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Abstract

Given the explosion in published psychological and educational interventions for autism spec-
trum disorder (ASD) over the past several years, this review highlights the latest trends for chil-
dren with complex learning and developmental needs. Recent efforts in intervention research
focus on meeting standards of scientific evidence and emphasize the importance of strict adher-
ence to the principles of high quality research and evidence-based practice. According to recent
systematic reviews, all evidence-based comprehensive intervention programs for children with
ASD are based to some extent on the scientific discipline of Applied Behavior Analysis (ABA).
Such intensive behavioral interventions have the power to improve the trajectory of develop-
ment of a child with ASD. In particular, meta-analytical studies have demonstrated substantial
improvement in I1Q scores and adaptive behavior in children receiving early intensive ABA-
based comprehensive interventions. Moreover, the majority of evidence-based focused interven-
tions for ASD are either ABA-based or are included in ABA-based comprehensive intervention
programs. There is a growing interest in modular interventions, which allow a high-degree of
individualization for each child with ASD, while meeting the standards of evidence-based prac-
tice. An uptick in the number of rigorous evaluations of different interventions conducted in
real-world settings with outcomes focused on core deficits in ASD augurs well for wide dissem-
ination and implementation by qualified nonspecialists in the community.

Keywords: autism spectrum disorder, behavioral interventions, applied behavior analysis,
evidence-based interventions.

Autism spectrum disorder (ASD) is a lifespan developmental disorder that
manifests within the first three years of life primarily through difficulties in social
communication and social interaction, and the presence of focused repetitive,
restrictive or stereotyped behaviors, interests, and activities (APA, 2013). This dis-
order is characterized by striking heterogeneity both in its presentation (i.e., the

Preparation of this article was supported by the RFBR (award Ne 17-29-02384, PI: Grigorenko)
and the Way Out Foundation.



712 E.L. Grigorenko, S. Torres, E.I. Lebedeva, Y.A. Bondar

variability in levels of language, intellectual functioning, and presence of problematic
behaviors) and etiology (i.e., the similarity in autistic features among many disor-
ders of different causes).

The prevalence rate of ASD has surged since over 70 years ago, when the disor-
ders were first described by Kanner (1943) and Asperger (Frith, 1991). Although
the reasons for this increase remain unclear, it is partially attributable to the
improvement in and availability of diagnosis (Hertz-Picciotto & Delwiche, 2009).
In the United States (based on data from 11 different states) in 2014, one in 59 8-year
olds were identified with an ASD, four times more boys than girls
(https://www.cdc.gov /features /new-autism-data/index.html).

A cure for ASD has not been identified. ASD treatment requires an orchestrat-
ed effort from multiple care providers and needs to be highly individualized and
multifaceted (Warren et al., 2011), including early and intensive behavioral strate-
gies, tailored educational interventions, continued support through major life com-
petencies and milestones, and therapies for better clinical outcomes. The cost for
quality ASD treatment can be quite high; over the lifespan of an individual with
ASD, expenses can go up to US $2.4 million ($2.4 million for a child with and $1.4
million for a child without intellectual disability) per family (Buesche, Cidav,
Knapp, & Mandell, 2014). Moreover, as these estimates do not account for collat-
eral effects of ASD, such as stress on caregivers and families, they may underrate
the broader societal impact of these disorders.

Evidence-based practices and ASD interventions

Due in part to the devastating presentation of severe ASD and to effective par-
ent and clinician advocacy, a wide range of interventions have been developed
aimed at remediating and supporting individuals with ASD. For example, the USA
alone has allocated more than $1.4 billion for research on ASD, and a substantial
chunk of this research has focused on interventions (IACC, 2017). The interven-
tions in the field of ASD range widely from scientifically validated procedures to
parent-developed self-help management approaches, to apparently charlatan and
fad treatments (Freeman, 2007; Reichow, Doehring, Cicchetti, & Volkmar, 2011).
The confluence of rising pressure from consumers (i.e., individuals with ASD and
their families), and the broad system-wide provider response (influenced by
increasingly precise calculations of the financial and social costs associated with
ASD), pushed the need for the development and appraisal of ASD interventions to
the forefront of the field. The investment required accountability, thus the issue of
identifying evidence-based interventions (EBI) for the treatment of ASD became
central.

In high-income countries, where practitioners are highly regulated by licensure
and professional organizations, a common standard is to base the selection of inter-
vention practices on scientific evidence of efficacy (Suhrheinrich, Hall, Reed,
Stahmer, & Schreibman, 2014). This standard has arisen from the evidence-based
medicine movement that emerged from England in the 1960s (Sackett, Rosenberg,
Gray, Haynes, & Richardson, 1996). One of many outcomes of this movement has
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been the establishment of the Cochrane Collaboration to host reviews of the literature
about scientifically supported practices and interventions. This movement has
impacted not only medicine, but other fields in which human beings undergo vari-
ous types of treatments. Driven by this movement, in the 1990s, Division 12
(Society of Clinical Psychology) of the American Psychological Association estab-
lished criteria for classifying intervention practices as “efficacious” or “probably
efficacious,” which provided a precedent for quantifying the amount and type of
evidence needed to establish a psychosocial intervention practice as evidence-
based (Chambless et al., 1996). Subsequently, other professional organizations such
as the Council for Exceptional Children (Odom et al., 2004), the US National
Association for School Psychology (Kratochwill & Shernoff, 2004), and the
American Speech and Hearing Association, have developed corresponding stan-
dards, establishing the criteria for the level of evidence needed for a practice to be
called EBI. This is not the only typology: other researchers have distinguished
between evidence-based programs and evidence-supported programs (Cook &
Cook, 2013); in many instances, including here, these terms are used interchange-
ably.

The EBI approach has changed the professional standards in all of the diagno-
sis-specific subfields of clinical psychology and aligned disciplines (e.g., education
and social work), including the field of ASD. Prior to the 21st century, the identi-
fication of EBI for individuals with ASD was accomplished primarily by means of
narrative reviews conducted by groups of researchers and practitioners or organi-
zations (Wong et al., 2015). Although useful at that time, as they were the only
means for carrying out evenhanded comparisons of various treatment approaches,
such reviews did not rely on a standard process for searching the literature, a strin-
gent review process that incorporated clear criteria for including or excluding
studies, a systematic process for organizing the information into sets of practices,
an established procedure for identifying treatment outcomes, and a statistical rou-
tine for evaluating the treatment-related effect sizes. Subjective evidence such as
testimonials, anecdotes, and personal accounts were deemed not reliable.

The general field of research into EBI has developed substantially over the last
three decades. There are now guidelines and standard instruments for evaluating
treatment studies, and systematic and meta-analytic reviews are common. These
changes have impacted and reshaped the field of ASD as well. Many traditional
systematic review processes such as the Cochrane Collaborative relied primarily on
dominant methodologies for evaluating interventions, namely a randomized exper-
imental group design (also called randomized control trial or RCT). Whereas early
systematic reviews of ASD interventions (Rogers, 1998) did not identify any RCT
on psychological or behavioral interventions for ASD, a review conducted ten
years later (Rogers & Vismara, 2008) located five RCTs, and the next five years
produced approximately 50 additional RCTs (Weitlauf et al., 2014). The pace of
ASD-related intervention research reflects a coordinated investment of federal and
private funding organizations that continues to accelerate rapidly (IACC, 2017).

Importantly, additional methodologies have been acknowledged as instrumen-
tal in systematic and meta-reviews. Thus, the Cochrane Collaborative previously
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excluded single case design (SCD) studies (Kratochwill & Levin, 2014), omitting
a vital experimental research methodology prevalent in the field of ASD. Now SCD
is recognized as a valid scientific approach, representing and illuminating the major
body of research literature on interventions for children and youth with ASD.
There are explicit expectations that the intervention literature will follow the stan-
dards for transparent reporting of study procedures, such as the Consolidated
Standards of Reporting Trials (CONSORT) Statement for RCT (Moher et al.,
2010) and the Transparent Reporting of Evaluations with Nonrandomized Trials
(TREND) Statement for quasi-experimental studies (Fuller, Pearson, Peters, &
Anderson, 2012).

Unfortunately, despite the massive research and practice effort that has unfold-
ed over the last four decades, the field is still looking for a cure for ASD. Yet, there
are multiple ASD interventions whose number and availability can be estimated by
the sheer quantity of empirical publications (hundreds per year) and by the grow-
ing number of systematic- and meta-reviews of these publications; yet far from all
of these interventions are deemed effective. When ASD interventions are
described, two different types of treatment are distinguished, comprehensive and
focused.

Comprehensive treatment models (CTM, comprehensive interventions) consist
of a set of elements (interventions) developed within a particular conceptual
framework and conceived to result in a broad learning or developmental impact on
the core deficits of ASD (Wong et al., 2015). To illustrate, in 2010 there were 30
CTM programs operating within the USA (Odom, Boyd, Hall, & Hume, 2010)
that could be characterized roughly according to their organization (i.e., around a
conceptual framework), operationalization (i.e., procedures manualized), intensity
(i.e., substantial number of hours per week), longevity (i.e., occur across one or
more years), and breadth of outcome focus (i.e., multiple outcomes targeted, such
as communication, behavior, social competence). Examples of CTMs are the
Lovaas model (Lovaas, 1987), the Early Start Denver Model (ESMD; Dawson et al.,
2010), Learning Experiences and Alternate Program for Preschoolers and their
Parents (LEAP; Strain & Bovey, 2011), More than Words (Carter et al., 2011),
Pivotal Response Treatment (PRT, Koegel & Koegel, 2012), Treatment and
Education of Autistic and Related Communication Handicapped Children
(TEAACH; Mesibov, Shea, & Schopler, 2004), joint Attention, Symbolic Play,
Engagement and Regulation (JASPER; Kasari et al., 2014) among others.

Focused interventions (FI) are designed to address a single (or a limited num-
ber of) skill(s) or goal(s) of a student with ASD (Odom, Collet-Klingenberg,
Rogers, & Hatton, 2010). FI tend to be defined operationally, target specific learn-
er outcomes, and unfold over shorter time periods than CTMs, for as long as a spe-
cific outcome is achieved. FI are the construction blocks or modules of CTMs and
educational programs for individuals with ASD. For example, an FI peer-mediated
instruction intervention is a key component of the LEAP model. Examples of FI
are the Picture Exchange Communication System, PECS (Bondy & Frost, 2001);
functional behavior assessment, FBA (Didden et al., 1997); and the PEAK,
Promoting the Emergence of Advanced Knowledge (Dixon et al., 2017).
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To navigate these interventions and appraise their efficacy, summative reviews
are conducted that meet the requirements of the field of EBI. One early widely-
cited review of ASD interventions (Rogers, 1998) concluded that no ASD inter-
ventions at that point could be classified as EBI. A decade later, another influential
review (Rogers & Vismara, 2008) deemed ASD interventions as promising but pre-
liminary; that review classified only one intervention as well established, none as
probably efficacious, and three as possibly efficacious. One of the most recent
reviews (Smith & Tadarola, 2015) identified two interventions as well-established,
three as probably efficacious, and five as possibly efficacious. The only intervention
labeled as “well established” in 2008 was a comprehensive individual intervention
based on scientifically established principles of applied behavior analysis, ABA
(Smith, 2011). The two interventional approaches labeled as “well established” in
2015 were individual, comprehensive ABA-based and teacher-implemented,
focused interventions based on a blend of ABA with developmental social-prag-
matic (DSP) models, also called developmental, interactive, transactional, or inter-
personal (Ingersoll, Dvortcsak, Whalen, & Sikora, 2005).

All high-quality reviews of ASD interventions today consistently and unequiv-
ocally identify ABA-based interventions as EBI and the first-choice treatment for
individuals with ASD (Maglione, Gans, Das, Timbie, & Kasari, 2012; National
Autism Center, 2015; National Professional Development Center, 2013; New York
State Department of Health Bureau of Early Intervention, 2017; Weitlauf et al.,
2014; Wong et al., 2013). These reviews are cumulative interpretations of the ASD
intervention literature which, since the 1980s, has consistently shown that inter-
ventions utilizing ABA have been effective in decreasing problem behavior and
promoting the acquisition of new skills in children with ASD. Thus, in 2014, the
Agency for Healthcare Research and Quality published a systematic review of
existing and new RCT and cohort studies, in which it was established that an ABA-
based early intensive behavioral intervention (EIBI) delivered over an extended
time frame leads to clinically and statistically significant gains in cognitive ability,
language, and adaptive skills (Weitlauf et al., 2014). Notably, although not always
rigorously conducted, comparative studies of various interventions also provide
evidence that ABA-based interventions constitute the most effective approach
available to treat ASD. As of today, studies have demonstrated the effectiveness of
several EIBI programs based on the principles of ABA, specifically, the Lovaas
model and ESDM. Moreover, comprehensive reviews have identified interventions
that are not EBI and cannot be recommended, specifically, auditory integration
therapy, developmentally-based individual difference relationship-based interven-
tion (DIR)/Floortime, Social Communication, Emotional Regulation, and
Transactional Support (SCERTS), sensory integration therapy, touch therapy,
music therapy, hormones (corticotrophin [ACTH] and Secretin), vitamin thera-
pies, and special diets (New York State Department of Health Bureau of Early
Intervention, 2017). Some treatments — i.e., facilitated communication, bonding
(attachment) therapies, holding therapy, and psychoanalysis — have been deemed
to be quite harmful and are recommended to be avoided (Foxx, 2008; Smith, 1996).



716 E.L. Grigorenko, S. Torres, E.I. Lebedeva, Y.A. Bondar

Of note is that empirically supported treatments for ASD have commonalities
that, in the view of many investigators, can be regarded as a set of best practices
that should always be incorporated into services offered to children with ASD
(Tovannone, Dunlap, Huber, & Kincaid, 2003). Specifically, for an ASD treatment
to be efficacious, it should utilize: (1) individualized services and supports by mak-
ing use of the particular interests and individual learning style of each child with
ASD to increase engagement in activities through interventions such as reinforce-
ment systems and the incorporation of preferred activities into intervention ses-
sions; (2) systematic intervention planning by selecting goals and instructional
procedures based on a data-based assessment of each child, monitoring progress,
and troubleshooting as needed; (3) comprehensible, structured environments such
as using visual schedules to help children with ASD anticipate transitions between
activities and organized work spaces to facilitate task completion; (4) specific
intervention content to address the impairments in social communication and the
restricted, repetitive behaviors that define ASD; (5) a functional approach to prob-
lem behavior: assessing the function or purpose of the behavior and selecting inter-
vention strategies based on this assessment; and (6) family involvement to promote
consistency between home and the intervention setting, take advantage of the fam-
ily’s knowledge of the child with ASD, and overcome difficulties that children with
ASD are likely to have in transferring information from one setting to another.

ABA as a guiding principle of ASD interventions

The fundamental premise of all forms of ABA as a theoretical model is that for
learning to occur three components are necessary. First, a stimulus must be present
to cue the child’s response (antecedent). Second, the child should respond by
demonstrating a behavior. Third, there should be a consequence that will increase
(reinforce) or decrease (punish) the future frequency of that behavior (Skinner,
1938). Skinner, whose work formed the foundation of ABA, demonstrated that in
a carefully constructed environmental context, behaviors that produce favorable
outcomes will continue to occur through the process of reinforcement and those
behaviors that do not produce favorable consequences will decrease over time, or
be extinguished. His antecedent—behavior—consequence framework is used to
teach a range of skills (e.g., imitation, communication and social skills) that are
deemed essential for further learning and development. Operant procedures used
to establish new responses include shaping, prompting, extinction, reinforcement,
modeling, among others. It is important to state that the principles and procedures
of ABA have been used to treat a wide variety of behavior aberrations such as aca-
demic delays and addiction (Fisher, Piazza, & Roane, 2011).

It has been observed that the first publication demonstrating the efficacy of
Skinner’s theory (1938) with children with ASD appeared in the early 1960s
(Wolf, Risley, & Mees, 1964). Yet, active interest in ABA-based interventions was
ignited only in the 80s by a landmark study in which one-half of the patients
assigned to treatment were able to be placed in a neurotypical classroom and com-
plete first grade (Lovaas, 1987). This study, conducted within the UCLA-Young
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Autism Project, utilized an intensive version of ABA-based treatment for ASD
(Lovaas model), which is commonly referred to as EIBI. As originally conceived,
EIBI is a comprehensive treatment model delivered 5-7 days per week, several
hours per day for up to 25—-40 hours per week (Myers & Johnson, 2007). In its typ-
ical presentation, the treatment is initiated in a one-to-one format with a focus on
the elimination of atypical behavior and the establishment of learning skills. Later,
the treatment may become more group oriented and less structured while focusing
on more complex cognitive and social skills (Smith & Tadarola, 2015). In Lovaas’s
version, the EIBI model relied heavily on the discrete trial training (DTT) tech-
nique, which focuses on teaching skills in a repeated and brief fashion with specific
instruction (the “discriminative stimulus”) while minimizing extraneous details,
thereby making the instruction “discrete.” Correct responses are reinforced
through various reinforcers, including but not limited to praise, whereas incorrect
responses do not produce such positive reaction or are corrected while repeating
the instruction. Importantly, DTT assumes an ongoing data collection and data
analysis. The data are collected on a trial-by-trial basis or on a subset of trials, and
are used to determine the child’s rate of progress and whether procedural modifi-
cations are warranted. As children progress in skill development, this model typi-
cally is applied for a shorter duration — e.g., 15 hours per week — to address more
complex social or other behavior — e.g., perspective taking.

Since the early versions of ABA-based treatment of ASD, the field of ABA-
based research and practice has greatly expanded; behaviorally based interventions
are now utilized to address a wide range of core symptoms of ASD, as well as chal-
lenging behaviors and comorbid conditions. ABA describes fundamental principles
of the process that encompasses a field of study and is not just a single treatment
for ASD. Thus, today ABA-/behavior-based interventions encompass a large num-
ber of methods and procedures. Yet, they are often grouped together (although
they vary markedly in their objectives, content, structure, and effectiveness) by
inexperienced consumers (researchers, practitioners, and parents) who are not
very familiar with the multiplicity of diverse applications of ABA to the treatment
of ASD.

Traditional ABA-based interventions are aimed to elicit behavioral modifica-
tions through highly intensive and structured trials, where adult-chosen stimuli
are repeatedly presented to induce target behaviors in individuals with ASD, with
correct responses reinforced (Vismara & Rogers, 2010). More recently, advance-
ments in ABA have led to more individualized and comprehensive treatments to
target a wide range of adaptive behaviors that follow a more natural and normal
developmental sequence (Thompson, 2013; Virués-Ortega, 2010).

In general, children who show behavior problems and skill deficits in multiple
areas are candidates for comprehensive (immersive) treatments that might be con-
ducted at high intensity in an effort to address the core symptoms and behavioral
correlates of ASD through the implementation of a comprehensive intervention.
Children who have relatively mild forms of ASD might be candidates for more time-
limited or focused interventions. Practitioners can either adopt a CTM (again, many
of which use specific FI) or build an individualized program combining multiple FI;
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the latter appears to be more popular (Bernstein, Chorpita, Daleiden, Ebesutani, &
Rosenblatt, 2015; Kasari, 2015). Below we provide selected illustrations of com-
prehensive and focused ASD treatments and discuss evidence of their effectiveness
for treating ASD.

Effectiveness of ABA-based interventions

The effectiveness of ABA-based interventions in their various incarnations has
been the subject of numerous meta-analytic studies (Eldevik et al., 2009, 2010;
Estes et al., 2015; Kuppens & Onghena, 2012; Makrygianni, Gena, Katoudi, &
Galanis, 2018; Makrygianni & Reed, 2010; Peters-Scheffer, Didden, Korzilius, &
Sturmey, 2011; Reichow, Barton, Boyd, & Hume, 2012; Reichow & Wolery, 2008;
Spreckley & Boyd, 2009; Virués-Ortega, 2010). These studies vary in the interven-
tions evaluated (CTM, FI or others), the designs used (RCT, SCD or other), the
samples ascertained (age and diagnosis severity), and outcomes studied (core or
associated features of ASD). This diversity leads to the challenge of evaluating the
degree of their efficacy and the parameters that may contribute most to their effec-
tiveness (Makrygianni et al., 2018). Yet, the field arrives to the same conclusion
over and over again: there is unequivocal evidence for ABA-based interventions as
an effective, and at this time first-choice, treatment for children with ASD.

Where there are equivocal findings is the precision of the estimates with which
the global treatment effectiveness of the ABA family of interventions is translated
into increases or improvement (in I1Q scores, language skills, and adaptive behav-
ior), and how it is translated into decreases and extinction (in autism-related
symptomatology and /or symptom intensity, in the need for support during school
inclusion, and in challenging behavior). To illustrate, Lovaas (1987) reported that
47% of the children with ASD who received long-term ABA-based comprehensive
interventions achieved levels of normal intellectual and educational functioning as
compared to only 2% of those children with ASD in a control group. Early meta-
analyses have found similar improvement rates for children in ABA-based inter-
ventions as compared to those in control groups (Eldevik et al., 2009;
Peters-Scheffer et al., 2011). A more recent (Reichow et al., 2012) meta-analysis
presented an average effect size of g = 0.69 for adaptive behavior, g = 0.76 for IQ,
g =0.76 for communication skills, g = 0.42 for socialization, and g = 0.55 for daily
living skills. The most recent meta-analysis (Makrygianni et al., 2018) indicated
that ABA-based comprehensive programs are very effective in improving intellec-
tual abilities (g = 0.740); moderately to very effective in improving communication
skills (g =0.650), expressive-language skills (g=0.742) and receptive-language
skills (g = 0.597); moderately effective in improving 1Q, indicated by non-verbal
tests (g=0.463), adaptive behavior (in total) (g=0.422), and socialization
(g =0.444); and had low effectiveness in improving daily living skills (g =0.138).
Based on these figures, the collective effectiveness of the family of ABA-based
interventions is moderate to high.

These impressive results have made an important impact on healthcare in the
USA. Many publicly funded early intervention and preschool programs now also
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offer ABA-based interventions (Simpson, Mundschenk, & Heflin, 2011). Similar
initiatives have taken place in Canada (Perry et al., 2008), the United Kingdom
(Kendall et al., 2013), and elsewhere.

However, although both academic evidence and public opinion point to ABA-
based EBI as the preferred line of treatment for ASD, there is substantial opposi-
tion to the utilization of ABA. The push for ABA-based interventions has met
considerable resistance on a number of fronts, including educational and govern-
mental agencies not wishing to pay for expensive individualized programs. There
are also professionals opposing ABA-based EBI who are either unfamiliar with
ASD, or have philosophical perspectives antithetical to ABA, or who carry agendas
that involve the promotion of competing approaches (Metz, Mulick, & Butter,
2005; Smith, 2005).

Families of children with ASD have the right to use, and have used, a variety of
services to help their children (Thomas, Morrissey, & McLaurin, 2007). There are
reports in the literature that some parents are actively discouraged from obtaining
ABA-based interventions (Grindle, Kovshoff, Hastings, & Remington, 2009); this
deterrence is driven typically by one or a combination of ignorance of the ABA lit-
erature, ill will, or financial interests. Importantly, when parents themselves are
surveyed, they project positive attitudes regarding the usage of ABA-based inter-
ventions in the treatment of their children. Thus, when parents of children who
graduated from ESDM were asked to evaluate the program, they rated their expe-
riences with ESDM positively and rated it as socially-valid (Ogilvie &
McCrudden, 2017). Similarly, parents of children treated with a variety of home-
based ABA-based programs highlighted the overwhelmingly positive impact the
interventions had on their children and deemed these interventions as socially-
valid. The concept of social validity indicates how acceptable a given treatment (i.e.,
treatment acceptability) is to the population for which it was designed. A socially-
valid intervention generally has a positive effectiveness and long-term trajectory.

Thirty-some years after the work of the UCLA Young Autism Project, the chil-
dren are now adults. There are now studies on optimal outcomes of ASD in adult-
hood, since ASD is a life-long developmental disorder; that is, approximately
5-18% of individuals with an early ASD diagnosis are projected to, by adolescence
(Helt et al., 2008), have no symptoms of ASD, and indeed to be behaviorally indis-
tinguishable from their peers with a history of typical development. It has been
documented that optimal outcome individuals generally receive earlier and more
intense interventions based on ABA (Orinstein et al., 2014). Given the evidence in
the literature on ASD, depriving or unjustifiably limiting exposure to high-quality
ABA-based programs substantially lowers the chances of children with ASD reach-
ing optimal outcomes in adulthood.

An important feature of intervention research is that evidence-based practice is
a dynamic, not static, concept. The intervention literature is highly active and for-
mulates new questions and challenges for researchers in an ongoing fashion. One
such challenge in the field of developmental disorders in general and ASD in par-
ticular is the challenge of “non-responders,” that is, children, who do not respond
to EBI, regardless of how effective it has been shown to be in research studies. The
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dearth of information about the mediators and moderators that differentiate chil-
dren’s responses to EBI is widely acknowledged in the field, and there is a need for
studies that establish guidelines for the prediction and monitoring of how an indi-
vidual child with ASD will respond and is responding to a particular treatment.
Such guidelines are especially important for CTM, given the extensive commit-
ment of time and resources that these interventions entail (Smith & Iadarola,
2015). There are already developments with regard to monitoring specific bench-
marks deemed to be informative in determining whether a given intervention is
progressing as intended. Moreover, there are suggestions for remedial strategies to
consider when the intervention is not progressing (Ferraioli, Hughes, & Smith,
2005). The greater the palette of EBI, the higher the chance of a “match” between
a particular child with ASD and a particular EBI that is beneficial for that partic-
ular child.

There is a growing body of longitudinal analyses that are illuminating how child
and family characteristics influence the course (i.e. initiation, continuation, and
adherence) of ABA-based interventions (Kasari, 2015). Among the most common-
ly named child characteristics that matter, cognitive functioning, age at interven-
tion entry, and social engagement are mentioned. Yet, the available information on
child characteristics differentiating treatment outcome is limited.

It is also important to note that families differentially engage with treatment
(Croen, Shankute, Davignon, Massolo, & Yoshida, 2017). For example, among 293
insured children referred for ABA-based EBI, 23% never initiated treatment.
Among those initiating treatment, 31% discontinued treatment within 1 year of
treatment initiation, and only 15% received 80% or more of the recommended
treatment hours. Among positive predictors associated with treatment engagement
were younger age at referral to treatment, private health insurance, and receiving
more than 10 hours per week of EBI. Among negative predictors associated with
treatment discontinuation were co-occurring psychiatric and medical conditions.
Therefore, in helping the family select and implement EBI, it is essential to consid-
er both child and family characteristics and assist families in adhering to the con-
ditions of the intervention that are essential for its success.

Conclusion

In summary, ABA-based EIBI are the only evidence-based approach to provid-
ing comprehensive, individualized interventions for children with ASD. Such
interventions have the power to alter the ASD trajectory of development.
Importantly, the majority of evidence-based, focused interventions are either ABA-
based or are included in ABA-based EIBI. There are factors that determine the
resulting effectiveness of EIBI. Among such factors are the mode of EIBI delivery
(where and by whom), the length of EIBI, and group (e.g., gender and ethnicity)
and individual (e.g., general cognitive functioning) characteristics of children
receiving EIBI. Moreover, there are multiple unanswered questions, such as the
effectiveness of ABA-based interventions for adults with ASD and the role of ABA
principles in educational and vocational training of individuals with ASD.



ABA Interventions for ASD 721

The majority of adults with ASD do not live independently (Bruder, Kerins,
Mazzarella, Sims, & Stein, 2012), although outcomes are much better for those
adults who received early diagnoses and appropriate treatment as children
(Orinstein et al., 2014). Thus, early diagnosis and EBI starting as early as possible,
within the first year of life, are imperative, as the need for better outcomes in adult-
hood are not only an increasing concern from a humanistic (Orinstein et al., 2014),
but also from an economic perspective. This long-term perspective should encour-
age the professionals developing interventions for individuals with ASD to follow
and respect the standard of providing the field with EBI. Short-term, to establish
a network of effective support for individuals with ASD in Russia, what is crucial
is the policy that guarantees that the federal support system utilizes only the most
effective EBI.

Children and youth with ASD and their families should expect advances in
intervention science to lead to better outcomes. This outlook to better outcomes is
anchored in the necessity of translating scientific results into intervention prac-
tices that service providers may access, and provide professional development and
support for implementing the practices with fidelity. It is important to acknowl-
edge that the quickly growing field of implementation science in developmental
disorders in general and ASD in particular may provide the needed guidance for
such a translational process. Moreover, professional development models for teach-
ers and service providers working with children and youth with ASD have turned
to incorporating an implementation science approach (Odom et al., 2015). Such a
movement from science to practice is a clear challenge and also an important next
step for the field. Similarly, educating the consumers of these interventions (i.e.,
parents, teachers, and therapists of individuals with ASD) about EBI practice is
also a challenge that should shape consumer standards by rejecting interventions
that are not substantiated by empirical evidence. Obtaining such evidence is hard
work, but without it, interventions might harm, not heal.
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Bmemareascra npu PAC ¢ nokasanHoii 3¢ (PeKTHBHOCThIO: aKII€HT Ha
BMelIaTeIbCTBAX, OCHOBAHHBIX Ha MPHUKJIagHOM aHaause noseaenus (ITAII)

E.JI. Ipuropenko™®, C. Toppec®, E.W. Jle6enena*?, E.A. Bougapp**

Pesiome

Hacrosiuii 0630p ocBelaet mocjie[Hue TeHAEHIMK B 00JIaCTH [ICUXO0JIOTO-1Ie[ar0rnYeCKuX
BMeIIATeJbCTB JIJIsl JieTell ¢ paccrpoiictBamu ayrtuctudeckoro criekrtpa (PAC) c¢ yuerom
CTPEMUTEJBHOIO POCTA YuCIa IyOJIUKAIMI 110 3TOIl TeMaTHKe B IOCJEIHIE HECKOJBKO JIET.
B HacTosimuii MOMEHT BHMMAaHHE CHEIMAJUCTOB B objactu BMematenbcTB 1pu PAC
COCPEIOTOYEHO HA COOJIIOEHNY CTAHAAPTOB HAYYHOU JI0KA3aTEJbHOCTH W BHICOKOM KayecTBE
uccregoBanuii. CoriacHO HeJIABHUM CUCTEMATUYECKUM 0030paM, BCe KOMILIEKCHBIE TIPOTPAMMbI
BMelatesnbcTBa s fereil ¢ PAC ¢ pokazanuoii aphekTUBHOCTBIO B TOW WJIM MHOU CTENeH!
OCHOBaHbI HA HAYYHOU MAUCIUILIMHE NpuKJagaHoro ananusa mnosenenus (ITAIT). Peanuszaius
TAKUX MHTEHCUBHBIX ITOBEAEHYECKUX IIPOTPAMM YJIYUIIIAET TPAEKTOPHIO PasBUTUsI PebeHKa ¢
PAC. B uactHOCTH, MeTaaHaJUTUYECKUE MCCJIENOBAHUS JEMOHCTPUPYIOT CYIIECTBEHHOE
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yayuireHue moxaszareseit 1Q W ajanTUBHOrO NOBeAEHUS Y JeTeil, MOMOIb KOTOPBIM
OKa3bIBAJIaCh B paMKaX PaHHUX WHTEHCUBHBIX KOMIJIEKCHBIX IIPOTPaMM, ocHOBaHHBIX Ha [TAIL
Bostee Toro, GOJIBIINHCTBO LEJEBbIX BMEIIATEIBCTB ¢ T0Ka3aHHOU a(h(EKTUBHOCTBIO IS IeTeil
¢ PAC 6o Taksxke ocoBanbl Ha [TATL, 1u60 SIBJISIOTCS KOMIIOHEHTAMU KOMILIEKCHBIX TIPOTPAMM
BMelaTeabcTB, ocHOBaHHbIX Ha [TATI. B nociennee Bpems Bo3pacraetT MHTEPEC K MOJYJIbHBIM
BMeEIIATEIbCTBAM, KOTOPbIE IO3BOJISIOT OOECIEUYUTh BBICOKYIO CTENEHb WHIAWBUYAJIM3AIUM
[POrpaMMbl IOMOIIK JJIst KaskA0ro peberka ¢ PAC, B TO jKe BpeMst y0BJIETBOPSIsI CTaHAapTaM
HAay4HOIl JI0Ka3aTeJbHOCTH. POCT 4muciaa CTPOTUX OIEHOK A(h(HEKTUBHOCTH Pa3IUYHBIX
BMEUIATEJIBCTB, TTPUMEHAECMBIX B PEAJbHBIX HEKJIMHWYECCKUX YCJIOBUAX [JIA KOMIICHCAIIUN
OCHOBHBIX AepuiuTOB, cBsA3aHHbIX ¢ PAC, cosmaer ajexkBaTHyt 0a3y JJIsi BHEADEHUS] U
HIMPOKOTO MCIIOJIb30BAHMS BMEIIATENbCTB € JOKa3aHHOM 9((EKTUBHOCTBIO B CHCTEME TTOMOTIN
srozistmM ¢ PAC, B TOM 4mciie HeClenuaaucTaMu, mpoiieiiMu 6a3oByio MOATOTOBKY.

KimoueBble cioBa: pacCTpoHCTBO ay THCTHYECKOTO CIIEKTPa, TOBEJCHYECKUE BMEIIATE/IbCTBA,
MIPUKJIATHON aHAJIN3 TIOBE/ICHIS, BMEIIATEIbCTBA C JI0Ka3aHHOI 3 (HeKTUBHOCTDIO.
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