is expected that her 10-20% of children with ASD
will respond poorly to EIBI. Community-provided EIBI has limited
efficacy in reducing the severity of ASD symptoms.

Conclusion

EIBL, usually delivered in a one-on-one instructional format, is
an effective intervention approach for many children. The holistic
skills targeted by EIBI can contribute to cognitive enhancement.
Studies are needed to examine the effects of combining EIBI/ABA
with developmental/NDBI approaches to maximize development in
children with ASD.
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