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Acronyms
ABA = Applied Behaviour Analysis
ABC = Autism Behaviour Checklist
ABLLS = Assessment of Basic Language and
Learning Skills
ADDM = Autism and Developmental Disabilities
Monitoring Network
ADHD = Attention Deficit Hyperactivity Disorder
ADI-R = Autism Diagnostic Interview-Revised
ADOS = Autism Diagnostic Observation Schedule
ASD = Autism Spectrum Disorder
AIP = Autism Intervention Program
BCBA = Board Certified Behaviour Analyst
CARS = Childhood Autism Rating Scale
CDI = Communicative Development Inventories
CDMGs = Clinical Decision Making Guidelines
CEC = Clinical Expert Committee
CPGs = Clinical Practice Guidelines
DFO = Direct Funding Option
DSM = Diagnostic & Statistical Manual
DSO = Direct Service Option
DQ = Developmental Quotient
ECP = Expert Clinical Panel
EI = Early Intervention
EIBI = Early Intensive Behavioural Intervention
EOWPVT = Expressive One Word Picture
Vocabulary Test
ESDM = Early Start Denver Model
EVT = Expressive Vocabulary Test
GARS = Gilliam Autism Rating Scale
IBI = Intensive Behavioural Intervention
ID = Intellectual Disabilities
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IQ = Intelligence Quotient
IRM = Independent Review Mechanism
JA = Joint Attention
LD = Learning Disability
LEAP = Learning Experiences and Alternative
Program for Preschoolers and Their Parents
MA = Mental Age
MAC = Medical Advisory Committee
MCYS = Ministry of Children and Youth Services
MSEL = Mullen Scales of Early Learning
NIDCD = The National Institute of Deafness and
other Communication Disorders
PDD-MRS = The Scale of Pervasive Developmental
Disorder for Mentally Retarded Persons
PDD-NOS = Pervasive Developmental Disorder
Not Otherwise Specified
RAPON = Regional Autism Providers of Ontario
Network
RBS = Repetitive Behavior Scale
RCT = Randomized Control Trial
SCQ = Social Communication Questionnaire
SD= Standard Deviation
SLP = Speech-Language Pathologist
SP = Symbolic Play
SRS = Social Responsiveness Scale
SSRS = Social Skills Rating System
TPAS = Toronto Partnership for Autism Services
VABS = Vineland Adaptive Behavior Scales
VABS-ABC = Vineland Adaptive Behavior ScalesAdaptive Behavior Composite Scales
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Executive Summary
The effectiveness of IBI or Early IBI (EIBI) for young children with ASD continues to be consistently
demonstrated across the research literature, with increasing evidence that starting IBI at a younger age is predictive
of better outcomes in a number of domains. However, the stakeholders we heard from were in unanimous
agreement that because waitlists for IBI (or EIBI) are so long in Ontario, many children with ASD are aging out of
the effective age range and going on to school without IBI.
One stakeholder commented:
“Parents wait years for their child to come to the top of the list and then live in tremendous fear that their child will be discharged from
the program because once their child is discharged there is nowhere for them to go to get further help.”
Based on our focus group discussions with parents, educators, and clinicians we have also heard unanimous support
for the concept that it would be most ethical to give some intensive treatment time to all children with ASD deemed
appropriate for EIBI who are under 5 years of age, rather than give a great deal to a small number of children with
ASD.
The Committee supports the need for clinical practice guidelines to enable the implementation of evidence-based
practices, ensuring a high degree of fidelity to a chosen model. Like other panels and committees before us, we
strongly endorse a system that offers standardized, consistent, and transparent service decisions across the
geographic regions of the Province. Effective guidelines, however, must be evaluated and frequently updated.
While there is a paucity of evidence, especially empirical evidence, on the use of benchmarks as they pertain to IBI
for children with ASD, we remain in favour of some form of benchmarks to monitor a child’s progress in each
treatment phase and across a treatment continuum.
Importantly, one stakeholder commented:
The Benchmarks aren't the issue, it's that there are no other programs for the child to go to when they are discharged.”
Thus the development of a comprehensive continuum of care for children and youth with ASD is the most
important long-term goal for our Committee.
A continuum of services could start from the earliest signs of ASD in infancy with the integration of existing
services in a systematic and developmentally appropriate way, particularly early intervention (infant development
and resource teachers), speech and language pathologists (SLP) and ABA-based programs. In this process many of
the gaps in the current service system would be filled. The IBI program would constitute only one part of the
continuum; it would provide care for infants and preschoolers presenting with symptoms of Autism between 12 and
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48 months who have not responded sufficiently to the early intervention and SLP interventions offered upon
detection of red flags for ASD.
Supporting the transition to school-based services, both children who have received IBI and those who have
responded to other forms of intervention may need ABA-based services and other evidence-informed services such
as ongoing access to consultative and direct speech and language intervention as well as educational remediation as
they move through school.
An Autism Spectrum Disorder continuum of services would, of necessity, be grounded throughout childhood by
Applied Behaviour Analysis (ABA)-based approaches used by each part of the continuum: in providing school
readiness and academic education, in supporting challenging or difficult behavioural responses, and in addressing
emotion dysregulation, sensory distress, anxiety and other mental health concerns.
In such a system we suggest refraining from the use of the term discharge, preferring the term transition.
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Historical Context
Members of a previous Expert Clinical Panel (ECP), chaired by Dr. Peter Szatmari, developed Clinical Practice
Guidelines for the delivery of IBI in Ontario in 2007. The ECP contended that a system of monitoring progress and
evaluating gains of children in the program was needed to adhere to the proposed Clinical Practice Guidelines.
Indeed, five of the seven guidelines specifically referenced this need. In particular, Clinical Practice Guideline #7
states that, “In order to continue in IBI, there should be specific, reasonable and relevant benchmarks formulated to
demonstrate continuing benefit….”
As a result of this requirement, as well as families’ repeated requests for consistent and transparent clinical decisionmaking across the province, a separate Benchmark Development Panel, chaired by Dr. Nancy Freeman, was
appointed and set to work in 2008, delivering a proposed set of Benchmarks to the Ministry of Child and Youth
Services in late 2008. Neither the Clinical Practice Guidelines nor the Benchmarks were approved for
implementation in Ontario by the Ministry.
A Pre-Implementation Analysis of the proposed Benchmarks for Autism Intervention Programs (AIP) in Ontario,
programs that deliver IBI, was completed for the Ministry in 2010. The purpose of the analysis was to better
understand the impact of implementing the proposed benchmarks on children receiving IBI services through the
AIP. In general, when comparing the decision-making of the AIP and those of the benchmarks, there were fewer
children discharged for success by the AIP than would have been had their progress been measured against the
benchmarks. Those children who were discharged by the AIP for not meeting treatment goals would have been
discharged much earlier in the program had the benchmarks been applied. On the whole, children would have left
the program 11 months sooner if the benchmarks had been implemented.
Much confusion exists as to the current status of the Clinical Practice Guidelines and the benchmarks. In 2012, the
Regional Autism Providers of Ontario Network (RAPON) endorsed a series of Clinical Decision Making
Guidelines (CDMG) as a way of standardizing service delivery and providing consistent and transparent decisionmaking for children with ASD across the nine regions in Ontario. The CDMGs are meant to assist clinical judgment
in determining whether a child’s developmental trajectory is accelerating. Ultimately, these are used to determine
whether IBI is continued or discontinued. The guidelines are based on information in the MCYS Autism
Intervention Program Guidelines, and adapted from the Clinical Continuation Criteria developed by the clinical
directors of the nine regional programs responsible for overseeing the provincial autism program in 2006, the
Clinical Practice Guidelines Report (September, 2007) and the Clinical Benchmarks Report (September,
2008). These guidelines are meant to have greater specificity than the Clinical Continuation Criteria, but be less
stringent and include a broader range of target domains than the Clinical Benchmarks.
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Further adding to the confusion are the poorly understood differences between the term “benchmarks” and the
process of “benchmarking.” At the level of program or system quality improvement, benchmarking describes the
results of organizations with the best performance on a quality measure. These organizations may be the source of
"best practices" (i.e., processes leading to superior results). In this context, benchmarking can be used to establish
achievable numeric goals for improvement that reflect excellent care.
In the context of ASD service delivery in Ontario, however, benchmarks are meant to denote measures of statistical
change in an individual and were proposed to be used to determine if a child would benefit from IBI, monitor a
child’s progress while receiving IBI, determine when a child has achieved the expected benefit from IBI, and
identify what other related services may be appropriate for a child with ASD.
Many (providers and parents alike) still confuse RAPON’s CDMGs of 2012 with the 2007 Clinical Practice
Guidelines developed by the independent Clinical Expert Panel. Benchmarks have become an inflammatory notion
for many parents as they understand them to be a proxy measure for whether or not their child receives service. In
an environment where IBI is still seen by many parents as the “only” service that counts, there remains much
suspicion and uncertainty regarding the very nature of benchmarks.
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Selected Key Timelines in CPGs and Benchmarks

2007
Expert Clinical Panel delivers Clinical Practice Guideline Report which saw CPGs as aids to
clinical decision making that would make it possible for more children to get access to
service and for parents and policy makers to see IBI as but one service in a spectrum of
services that children with ASD need

2008
Independent Benchmark Development Expert Panel established to provide transparent,
consistent guidelines for clinical decision making, and benchmarks to ensure that all
children on the autism spectrum receive effective, evidence based intervention. Benchmark
Panel report The Development of Benchmarks for the Delivery of Intensive Behavioural
Intervention for Children with Autism Spectrum Disorders in Ontario is submitted

2008
Letter from MCYS directing providers not to use CPGs and Benchmarks

2010
Pre-Implementation Analysis Completed

2012
Clinical Decision Making Guidelines developed and endorsed by RAPON

2012-3
Clinical Expert Committee established and began meeting
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Autism Spectrum Disorder (ASD)1
The term Autism Spectrum Disorder (ASD) describes a condition with qualitative differences and impairments in
reciprocal social interaction and social communication, combined with restricted interests and rigid and repetitive
behaviours, often with a lifelong impact. In addition to these features, children and young people with ASD
frequently experience a range of cognitive, learning, language, medical, emotional and behavioural problems,
including: a need for routine; difficulty in understanding other people, including their intentions, feelings and
perspectives; sleeping and eating disturbances; and mental health problems such as anxiety, depression, problems
with attention, self-injurious behaviour and other challenging, sometimes aggressive behaviour. These features may
substantially impact the quality of life of the individual, and their family or caregivers, and lead to social
vulnerability.
The clinical picture of ASD is variable because of differences in the severity of autism itself, the presence of
coexisting conditions and levels of cognitive ability, from profound intellectual disability in some people to average
or above average intelligence quotient (IQ) in others. ASD is diagnosed in children, young people, and adults if their
behaviours meet the criteria defined in the International Statistical Classification of Diseases and Related Health
Problems (ICD-10) or the Diagnostic and Statistical Manual of Mental Disorders Fourth Edition (DSM-IV) and
have a significant impact on function. Both these diagnostic classification systems used the term 'pervasive
developmental disorder', which encompasses autism, Asperger's syndrome and atypical autism (or Pervasive
Developmental Disorder Not Otherwise Specified; PDD-NOS). For a diagnosis of autism to be made, there must
be impairments present and an impact on the person's adaptive functioning. Both classification systems have
undergone revision and have announced that the term autism spectrum disorder (ASD) is to be used.
Although ASD was once thought to be an uncommon developmental disorder, recent studies have reported
prevalence rates of at least 1% in children and young people. ASD is diagnosed more frequently in boys. The core
autism behaviours are typically present in early childhood, although some features may not manifest until a change
of situation, for example, the start of nursery or school or, less commonly, the transition to secondary school.
Regression or stasis of language and social behaviour is reported for at least a third of children with autism. This
usually, but not exclusively, occurs between the ages of 1 and 2 years, and the reasons for regression and stasis are
unknown.
The way in which ASD is expressed will differ across different ages and therefore, for any individual, may change
over time as they mature in response to environmental demands, in response to interventions, and in the context of
coexisting conditions. Around 70% of people with ASD also meet diagnostic criteria for at least one other (often
unrecognized) psychiatric disorder that further impairs psychosocial functioning, for example, attention deficit
hyperactivity disorder (ADHD) or anxiety disorders. Intellectual disability (IQ below 70) coexists in approximately
50% of children and young people with ASD.
1

Adapted from NICE Clinical Guideline 170 – Autism. August 2013. Downloaded on 30/10/2013 from http://guidance.nice.org.uk/CG170
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There are many claims of a 'cure' for ASD, all of which are without foundation. However, there are interventions
that can help some of the core features of ASD, some of the symptoms, behaviours and problems commonly
associated with ASD, and support families and caregivers. There is also evidence for treatment strategies to reduce
the challenging behaviour that often accompanies ASD and its accompanying comorbid disorders.
Rising Prevalence Rates
About 1 in 88 children have been identified with an ASD
according to estimates from Center for Disease Control's
Autism and Developmental Disabilities Monitoring
(ADDM) Network.2


ASD is reported to occur in all racial, ethnic, and
socioeconomic groups.



ASD is almost 5 times more common among boys
(1 in 54) than among girls (1 in 252).





Studies in Asia, Europe, and North America have
identified individuals with an ASD with an average
prevalence of about 1%.
About 1 in 6 children had a developmental disability
in 2006-2008, ranging from mild disabilities such as
speech and language impairments to serious
developmental disabilities, such as intellectual
disabilities, cerebral palsy, and ASD.

Identified Prevelance of Autism Spectrum
Disorder (per 1000 children)
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Changes to the Diagnostic and Statistical Manual of Mental Disorders3
One of the most important changes in the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders
(DSM-5) is to ASD. The revised diagnosis represents a new, more accurate, and medically and scientifically useful
way of diagnosing individuals with autism-related disorders.
Using DSM-IV, patients could be diagnosed with four separate disorders: autistic disorder, Asperger’s disorder,
childhood disintegrative disorder, or the catch-all diagnosis of PDD-NOS. Researchers found that these separate
diagnoses were not consistently applied across different clinics and treatment centres. Anyone diagnosed with one
of the four pervasive developmental disorders (PDD) from DSM-IV should still meet the criteria for ASD in DSM2
3

Downloaded on 27/10/2013 from http://www.cdc.gov/ncbddd/autism/data.html
Autism Spectrum Disorder Fact Sheet downloaded 28/10/13 from http://www.dsm5.org/Documents/Autism%20Spectrum%20Disorder%20Fact%20Sheet.pdf
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5 or another, more accurate DSM-5 diagnosis. While DSM does not outline recommended treatment and services
for mental disorders, determining an accurate diagnosis is a first step for a clinician in defining a treatment plan for
a patient.
The Neurodevelopmental Work Group, led by Susan Swedo, MD, senior investigator at the National Institute of
Mental Health, recommended the DSM-5 criteria for ASD to be a better reflection of the state of knowledge about
autism. The Work Group believed that a single umbrella disorder would improve the diagnosis of ASD without
limiting the sensitivity of the criteria or substantially changing the number of children being diagnosed.
People with ASD tend to have communication deficits such as responding inappropriately in conversations,
misreading nonverbal interactions, or having difficulty building friendships appropriate to their age. In addition,
people with ASD may be overly dependent on routines, highly sensitive to changes in their environment, or
intensely focused on inappropriate items. Again, the symptoms of people with ASD will fall on a continuum, with
some individuals showing mild symptoms and others having much more severe symptoms. This spectrum will allow
clinicians to account for the variations in symptoms and behaviours from person to person.
Under the DSM-5 criteria, individuals with ASD must show symptoms from early childhood, even if those
symptoms are not recognized until later. This criteria change encourages earlier diagnosis of ASD but also allows
people whose symptoms may not be fully recognized until social demands exceed their capacity to receive the
diagnosis. It is an important change from DSM-IV criteria, which were geared toward identifying school-aged
children with autism-related disorders, but not as useful in diagnosing younger children.
The DSM-5 criteria were tested in real-life clinical settings as part of DSM-5 field trials, and analysis from that
testing indicated that there would be no significant changes in the prevalence of the disorder. More recently, the
largest and most up-to-date study, published by Huerta et al. in the October 2012 issue of American Journal of
Psychiatry, provided the most comprehensive assessment of the DSM-5 criteria for ASD based on symptom
extraction from previously collected data. The study found that DSM-5 criteria identified 91 percent of children
with clinical DSM-IV PDD diagnoses, suggesting that most children with DSM-IV PDD diagnoses will retain their
diagnosis of ASD using the new criteria.
What are Clinical Practice Guidelines (CPGs)?
CPGs are defined as “systemically developed statements to assist practitioner and patient decisions about
appropriate healthcare for specific clinical circumstances.”4 The systematic way of developing CPGs is meant to
ensure that they are based on the best available evidence, supplemented by clinical expertise and patient preferences.5

4

Field MJ, Lohr KN, editors. Clinical practice guidelines: directions for a new program. Washington, DC: National Academy Press; 1990

5

Wollersheim H, Burgers J, Grol R. Clinical guidelines to improve patient care. Neth J Med 2005; 63:188-92.
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What are the purposes of CPGs? They are intended to:
 improve the quality of patient care and health care outcomes
 summarize research findings and make clinical decisions more transparent
 reduce inappropriate variation in practice
 promote efficient use of resources
 identify gaps in knowledge and prioritize research activities
 provide guidance for consumers and inform and empower patients and families
 inform public policy
 support quality control, including audits of clinical or hospital’s practices.
They are not intended to:


provide a “menu-driven” or “cookbook” approach to medicine where the clinician has no discretion



provide guidance to all patients and families and in all circumstances



provide in-depth background clinical knowledge, such as information related to etiology, epidemiology and
prognosis, which is usually covered in the larger literature



be a legal resource in malpractice cases as their more general nature renders them insensitive to the
particular circumstances of individual cases. 6

Clinical Expert Committee
The legal authority of the current Clinical Expert Committee is set out in the Autism Spectrum Disorder Clinical
Expert Committee Constituting Order-in-Council. This Committee was established by a Lieutenant Governor’s
Order-in-Council in 2012 to provide advice to MCYS on up-to-date, evidence-based research on effective clinical
practices and services and supports for children and youth with ASD.
The Committee is responsible for:
a. reviewing and analyzing evidence-based research on treatments, services and supports;
b. providing the Ministry with expert advice on up-to-date and evidence-based research to inform ASD policy
design and program development;
c. providing clinical advice to the Ministry on treatments, services and supports for children and youth with
ASD and their families;

6

Davis D, Goldman J, Palda V, Handbook on Clinical Practice Guidelines Canadian Medical Association 2007
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d. providing advice to the Ministry on the implementation of CPGs and benchmarks that impact how autism
services are delivered and;
e. providing expert advice to the Ministry on other autism-related issues on an as-needed basis.
In order to fulfill its mandate, to date the Committee has focused on:
1. reviewing and providing advice on the implementation of the CPGs that were developed by the ECP for the
AIP in 2007, and benchmarks that were developed by the Benchmark Development Expert Panel in 2008;
2. reviewing existing research in order to provide advice on clinical matters to the Ministry on effective
interventions for children and youth with ASD including, but not limited to, ABA and IBI;
3. examining evidence-based research on autism treatment so as to provide the Ministry with advice, in order
to inform policy design and program development;
4. consulting with those who are impacted by autism including parents, and other experts and professionals in
the field, on effective interventions for children with autism;
5. informing the Ministry on the latest research findings and clinical applications in the diagnosis and treatment
of ASD;
6. providing answers to questions on clinical aspects of autism on an as-needed basis (e.g. prevalence rate); and
7. reporting to the Minister and provide an overview of findings related to issues within the Committee’s
mandate.
It is worth noting that the Committee does not have a mandate to:
a. make recommendations to the Ministry on funding for autism programs;
b. make recommendations to establish new Ministry programs;
c. administer or review decisions made on eligibility for or discharge from autism programs; and
d. make any decisions, including clinical decisions, specific to a particular individual.

Autism Spectrum Disorder Clinical Expert Committee

20

Autism Spectrum Disorder in Ontario 2013
General Methods
This report marks our formal effort at addressing point #1 above… “reviewing and providing advice on the implementation
of Clinical Practice Guidelines (CPGs), that were developed by the Expert Clinical Panel for the Autism Intervention Program in
2007, and benchmarks that were developed by the Benchmark Development Expert Panel in 2008”
There were two main areas of work carried out by the committee members. One was a targeted literature review
and the other was a series of stakeholder consultations across the province. Across the province, consultation
groups were held with parents, educators, clinicians, and diagnosticians. In some regions, parent advocates and IRM
psychologists were also included. Two meetings were held with RAPON administrators and clinical directors, one
toward the beginning of the consultation process and one toward the end.
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Methodology
Stakeholder Consultations
One hundred and sixteen stakeholders participated in our consultation process between June 2013 and October
2013 across the province to supplement the results from the targeted literature review. Fourteen independent
consultation groups were conducted with professionals (n = 87), parents and advocates (n = 27), as well as
individual consultations with professionals who did not attend the group consultations (n = 2) and a follow-up
consultation with RAPON directors/executive directors and clinical directors.
Participants
Stakeholder participants were selected using both random and purposive sampling procedures. They were recruited
through email, telephone, and, depending on the particular stakeholder group, through agency-disseminated e-mails
from point-of-contact representatives within organizations. Committee members explicitly identified participants
for the consultations and, in other instances, participants responded to general organization-wide requests put
forward by Committee members. Specifically for our educator stakeholder groups, participants were selected
randomly with the constraint that the various school positions were represented. Other stakeholder participants
were recruited through massed emails and finally, some stakeholder participants were recruited by explicit selection
by Committee members and were contacted directly (phone or e-mail) to determine interest in and availability to
participate.
Stakeholders represented diverse perspectives: participants with relevant professional experiences as well as parents
and advocates. Professionals who participated represented the following disciplines: education (teachers, educational
assistants, child and youth workers, and administration staff), psychology (psychologists and psychological
associates), medicine (general and developmental paediatricians), and speech-language pathology. Among these
disciplines, a small subset of participants from the consultation groups self-identified as Board Certified Behaviour
Analysts (BCBAs). In the parent and advocate groups, four Francophone family members participated. No First
Nations or Aboriginal families were amongst the participants. Informal observations and introductions during
consultations revealed some multicultural diversity among included parent and advocate participants. Parent and
advocate stakeholders represented children between the ages of 4 and 18 years old. Stakeholder participants
identified their location of employment (i.e., professionals) or residence (i.e., parents and advocates) in the following
areas of Ontario: Barrie, London, Toronto and the Greater Toronto Area, Ottawa, Sudbury, Thunder Bay,
Kingston, Toronto, Hamilton, Niagara Region, Windsor. Collectively, our consultation groups represented eight
out of the nine MCYS regions.
Consultation Procedures
Stakeholder consultations were facilitated by a minimum of two Committee members leading each group and were
conducted in person and through teleconference as well as in a mixed format (i.e., combination of teleconference
Autism Spectrum Disorder Clinical Expert Committee

22

Autism Spectrum Disorder in Ontario 2013
and in person participants). Facilitators began each consultation group with formal introductions, as well as an
explanation of the mandate for the process put forward by MCYS. Facilitators followed a semi-structured
consultation guide to organize the discussions (Appendix 1). Note takers were present at the consultations to
formulate detailed written accounts of what was discussed. All participants were invited to provide additional
feedback following the consultations.
Beyond the standard group consultations, two individual consultations and a follow-up consultation with RAPON
members and clinical directors were conducted. The individual consultations were organized to solicit feedback
from selected individuals who were not available to participate in the group consultations. The follow-up
consultation with RAPON members and clinical directors was intended to gather further insight into these
participants’ perspectives on relevant issues.
Examining the Consultation Findings
Emerging consultation themes and impressions were discussed at Committee meetings. Consultation notes were
gathered and divided between two Committee members who reviewed the notes in depth. Themes were explored
within and across stakeholder consultations. Post-consultation feedback in the form of emails and letters from four
participants were also incorporated into the consolidation of themes. Final themes were discussed and refined by all
Committee members.
Literature Review
A literature review was conducted as part of our work. Since members of the ECP for the AIP had already
conducted a “systematic” literature review (see report September 2007) and a “focused” literature review was
completed in 2008 as part of the Benchmark Development Expert Panel’s work, our current “targeted” literature
review was intended to provide an update of the evidence since 2008. The purpose of this literature review was to
determine whether IBI is efficacious and effective, and for whom, and also to document what benchmarks and
what predictors have been reported in the published literature.
To maintain fidelity to the previous two literature searches, the same systematic search strategy used in the CPG and
Benchmarks Reports was employed. The current literature reviewed included all the articles identified through a
search of PsycInfo, ERIC, and Medline. More than 3500 studies were identified though the systematic search
strategy outlined in Appendix 4.
Criteria for inclusion in the review of IBI studies
The following is a summary of the criteria for the types of participants, predictors, interventions, and outcomes
used in the search strategy. A study was required to meet the following criteria in order to be included in the
current review of individual studies:
1.

The study was published between January 2008 and September 2013 (publications in 2007 were also
reviewed to ensure that all publications in 2007 had been taken into account elsewhere, in the previous
literature searches, or in published systematic reviews).
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2.

The study evaluated the effectiveness of IBI interventions for children with ASD.

3.

The study was not evaluating a medication or a complementary medical approach.

4.

The study sample size was greater than 10 children per group to allow for reasonable statistical power.

5.

The study was focused on children with autism, PDD-NOS, or Asperger Syndrome.

6.

Outcome measures had to be observable and/or quantifiable.

Since 2008, there have been eight meta-analyses published and two reviews of those meta-analyses. However,
nearly all of the studies included in these meta-analyses did not go beyond a 2008 publication date. Therefore,
information from individual studies since 2008 was synthesized. The title of each identified reference was reviewed
and where doubt existed a review of the abstract and/or the full article was also conducted.
A research assistant performed the literature review, including all interventions for the treatment of ASD. All study
designs assessing the benefit of an intervention of interest were included in the initial search strategy (i.e., studies
were not limited to randomized control trials or clinical control trials). All identified articles were brought back to
the Committee for decisions on which articles were to be included in the present report. A smaller working group
of Committee members reviewed the studies and assisted in the writing of the literature review section. The
literature review did not include any “grey literature” (unpublished reports, book chapters, non-peer reviewed
articles, etc.).
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Limitations
Challenges Specific to the Ontario Context
The geographical diversity of Ontario with population density varying enormously between urban and rural areas,
the multilingual nature of populations across the province, and the variation in available staff in different regions,
represent many obstacles to standardization of service delivery and pose barriers to optimal autism care. The
Committee attempted to represent at least some of these issues in the stakeholder consultations by actively seeking
participants who were thought to represent elements of this diversity as much as possible.
There were several methodological limitations to our consultations. Specifically, there were procedural limitations
with regard to organizing and conducting these consultations. Given the uniqueness of both the professional and
parent and advocate stakeholder groups, consultations were formatted to best accommodate availability (e.g., time
of day; child care arrangements) and accessibility (e.g., location of consultations). There was also variation in terms
of group sample sizes (range: 4 to 21 participants), duration (range: 1 to 2 hours), and times of day consultations
were offered (e.g., morning, lunch, evening). In addition, some of the consultations were conducted through
teleconference, in person, as well as mixed groups. Because consultations were not audio-recorded or transcribed,
we relied on the accuracy of our notes as well as those of the note takers to capture participants’ experiences. Aside
from the facilitators’ semi-structured consultation guide, standardization of the consultation format varied; however,
the heterogeneity in group format and presentation was done to accommodate the unique needs of our various
stakeholders.
Consultation Recruitment and Sample Selection
There were also sampling and recruitment limitations. Concerted efforts were made by Committee members to
recruit stakeholder participants outside of the Greater Toronto Area. Also, recruitment procedures were not
standardized: participants were recruited using both random selection and purposive (e.g., snowball, word of
mouth) sampling methods. Two participants did not have the opportunity to participate in a group setting, and
only one of the stakeholder groups was provided with a follow-up opportunity.
Families with diverse service experiences were sought for recruitment (e.g., duration of service, transitioned through
the Connections program vs. not transitioned through Connections). It is possible that those who had more
extreme perspectives volunteered overly negative or positive opinions. However, the views expressed appeared to
represent a wide mixture of perspectives. Further, only a small number of Francophone families (n = 4) were
represented in our consultations.
School board staff members were recruited as volunteer participants in focus groups while they were attending
Geneva Centre Autism workshops near the end of the summer vacation period. Those who attended these
workshops were interested in learning about ASD and could have thus represented a highly motivated group with
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respect to ASD: some perceived themselves to be very knowledgeable about ASD and others admitted to having
less experience.
Literature Review Limitations
There are several limitations to the literature review that should be noted. Given that only two RCTs were
published since 2008, we deliberately expanded the search beyond RCTs as a way to identify promising research and
capture the breadth of the research landscape of relevant IBI research. It is important to note that a large majority
of these studies were not central to answering the key literature review question, therefore were not included in the
literature review. It is also possible that some relevant studies were not included in this literature review because the
definition and the use of the term IBI is inconsistent in the literature (e.g. interventions were sometimes referred to
in the literature as ABA even though it was IBI, and vice-versa), differing on treatment content, duration, and
intensity. Studies where this information was unclear were not included as part of the literature reviewed.
Moreover, a search of the reference lists of included studies (i.e., ancestor search) was not performed.
While the literature search and review was carried out in a detailed and systematic manner, the rigor of this targeted
review was not at the level of a Cochrane Review. It was difficult to compare the benefits or expected change of
IBI treatment across studies for several reasons. While the domains assessed in each study are similar, heterogeneity
existed in the measures and instruments used to assess those domains, which makes it difficult to compare across
studies. Other differences that make these comparisons difficult include differences in treatment content,
intervention intensity, duration, setting, fidelity to treatment model, and participant characteristics (such as age at
treatment intake and study exclusions based on the presence of other medical comorbidities).
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Stakeholder Consultation Findings
We asked: “Who is IBI for?”
Based on a review of the findings from the various stakeholder consultations, common themes related
to: Appropriateness and Suitability of IBI, Need for Standard Criteria for Consistent Decision-Making, Diagnosis,
Outcomes, Equity/Accessibility, and ABA Supports.
Appropriateness and Suitability
Stakeholders raised the following questions:
1. Should IBI be given to older children, 6 years of age and older?
2. Are the current guidelines for IBI in the best interests of the child?
3. Is IBI the most appropriate treatment and for whom?
There was common agreement among stakeholders that IBI is meant as early intervention; early intervention was
described as “key” and that it was critical to intervene as early as possible with infant child development services.
Also, many stakeholder groups (including parents, those in education, and health professionals) indicated that they
believed there is a specific age range for which IBI has been shown to be effective; that is, IBI is intended for
children starting at 18-24 or 18-36 months and should extend until the end of the pre-school age period, and
therefore children should be receiving IBI sooner than they currently are. They cited research by Dr. Tristram
Smith, an expert in the area, which indicates that IBI outcomes are not as strong for children who are 6 years and
older, or who are “lower functioning”; based on this research, stakeholders questioned whether children who are
either older than 6 years or more cognitively impaired would benefit from IBI, and they raised the issue of whether
this population should be receiving IBI at all. Some stakeholders indicated that while there was little or no evidence
to support using IBI with older children and youth (from 6 to 18 years), “there is nothing else out there” in terms of
services. Although there were some positive implications for expanding the age range for children receiving IBI
(i.e., equity and inclusion), it was felt expanding the age range and having more children receive IBI would limit the
availability of IBI services for younger children. Furthermore, the consensus among stakeholders was that IBI was
meant to be a short-term treatment to prepare children for school, and as a result, it is a priority for those prior to
senior kindergarten.
Stakeholders expressed confusion as to why some children receive IBI and others do not. They indicated that
according to the 2000 AIP guidelines, IBI is intended for children at the more severe end of the autism spectrum;
but thought that this criterion was no longer present in the 2006 guidelines; their impression was that clinicians were
continuing to use this criterion in decision-making regarding eligibility for IBI. Further, they suggested that there is
no definition of what ‘severe’ means and how it is determined, and as a result, there is confusion whether to base
decisions related to severity on a child’s cognitive or adaptive functioning versus their autism symptoms; similarly,
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how regions determine severity may also be different. According to stakeholders, AIP guidelines are necessary for
assessment, but there are no guidelines for what a best-practice assessment really means, though a child’s readiness
to learn is helpful. As a result, they indicated that children may be deemed ineligible for IBI if they are too high
functioning and therefore the intensity of service is not necessary (e.g., children with Asperger’s Syndrome), or they
may be too low functioning and therefore their overall developmental profile suggests that IBI is not the
appropriate program for them (e.g., a program that is meant to target specific adaptive skills would be more
appropriate). Furthermore, with respect to eligibility, some stakeholders expressed concern about how “too high
functioning” was determined, providing an example of assessment for level of functioning being done by
comparing children who are being assessed for eligibility to those already in the AIP, rather than to typicallydeveloping children.
Diagnosis
Stakeholders indicated that receipt of IBI is dependent on a diagnosis of autism and the competency of the
diagnostician to make an accurate diagnosis, so a delay in receiving a clear diagnosis of autism could result in a delay
in receiving IBI. They suggested that although a diagnosis is needed to receive IBI services, there could be an
interim step where some service is delivered without the need for a diagnosis, similar to how receipt of behaviour
supports within school boards often do not require a specific diagnosis.
Need for Standard Criteria for Consistent Decision-Making
A major issue among stakeholders, particularly parents and clinicians, was the lack of clear and reliable criteria to
determine eligibility for IBI, which would be consistent across regions. Entry criteria were considered to be vague
and confusing, particularly if IBI is most appropriate for a certain age and profile. Parents indicated that some
children were said to be eligible, then later assessed again at entry and because they developed language skills (often
at high cost to parents) or had behavioural issues during this waitlist period, were no longer deemed eligible.
Clinicians indicated that they did not have a clear understanding of why some children are accepted into IBI and
others are not, and were “sometimes surprised by finding out that some kids are accepted”. A question emerged as to what
other services children would qualify for if they were not eligible for IBI.
Stakeholders were particularly unclear about CPGs, though they did acknowledge that these could be very helpful in
determining IBI service delivery. They described a problem with a “one size fits all” approach to IBI, when in fact
the right treatment needs to be provided at the right time for the right children. There was also the view that IBI
seems to have become standardized and provided in the same way to all children, when in fact the AIP guidelines
suggest that IBI should be based on individual goals, trajectories and interests of children with Autism. Parents in
particular noted concern that too much focus is on guidelines as opposed to treating their children: “people are trying
to implement guidelines, but somebody has to be doing the work and that’s not happening.”
Waitlists
A common issue identified among stakeholders was that of waitlists and the length of time before children received
IBI service. As described by one psychologist, “Wait time must be reduced – it’s ridiculous – children are not getting the
Autism Spectrum Disorder Clinical Expert Committee

28

Autism Spectrum Disorder in Ontario 2013
program and they’re beyond the age when research suggests benefits [by the time they receive IBI service].” Parents described
situations of having to wait 2-3 years before obtaining IBI service, so that even when the child was identified as
eligible, he/she had progressed without treatment for a considerable amount of time or had to receive privatelyfunded treatment while waiting, with parents having to take on extra jobs to cover the cost of the treatment. As
one clinician noted, “There’s definitely a two-tiered system – parents who can afford private have a different experience.” Parents
commented that they feel punished for providing their own support. Children making progress at the point of
reassessment when they are at the top of the waiting list are now no longer eligible because they do not fit with the
level of functioning targeted by the AIP. Stakeholders were in agreement that because waitlists were so long, some
children with autism were aging out of the eligible age range and going to school without IBI treatment.
Outcomes
Stakeholders asked: What do we know about children for whom IBI is suitable and their development? Clinicians,
in particular, were interested in examining the outcomes of children who first received IBI in the province in order
to determine progress and its maintenance over time. There was also some consensus that DSO and DFO
providers need to have a common understanding that past a certain amount of time, there are limited benefits of
IBI service, as suggested by the research literature.
Equity/Accessibility
Stakeholders expressed some unfairness about the current system of IBI. That is, it was suggested that IBI is more
difficult to access in rural versus urban settings, remote regions of Ontario and by First Nation or Aboriginal
peoples. Also, stakeholders indicated that the current guidelines screen out those with an intellectual disability.
Finally, parents in particular suggested that ineligibility results in a lack of service. As one parent noted, when they
are told their children are not eligible for IBI, the children are “getting dumped on the doorsteps of the school”.
Other ABA Supports
The majority of stakeholders indicated that IBI is but one of many ABA supports, and that a continuum of ABA
services should exist across the life course and ASD spectrum. One clinician described the Connections for
Students Program (Connections) for example as a “jewel” for children with ASD, and the School Support Program
provides training for teachers and educational assistants to provide ABA in the schools. Stakeholders generally
supported the notion that there have been very positive things that have happened regarding school-based ABA
consultants, though unfortunately they mainly happen for the select group of children who have come from IBI.
Parents expressed being conflicted by the many ABA services happening simultaneously and which one would be
most appropriate for their child with autism.
We asked: “How long should IBI last?”
Reviewing findings from the various stakeholder consultations, common themes were: Decision-Making Criteria,
Benchmarks, and Transition from IBI to Other Services. Of note, psychologists with experience with the AIP
(both from Direct Funding Option [DFO] and Direct Service Option [DSO]) had a number of opinions to share
about how long IBI should last. They generally felt that IBI service should end when the school system and other
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ABA-based interventions begin. Some psychologists emphasized how IBI is not meant to be longer than 2-3 years,
and that the focus should be on preparing children with autism to be ready for senior kindergarten and to transition
to the school system. Others suggested that it should be capped in terms of the numbers of years offered instead of
based on age, with a maximum of 2-3 years of IBI service provision and then looking to transition children and
families to other supports and services.
Decision-Making Criteria
In general, stakeholders highlighted the issue of who is discharged from IBI and who stays longer, and the criteria
used for this determination. They asked the following questions:
1. What is the evidence for when to discharge from IBI?
2. How is IBI therapy applied in an evidence-based way?
3. What is in the best interest of the child with autism?
Clinicians suggested that there is no research evidence regarding when to talk about discharge from IBI, and noted
the decision had to be clinical. They further suggested that clinical decision-making depends on the child with
autism and what is best for what he/she needs. There was an impression among stakeholders that the AIP tries to
move children out as fast as possible and some expressed that it “feels like they’re getting shuffled through”. Parents
expressed being “terrified that their child will be kicked out”, and that the reason for discharge is not provided in a way
that satisfies parents, resulting in a lot of questions and speculation. Also, stakeholders indicated that there were
rules about IBI and school, for example, if a child is in school a certain amount of days, they will lose services. For
parents, there is the issue of how decisions are made and communicated to them regarding IBI.
Across stakeholder consultation groups there was a common appreciation that IBI should be discontinued if it is no
longer working for a child with autism. This was seen as particularly critical given the waitlist for service. However,
the determination of how to operationalize discontinuation criteria varied among stakeholders. For some it was
difficult to understand the current decision-making criteria, and those who worked in different regions noted a lack
of consistency in decision-making processes to determine who remains in IBI. Others suggested that at least the
previous age 6-years cut-off for IBI was transparent. All, however, recognized a need to support decision-making
and clear guidelines about progress. The consensus was for the most part, when guidelines exist, the system could
work very effectively. Clinicians recognized that a great amount of work has gone into the CPGs, “CPGs are not
intended to be cookie-cutter”, and the goal is to consistently implement the Guidelines across the province.
The decision to discharge from IBI is currently often experienced by psychologists as “agonizing” because of what it
implies for families (a loss of service, real or perceived). Psychologists agreed that the decision-making process is
not transparent for families. At the moment, they indicated that clinical decision-making might look like “there is
something to hide rather than focusing on basing these decisions in science and good clinical practice”. A need for a transparent flow
of service to families and providers was consistently expressed. Clinicians suggested that if there were a rule, then
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everyone would need to know it, which would limit difficult conversations with families who feel that their children
are being discharged because they “fail” the program.
As a stakeholder group, clinicians offered a number of ideas regarding how to make treatment decisions, which
included the following:
The need for an age cap (e.g., ending at age 6 years), or a cap in terms of number of years of service, was mentioned
by many as a potential viable alternative to the current decision-making guidelines, which were felt to be variable
and place too much emphasis on clinical judgment. Some individuals suggested a system where everyone would
receive 2 or 3 years of IBI service and then be automatically transitioned to the school system and other less
intensive developmental services. This way, everyone could get some early intervention, rather than being subjected
to long waitlists, and missing the “best” therapeutic window.
It was felt by many that progress should be considered across different domains rather than an all-or-nothing
singular domain, as progress will often be more apparent in some areas over others.
There were many reports of perceived variability in IBI decision-making processes. Parents perceive different
decisions being made in different regions of the province for seemingly similar cases as well as a perceived need in
some but not all jurisdictions to have multiple inputs regarding who gets discharged from IBI and who continues.
Clinicians lobbied for some interim measure to “disallow the one offs,” by which they meant external pressure or
influence brought to bear upon them regarding individual cases.
Clear decision-making criteria were felt to be essential by most stakeholders, though there was a need to be clear on
the level of intensity that is leading to changes in the child’s developmental trajectory. Broad-based measures of
developmental change were preferred to measure these changes.
It was widely suggested that decisions be made in an efficient way so as to help families move to the next service
stream.
Reviewing progress every 6 months was found to be helpful in tracking a child’s progress in IBI, while at the same
time, it was identified as but one part of the decision-making process, and recommendations from the clinical team
also need to be taken into consideration.
Frequent discussion of a child’s progress regarding clinical decision-making has been helpful for parents to keep in
mind what the goals are and how IBI is supposed to help. So far, the experience of clinical decision-making has
involved what to do with children who have not been progressing in IBI.
Clinical decision-making guidelines should be referenced regularly, and both DSO and DFO providers in a region
should have the same guidelines. This helps provide consistency between these two systems, especially for staff, in
terms of continuity.
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Benchmarks
Among stakeholders, there was quite a varied understanding and lack of clarity about what ‘benchmarks’ specifically
referred to with regard to the AIP. For example, benchmarks were conceptually clear to those in education, as it is
a term used in frequently the education sector, but they did not know what this term meant in relation to IBI.
Stakeholders asked the following questions in relation to benchmarks:
1. How do we judge if a child is making progress in IBI or not?
2. What time period should we start with as a basis to evaluate change? Three months? Six months? Twelve
months?
Stakeholders generally indicated that benchmarks are important, but noted concerns over current processes.
Benchmarks were considered to be helpful for the re-evaluation of IBI every 6 months, and the lack of standardized
benchmarks was seen as creating a lot of difficulties across regions and to families. Parents who have had
experience with the AIP in some form (either through their child receiving or being denied IBI) had many opinions
about the way benchmarks or clinical decision-making guidelines are applied, and this varied tremendously across
regions. To some parents, the determination of progress through IBI, and consequently the basis on when it should
be discontinued, felt like one clinician “picked criteria arbitrarily based on the ABLLS” (an assessment, curriculum, and
skills-tracking system used to help guide the instruction of language and critical learning skills for children with
autism or other developmental disorders). Clinicians in some regions were described by parents as “making lifedecisions about children’s lives” in determining discharge from IBI.
A major issue for stakeholders was the poor communication between IBI service providers and parents about what
was “happening” with children in IBI treatment. While many parents had meetings with IBI providers, parents felt
that their priorities and those of the professionals were different. For instance, clinicians may suggest that the focus
of IBI be on building life skills while parents might want a continued focus on academics. This difference could lead
to the lack of a working relationship necessary for effective service provision. Some parents saw progress in their
child with implementation of IBI and did not understand why this was not enough for their child to continue in IBI
long-term. They noted that clinical decision-making was not clear or that what was described to them was difficult
to understand. Some parents felt that individuals familiar to their children should do the assessments used to
determine learning and that decisions regarding ongoing IBI provision be made based on changes in the individual
abilities of their children as opposed to a set of targets across all children (i.e., favoring individually-tailored
benchmarks).
Psychologists who worked in some capacity related to the AIP (either with DFO or DSO) indicated the need for
some type of clinical decision-making guidelines to help determine progress in IBI and to have a common language
with parents on what progress means, though they acknowledged that these were not being implemented in a
consistent manner across geographic regions. Some psychologists voiced their discouragement with the Ministry
for telling them not to implement the benchmarks that were developed in 2008, when they believed ethically and
professionally that a clear and consistent criterion was needed to operationalize children’s progress in IBI clinically.
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There was agreement among stakeholders that there has to be some standard for accountability, and that if children
do not meet set goals, that should signal a change in focus of teaching, rather than deciding specifically that children
are not able to learn. Parents expressed that there appears to be a “one size fits all approach”, rather than the
benchmarks being intended to guide decisions for each child individually. There was a concern among
psychologists that 6 months of treatment time may not be enough to determine whether children are meeting a
specific developmental target; rather, only if a child plateaus for several six-month intervals based on curriculumbased and developmental assessments should there be enough information to say that IBI is not working. Parents
had the impression that different regions use different criteria to make decisions about continued service, with some
using benchmarks, and that the benchmarks may not be developmentally appropriate. Parents felt that the message
they received was if their child was not attaining the benchmarks then, from the AIP’s perspective, they were not
benefitting from IBI - a message many did not agree with. Parents indicated that benchmarks are not accessible to
them, and some even commented, “Benchmarks are ridiculous -- get rid of them”. Others suggested that benchmarks
need to be geared towards what will support their children in transitioning to school.
Transition from IBI to Other Services
Stakeholders expressed a concern about the lack of continuity in service following discontinuation of IBI; the main
issue here was about having effective school environments, which could maximize treatment gains made in IBI.
Parents and professionals alike emphasized how the self-imposed pressure to remain in IBI was partly a
consequence of the perception that there is little or no intervention of the same intensity or effectiveness other than
IBI. In particular, parents indicated that they are struggling with what they are doing after discharge from IBI and,
for some, the transition from IBI to the education system was seen as “hopeless”. Their experience is that the level
and type of ABA support in school is not the same as in IBI. Stakeholders identified a mismatch in the
understanding and expectations among IBI providers and parents regarding the level of ABA service available in
school systems.
Parents wanted to see a close and positive relationship between IBI providers and school staff, and suggested that
there needs to be a collaborative partnership between IBI outside of school and ABA done in school. They also
suggested that schools need to invite outside community organizations in as schools were felt to be often reluctant
to seek advice from outside services. Further, they indicated that schools have problematic rules about therapists
coming into schools from the outside and school staff speaking with therapists, a situation which was felt by all to
create systemic barriers to effective ongoing collaborative treatment. Parents would like to see ongoing systematic
skill building that will help their child in the classroom. Some examples were offered by parents from regions in
northern Ontario where IBI is being provided in the school alongside teaching staff and this was described as the
“ideal situation;” one which would allow skills to generalize. Parents were concerned that school boards viewed
IBI/ABA as optional for their children with autism, and as a result, there was no enthusiasm or confidence in the
school boards regarding the provision of effective ABA, when really the approach in education should be to use the
evidence-based practice that will help enable a child access learning, which is precisely what ABA is meant to do.
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Those in education did not see the benefits of providing IBI at school, nor did IBI seem like a viable intervention
for them to provide in school. Issues of resources (e.g., “the need to teach a whole class versus one child”) and training
(e.g., some educational assistants have little experience with children with severe autism but may be assigned to
work one-on-one with them) were paramount. Those in education indicated that IBI should not be conducted in
school and described considerable professional boundary issues with IBI personnel looking to address the
generalization of skills from IBI to the school context. Rather, they felt that IBI programs need to be adjusted to fit
into the existing school system, as generalizing functional skills to different settings like the classroom is critical.
For children who are both in school and in IBI there are logistical challenges (e.g., transportation from one center
to another) and issues of how best to work with parents who feel like there is only one option (IBI), so much so
that parents are reticent to have their children enter the school system where they feel their children will not receive
any effective treatment and will regress. Parents and professionals who come from only an IBI setting were
described as not understanding the school context or how to work with teachers to ensure that strategies can be
transferred. As one person in education said, “Everyone has the best interest of the child but in the classroom, a lot of these
strategies that are provided in IBI are just not practical for school.” While some school boards have ABA facilitators, which
those in education feel helps to manage data collection and work with IBI programs (such as Connections), this is
not consistent and there are not enough ABA facilitators for the number of children with autism.
Demonstration of IBI programming is rarely provided for educational assistants and teachers and those in
education said they need this training if they are to provide this kind of intervention. According to those in
education, AIP providers should be informing parents of what the receiving school setting and programming is
going to look like, in order to clarify expectations. Although there is a specific program (Connections) that is
intended to assist in facilitating transitions from IBI to the school system, many of those in education feel that
working with this program can be challenging and their response to the program is highly variable (from praising its
assistance to believing that it does not help at all). Although some see benefits to Connections, others indicate that
agreeing on common goals is challenging, as illustrated in the following comment: “…we just wait for it to happen so we
can get on with our work”. A psychologist commented that an IBI team could be implemented in school so that the
transition is much better for the child, but this would mean IBI being delivered in the school by trained IBI
professionals.
For ABA facilitators who work in schools, children coming from IBI programs require continued support in
schools, and therefore properly tailored ABA-based interventions would be beneficial. These providers indicated
that IBI would be more beneficial if it worked on addressing a child’s ASD symptoms rather than on school
readiness, with the ultimate goal of generalization of skills at school. Those in education highlighted that talking
separately about IBI and ABA “…makes parents feel like there are two programs”.
Stakeholders described mixed experiences with the Connections and Regional ABA Supports and Services-based
Programs, which can look very different in various regions of the province. The consensus was that there is the
lack of a team working together with someone from IBI to ensure integration of IBI/ABA strategies at school, and
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the communication with or information shared by IBI is not sufficient. When IBI discharge assessments are not
available in a timely manner, this makes transition and school support planning difficult. Stakeholders suggested
that students could be transitioned earlier from IBI (when parents are ready for this), but that there needs to be
more than 12 weeks of transition support (some suggested up to a year of transition support) and there needs to be
some flexibility to allow children receiving IBI to still be able to attend school. In some communities, innovative
arrangements among IBI/ABA providers were described such as a Connections For Students worker partnering
with a community ABA provider to consult weekly to a teacher about a child transitioning from IBI to school.
Additional Comments
Stakeholders offered some additional comments in relation to ABA parent training, a gap for children with autism
and complex needs, and having a single place to receive information as well as support and service for the child and
family. They suggested that we need to teach all parents how to teach the child using ABA methods and to give the
child and/or the parents something to work on. With respect to ABA services in schools or in the community, the
sense among parents in particular was that “current ABA treatment is garbage” and “ABA is nothing more than just that, to
keep parents quiet.” Stakeholders identified a gap in service for families who do not benefit from IBI or who are not
eligible because their children have more complex needs (cognitive limitations and acute behavioural concerns);
therefore, the feeling was that greater funding for more intensive supports for these children and families was
needed (e.g., intensive ABA services, residential supports, etc.). Stakeholders commented on how fragmented the
system is in terms of ABA supports and suggested that “families really need a home base”, somewhere that is near their
home where they can get all of the information, support and service that they require.
Stakeholders offered many other suggestions for system improvement. We have included them in Appendix 2.
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Targeted Literature Review
A total of 8 meta-analyses, 2 reviews of meta-analyses, and 29 studies were identified and were included in the
review. Studies were rated according to the level of methodology. Appendix 5 lists all the studies included in this
literature review by level of methodology. The detailed data extraction information for each study can be found in
Appendix 6. Specific to the task at hand, the literature review focused on providing an update of the literature in
terms of expected benefits of IBI and to examine the predictors of outcome as they relate to the CPGs and
benchmarks. They will be described in the following sections.
Review of Meta Analyses
A number of meta-analyses (Eldevik et al., 2009; Makrygianni & Reed, 2010; Peters-Scheffer et al., 2011; Reichow &
Wolery, 2009; Spreckley & Boyd, 2009; Strauss et al., 2013; Virues-Ortega, 2010; Eldevik et al., 2010) and two
reviews of the meta-analyses (Kuppens & Onghena, 2012; Reichow, 2012) examining the efficacy of IBI, also called
EIBI, for young children with autism were published since 2007. It is important to note that all meta-analyses
included data from studies published prior to 2008 7. Meta-analyses included 4 (Spreckley & Boyd, 2009), 9
(Eldevik et al., 2009), 10 (Peters-Scheffer et al., 2011), 13 (Reichow & Wolery, 2009), 14 (Makrygianni & Reed,
2010), 16 (Eldevik et al., 2010), 21 (Strauss et al., 2013), and 22 studies (Virues-Ortega, 2010). The age ranges of
children in the studies in each meta-analysis also varied. Two meta-analyses included studies where children were
under 6 years of age (Eldevik 2010; Makrygianni & Reed, 2010), three extended the study age range to include
studies that had children up to 7 years of age (Edevik et al., 2009; Reichow & Wolery, 2009; Strauss et al., 2013), and
one meta-analysis included studies of children under 10 years of age (Peters-Scheffer et al., 2011). All studies
provided between 11 and 36 months of treatment, with an average of approximately 24 months. In terms of
diagnoses of children included in the studies, all meta-analyses included children with diagnoses of Autism, and
some included children who had diagnosis of PDD-NOS. No studies were focused on children with Asperger
syndrome and a review of reported characteristics do indicate that intellectual functioning estimates at intake are
typically in the range of intellectual disability (ID; IQ scores in the mild to moderate range of ID). No information
on comorbid medical disorders, or of the effects of children specifically with profound ID was described.
The effectiveness of IBI for young children with Autism is consistently shown across meta-analyses. In terms of
gains from EIBI, the meta-analyses consistently reported strong gains in intellectual abilities and medium to strong
gains in adaptive behaviour and language (Kuppens & Onghena, 2012). However, it is less clear exactly how child
characteristics (age, IQ, or adaptive behaviour at intake) and program characteristics (intensity and duration of IBI)
are specifically related to these treatment gains. Higher adaptive skills at intake, however, may be related to
improvements in language abilities and adaptive skills (Strauss et al., 2013; Eldevik et al., 2010). Duration of IBI has
7

With the exception of Eldevik et al. (2010), which included Hayward et al. (2009)
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not been related to gains in most meta-analyses (Strauss et al., 2013; Virues-Ortega, 2010), although one did report
duration being related to language gains (Virues-Ortega, 2010) and another reported gains in adaptive behaviour
(Makrygianni & Reed, 2010). The intensity of IBI appears to be more consistently related to treatment gains in
intellectual, adaptive, and language ability (Makrygianni & Reed, 2010; Strauss et al., 2013; Eldevik et al., 2010).

Review of Studies Published Since 2008
Age at Intervention Onset
There is increasing evidence from the review of studies conducted since 2008, that starting IBI at a younger age is
predictive of better outcomes in a number of domains. For instance, although the meta-analyses that reviewed
studies prior to 2008 did not report a clear relationship between age and size of effect, more recent studies have
demonstrated that younger age at intervention onset is a strong predictor of better IBI treatment outcomes and the
importance of early intervention in very young children with ASD is emphasized in several studies (e.g.
Granpeesheh et al., 2009; Perry et al., 2013). The majority of studies included children who were under 6 years of
age, five extended the study age range to include children up to 8 years of age (Fava et al., 2011; Freeman et al.,
2010; Leaf et al., 2011; Perry et al., 2008; Strauss et al., 2012), and three studies included children and adolescents
who were up to 12 to 18 years of age (Granpeesheh et al., 2009; Perry et al., 2013; Valenti et al., 2010). Younger age
at entry to IBI programs was found to be predictive of achieving best outcomes8 and changes in trajectory. Several
examples are highlighted here. The study by Perry et al. (2011) of the Ontario IBI program found that children who
started younger scored higher on cognitive level, adaptive skills, and diagnostic severity at discharge; best outcome
was in children who started IBI under 4 years of age (versus those over 4 years of age) thus supporting the
sensitive period notion that children need to begin IBI when they are very young if the goal of IBI is to alter
developmental trajectories and boost children into the average range. Granpeesheh et al. (2009) further reinforces
the need for early intervention by demonstrating that the efficiency of IBI intervention decreases as the age of the
child increases. Specifically, the per unit time behavioural intervention produced more efficient skill acquisition for
younger children, whereas children in the highest age group (7 to 12 years) showed a relatively flat line in the
mastery of behavioral objectives each month regardless of the level of treatment intensity. Further, Freeman et al
(2010) showed that younger children age at entry (<4 years old) scored significantly better at exit than older children
on the Childhood Autism Rating Scale (CARS), Vineland Adaptive Behavior Scales (VABS; on the Communication,
Daily Living, Socialization, Adaptive Behavior Composite Scales), IQ Estimate, and Mental Age; and that generally,
younger children tended to fall into more optimal outcome categories. With regards to gains in intelligence (IQ),
there is evidence supporting younger age at treatment entry being predictive of this outcome. Perry et al. (2013),
using a large sample of children and a wide age range (2.1-14.5 years) at start of IBI, showed that age at entry was
the only predictor that was related to change in IQ, with younger children (2-5 years old) demonstrating significant
8

Best outcome is defined as making significant gains in a child’s rate of learning. The goal of EIBI is to “catch a child up” to their typical peers, or to increase a child’s developmental age so that it is
essentially equal or exceeding their chronological age (Granpeesheh et al., 2009; Perry et al., 2013).
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gains in IQ whereas no significant change was seen in the older group. Similarly, Flanagan et al. (2012) also showed
that younger initial age accounted for a moderate amount of variance in IQ estimates for children who had received
IBI.
There is mixed evidence that a younger age at intake is predictive of better adaptive functioning. Several studies
showed that age at intake was correlated positively with adaptive functioning, with higher age at intake being
predictive of higher adaptive functioning (Strauss 2012; Eldevik et al., 2012; Erikson et al., 2013; Fava et al., 2011;
Klintwall et al., 2012). However, it should be noted that across these studies, the mean age at treatment
intake included a relatively young sample of children (i.e., less than 5 years of age), so did not include the
same age range reported in the studies above regarding the relation between age and outcome. Erikson et
al. (2013) showed that children referred to early intervention after the age of 3 showed improvements in adaptive
skills (i.e., increase in VABS-II composite scores) at two-year follow-up, whereas scores decreased in children who
were referred before the age of 3. It is important to note that again all the children included in this study were
below 54 months at treatment intake. Eldevik et al (2012) also showed that age at intake was positively correlated
with gains in VABS-Adaptive Behavior Composite Scales (ABC) scores (but not IQ) following two years of
intervention. The mean age of those included in the EIBI group was 42.2 months (SD: 9.0, Range 2670). Similarly, Klintwall et al. (2012) showed that age at intake was found to be a significant predictor of learning
rate (i.e., based on the VABS, not IQ) with older children exhibiting larger treatment gains (mean age at intake was
3 years and 7 months, range of 2 years and 3 months to 4 years and 11 months). Lastly, in the study conducted by
Fava and colleagues (2011), age at intake was associated with better outcomes in adaptive functioning (VABS-ABC
score) and early language skills (children included in the study were all <7 of age at intake, with a mean of 4.3
years). Although a number of studies demonstrate good evidence for early entry into IBI, it remains that some
studies do not report a relationship between age and adaptive outcomes (e.g. Leaf 2010; Perry 2013; Hayward 2009).
Therefore, there is conflicting evidence on the relationship of age at intake as a predictor of adaptive functioning,
when the age range that is considered is the pre-school age range. Narrower age ranges, limited power due to small
sample size, and sample differences may account for the differences reported in these other studies.
Cognitive Ability
Most of the studies reviewed assessed IQ, developmental quotient (DQ), or cognitive ability of participants at intake
or baseline. However, given that the nature of the constructs assessed (i.e., intelligence quotient vs. developmental
quotient), and that a wide range of measures was used, it is difficult to compare studies. With that caveat in mind,
the mean cognitive ability (IQ or DQ) in studies where a mean baseline score was reported ranged from 33 to 77. In
studies noting the proportion of participants with intellectual disabilities (i.e., IQ below 70), the proportion ranged
from 39% to 88%. Only 2 studies used cognitive ability to exclude participants, with both using cognitive scores
(ratio IQ or developmental quotient) of less than 35 as an exclusionary criterion (Dawson et al., 2010; Rogers et al.,
2012).
A number of studies that reported baseline cognitive ability examined changes in results of cognitive tests, with
most (but not all) reporting an increase in cognitive test scores. More specifically, one study reported mean IQ
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increases of 16 points (Smith et al., 2010), while another study noted that mean IQ increased by 12 points overall
(Perry et al., 2008). The latter study noted that 22% of participants had an increase of 15 points in IQ, while 17%
had increases over 30 points (Perry et al., 2008, 2013). One study that compared IBI and PRT found that both
participants in both treatments showed cognitive gains, but there was no difference between the two groups in
cognitive ability (Stock et al., 2013).
The relationship between cognitive ability at baseline and outcome with intervention was assessed in several studies.
One reported that participants with cognitive scores less than 30 at intake had uniformly poor results overall (Perry
et al., 2013). Intake IQ was found to be strongly correlated with outcome in several studies (Eldevik et al., 2013;
Fernell et al., 2011; Hayward et al., 2009; Leaf et al., 2011; Perry et al., 2011). Similarly, another study reported that
patients with a baseline IQ of 50 or more had greater receptive and expressive language gains than patients with
lower baseline IQ (IQ<50), and patients with higher IQs at baseline also had greater gains in language age
equivalents (Smith et al., 2010). Other studies reported that patients with higher levels of adaptive functioning at
intake were related to greater cognitive gains (Perry et al., 2011), that age of initiation of therapy was negatively
associated with cognitive gains (i.e., a younger age of onset was associated with greater cognitive gains) (Perry et al.,
2011, 2013), and that participants who were felt to “change” (improve) had greater gains in cognitive ability on the
Mullen Scales of Early Learning (MSEL) than participants who did not change (Ben Itzchak et al., 2009).
Adaptive Skills
Nearly all studies included in this literature review collected measurements of children’s adaptive skills, generally
using the VABS that includes scores in the domains of socialization, communication, daily living skills, motor skills,
and an adaptive behavior composite (ABC) score. Many studies report significant improvement post IBI treatment
in the child’s VABS ABC score compared to baseline (Eapen 2013; Valenti 2010; Leaf 2011; Stahmer 2011; Magiati
2011; Perry 2008; Akshoomoff 2010) or compared to a comparison group (Dawson 2010; Peters-Scheffer 2010;
Flanagan 2012). For example, a study by Magiati et al. (2011) of a 6-7 year follow-up study of children with a mean
age of 38.9 months at treatment intake, receiving community-based EIBI, showed significant increases in ABC
scores from intake (mean=18.1) to after two years of intervention (mean=32.0), and again after a further 5 years of
follow-up (mean=42.6). Results from the RCT by Dawson et al. (2010) showed that after the second year of
treatment, the EIBI group demonstrated a steady increase in the rate of adaptive behaviour whereas the comparison
group showed an 11.2-point average decrease over the same period. One study in particular Fernell et al. (2011) did
not find a difference in VABS composite scores at year-2 follow-up between the EIBI and non-intensive ABAbased intervention groups, even though there was a significant improvement from baseline to follow-up. However,
children with normal intellectual level significantly improved their Vineland composite scores whereas children with
ASD and clear LD did not. Several studies have also examined the relationship between baseline adaptive skills as a
predictor of outcome measures after IBI treatment (e.g. Magiati 2011; Perry 2011; Freeman 2010; Flanagan 2012;
Strauss 2013; Fava 2011; Eldevik 2010) and have found initial adaptive skill level to be associated or correlated with
various outcome measures.
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Complex ASD
There is little evidence from the literature on the benefits from early IBI interventions for children with “complex”
ASD who also have significant comorbid medical disorder(s) or disability. Of the studies that were included in our
literature review, eight excluded children with major chronic medical conditions, syndromes and other disabilities
(Eapen 2013; Klintwall 2012; Kovshoff 2011; Magiati 2011; Fava 2011; Dawson 2010; Peters-Scheffer 2010; Strauss
2012). Examples of these exclusions are: identified neurological disorders; significant vision, hearing, motor or
physical problems; Rett syndrome; cerebral palsy; severe epilepsy; and other chronic serious health
conditions. Some studies did not provide information on the presence of comorbidities or exclusion criteria. The
five studies of children in the Ontario IBI program did not exclude children with additional co-morbid diagnoses
but no information or the result of the intervention was provided for these children specifically (Flannigan et al.,
2012; Freeman et al., 2010; Perry et al., 2013, 2011, 2008). Eriksson (2013) examined the effect of medical
conditions on the outcome of early intervention at 2-year follow-up and found that children with medical or genetic
conditions, including epilepsy, exhibited a negative change score on the VABS-II composite, as compared to
children without such disorders. There is not enough literature to support the systematic exclusion of children with
"complex" ASD and genetic disorders from IBI treatments, nor is there significant evidence to show that IBI is
effective for this complex group.
Autism Symptom Severity
Positive outcomes for IBI or EIBI have generally been reported in the literature in terms of reduction of autismspecific features, particularly for children who have milder autism symptoms to begin with or higher IQs. Different
measures have been used in various studies to assess changes in autism symptom severity. One study using the
Autism Behaviour Checklist (ABC) (Eldevik et al. 2013), a symptom checklist often referenced in autism research,
found that children with autism in mainstream preschool settings receiving 14 hours per week of EIBI for 25
months, who were at the younger ages at intake, or who had diagnoses of PDD NOS or Asperger’s Syndrome,
made greater improvements in autism symptoms than children in a comparison group. Several studies using
diagnostic measures, such as the Autism Diagnostic Interview – Revised (ADI-R) (Magiati, Moss, Charman, &
Howlin, 2011), the Autism Diagnostic Observation Schedule (ADOS) (Fava, Strauss, Valeri, D’Elia, Arima, &
Vicari, 2011), and The Scale of Pervasive Developmental Disorder for Mentally Retarded Persons (PDD – MRS) Dutch Version (Peters-Scheffer, Didden, Mulders, & Korzilius, 2010) reported that children receiving EIBI or IBI
(14-30 hours per week for 6 to 90 months) showed a significant decrease in autism severity over time. Studies using
the Childhood Autism Rating Scale (CARS) have reported milder autism severity in children following a period of
treatment using IBI or the LEAP method (Learning Experiences and Alternative Program for Preschoolers and
Their Parents). In particular, Perry and colleagues (2011, 2012) found that children receiving between 20 and 40
hours per week of IBI through a community-based program in Ontario had lower CARS scores and therefore
milder autism symptoms over the course of treatment. Strain and Bovey (2011) examined outcomes of the LEAP
model of early intervention for young children with ASD in preschool classrooms, with intervention involving
either a full-scale LEAP replication or a comparison condition in which intervention manuals and related written
materials were provided to staff. Of note, LEAP incorporates various evidence-based intervention approaches,
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including peer-mediated interventions, errorless learning, time delay, incidental teaching, pivotal response training,
picture exchange communication system, and positive behaviour support. Not only did Strain and Bovey find a
significant reduction in scores on the CARS for children in the full-scale replication group versus those in the
comparison class, but more positive changes were observed for social behaviour and behaviour on the Social Skills
Rating System (SSRS) for children in the full-scale replication group as well. Two studies using the Gilliam Autism
Rating Scale (GARS) to measure change in Autism severity following implementation of 30 hours per week of
discrete-trial ABA procedures at home (Reed and Osborne, 2012) or 21 hours per week of EIBI in an inclusive
community-based classroom setting (Stahmer, Akshoomoff, & Cunningham, 2011), yielded unclear results, which
may have been a function of the measure used. Studies using either the Social Communication Questionnaire
(SCQ) (Eapen, Crncec, & Walter, 2013) or the Social Responsiveness Scale (SRS) (Smith, Koegel, Koegel, Openden,
Fossum, & Bryson, 2010) to examine changes in children’s social symptoms related to autism, following 15-20
hours of EIBI for 6-12 months, found significant declines in autism symptoms for children with higher IQs (greater
than 50).
A few studies have shown that milder autism symptoms at baseline are related to better outcomes following
intervention (e.g., Eldevik et al., 2012; Magiati et al., 2011; Zachor et al., 2010). For example, Zachor et al (2010)
found that a group of children who had low ADOS scores (indicative of milder ASD symptoms) improved
significantly more than the group with higher ADOS scores on adaptive functioning outcomes. In the group with
low ADOS scores, the type of treatment received differentially affected adaptive skills outcomes; that is, those who
received eclectic intervention gained significantly more than those who received ABA treatment (the intervention
was in fact IBI). In the high ADOS group there was no significant difference between the two intervention groups
in the gains in adaptive functioning.
Thus, there is some evidence to suggest that early intervention may decrease symptom severity following treatment;
however more work is needed to delineate whether certain children are more likely to improve (e.g., IQ of 50 or
more), the effectiveness of different treatment programs (or treatment components), and the relationships between
symptom severity and various outcomes.
Language
Recent studies have reported on the positive impact of IBI on children’s abilities to statistically and clinically make
significant gains, particularly in the areas of receptive language and communication (Magiati 2011; Eapen 2013;
Kasari 2012; Stahmer 2011; Fava 2011). Eapen et al. (2013) demonstrated through a pre-post intervention study,
that an early intervention model such as the Early Start Denver Model, which is designed to enhance both the social
attention and communication abilities of young children, can statistically improve children’s performance of
receptive and expressive language on by the language domains on the Mullen Scales of Early Learning (MSEL).
Another example shows the results of a longitudinal follow up of an RCT initiated in 2006. Kasari et al. (2012)
were able to demonstrate that initiating joint attention and play level are both associated with better language
outcomes. In their 5-year follow up study of an original study looking at targeted intervention in which 3- to 4-year
old children were randomly assigned to a joint attention (JA), symbolic play (SP) or control group within the same
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IBI program, Kasari et al. focused more specifically on the spoken language outcomes 5 years post treatment
(children now 8 to 9 years). The only predictive variable of spoken vocabulary at the 5-year point was the initial
play level. The authors further note that among the most important goals of IBI for children with an ASD is to gain
functional spoken language by age 5 or at entry into school. The results demonstrated that with a certain level of
intensity of intervention and targeted focus on content of the intervention, language development may change.
Kasari et al. speak to the importance of including multiple measures of language and natural language samples in
order to capture meaningful changes in language ability in future studies. This is also consistent with
recommendations by Tager-Flusberg and colleagues (2010) outlining a systematic and rigorous approach to
measuring spoken language development in children with ASD.
There is also evidence that language skill at baseline is a predictor of positive outcomes (Stahmer 2011; Magiati
2011; Fava 2011; Ben Itzchak 2009). In their 2- (T2) and 7-year (T3) follow up study, Magiati et al. (2011) included
measures of language skills at intake and indicated that the 14 participants who made reliable progress (on a global
composite score) between T1–T2 and T2–T3 had better language, cognitive and adaptive behaviour skills at T1
than all other groups. Stahmer and colleagues (2011) also found that parent reports of vocabulary as measured by
the MacArthur-Bates Communicative Development Inventories (CDI) at entry was a strong predictor of
Developmental Factor scores at the end of IBI treatment. Fava (2011) compared a comprehensive cross-setting
staff- and parent-mediated EIBI program versus an eclectic group and found that children in the EIBI intervention
group out-performed children in the eclectic treatment group with improved mental developmental state, early
language comprehension, and early language production. Pretreatment language comprehension and pretreatment
language production was associated with better outcome on adaptive functioning and less autism severity at follow-up.
Ben Itzchak et al. (2011) also demonstrated that outcomes in adaptive skills on the VABS composite score after one
year of intervention (either ABA or eclectic) was best predicted by the child’s baseline verbal ability (measured on
the MSEL).
There is thus a need to assess and monitor language skills throughout the course of intervention. The studies
included in this review have used a range of instruments to measure either expressive or receptive language, such as
the Mullen Scales of Early Learning, the Expressive Vocabulary Test (EVT), the McArthur Communication
Developmental Inventories, British Picture Vocabulary Scales – 2nd Edition: language comprehension; Expressive
One Word Picture Vocabulary Test (EOWPVT), among others. The use of common measures, terminology and
phases of language development is needed in order to monitor and compare outcomes.

Review of Level 1 Studies
There were two level 1 (randomized controlled trials) studies (see Appendix 5) that compared IBI to other
treatment models for children with ASD (Dawson 2010; Strain 2011). These two studies will be described here.
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Dawson et al (2010) conducted a RCT to evaluate the efficacy of the Early Start Denver Model (ESDM), a
comprehensive EIBI intervention for young children with ASD. Forty-eight children with an ASD diagnosis,
between 18 and 30 months of age were randomized to receive the ESDM intervention for 2 years, or referral to
community providers for intervention commonly available in the community (assess-and-monitor (A/M) group). At
baseline, the two groups did not differ in severity of autism symptoms based on ADOS scores, age, IQ, sex, or
adaptive behaviours.
The ESDM group received EIBI for an average of 15.2 hours (SD: 1.4) per week for two years, delivered by trained
therapists. Parents were also trained in the principles and techniques of ESDM, and used these strategies during
daily activities for an additional average of 16.3 hours/week (SD: 6.2). Parents of children randomly assigned to the
A/M group received resource manuals and reading materials, and reported using an average of 9.1 and 9.3
hours/week of individual therapy and group interventions, respectively, for the 2 year period.
After 1 year of treatment, the ESDM group demonstrated significant average IQ gains (Mullen Scales of Early
Learning/MSEL composite standard score) of 15.4 points compared to an increase of 4.4 points in the A/M
group. After 2 years, the ESDM continued to demonstrate significantly improve cognitive ability over the A/M
group, with gains on the MSEL composite standard scores of 17.6 points versus 7.0 points, with significant gains in
receptive and expressive language subscales seen. The ESDM group also demonstrated steady rate of adaptive
behaviour as measured by the VABS composite standard scores (with significant differences in the domains of
socialization, daily living skills, and motor skills), whereas the A/M group showed an 11.2 point average
decrease. No difference was seen in ADOS severity scores or Repetitive Behavior Scale (RBS) total scores after two
years of intervention. However, children in the ESDM group were significantly more likely to have improved
diagnostic status after 2 years of treatment compared to the A/M group.
Strain and Bovey (2011) performed a clustered randomized trial of a classroom-based intervention in a public
school setting for young children with ASD. Twenty-eight inclusive preschool classrooms were randomized to
receive 2 years of training and coaching of the LEAP (Learning Experiences and Alternative Program for
Preschoolers and Their Parents) preschool model, while 28 inclusive classes were assigned to receive intervention
manuals only. Across all sites, 123 teachers and 177 children were in the experimental group while 107 teachers and
117 children participated in the comparison group.
Results showed that after two years of intervention, children in the LEAP intervention classes made on average
twice the gains on standardized measures of cognitive and language development compared to the comparison
group. Children receiving the full LEAP replication classes also showed twice the reduction on the Children’s
Autism Rating Scale (CARS) standardized measure of autism symptom severity (6.1 points) compared to the
comparison group (2.8 points). Furthermore, the LEAP replication classes also showed significant increase of social
behaviour and a decrease of problem behaviour versus the comparison group (measured on the SSRS). Classroom
fidelity to the intervention increased from 27% to 87% in the LEAP full replication classes whereas the increase was
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from 23% to 38% in the comparison classes from baseline to end of year 2. These fidelity scores were significantly
correlated with all child outcomes. Finally, teachers in the LEAP replication classes had favourable ratings of LEAP
strategies and associated behaviour changes by students.
Lack of Evidence on Benchmarks
There continues to be a paucity of evidence in the literature on the use of benchmarks as it pertains to IBI
treatments for children with ASD. However, by using a less stringent search criteria (i.e. using only the expanded
keywords related to ASD, children, benchmarks, clinical criteria) and by softening the study inclusion criteria of
studies, two notable papers were found and are described below.
Model of Benchmark Development
A model for Benchmark development is presented by Tager-Flusberg and colleagues (2010) outlining an approach
taken to measure language development in children with ASD. The National Institute of Deafness and other
Communication Disorders (NIDCD) funded language experts over 18 months to reach a consensus about common
measures and terminology which would allow benchmarks representing phases of spoken language development.
Targeting the development of functional speech is an important goal given that treatments have been shown to be
effective in improving language development and given that the early emergence of spoken language (before age 5)
is predictive of better outcomes later in life (e.g., Howlin et al., 2004). The focus of many intervention programs is
to facilitate the development of functional speech. However, since the definition of functional speech varies and there is no
consensus about the definition, Tager-Flusberg and colleagues recommended moving away from the term functional
speech, and using a developmental framework so that the continuous developmental process that underlies spoken
language acquisition is captured. It is within this framework that benchmark criteria for the development of spoken
language were developed and measures that assess expressive language at the different developmental stages were
recommended. Thus, within an intervention program, key language milestones could be targeted. Five key phases of
expressive language acquisition were identified: 1) preverbal communication; 2) first words; 3) word combinations;
4) sentences; and 5) complex language. For each of these key developmental phases, benchmarks were
recommended across different domains of language (i.e., phonology, vocabulary, grammar, pragmatics) with
examples of how to measure the level of language use. In general, it was recommended that spoken language in
young children with ASD be measured using multiple sources, including natural language samples, parent report,
and direct standardized assessment. The authors also emphasize that even though benchmarks which appear
discrete were represented, these phases actually represent dynamic and overlapping developmental periods that
have no clear boundaries. The hope is that by moving to this more standardized approach to define the
development of spoken language and by using common measures and definitions, this would provide researchers,
clinicians, and parents with a framework to monitor language development as well as improve comparisons of
outcomes across treatment studies. These criteria are beginning to be used in treatment research to monitor
language development (for example see Paul, Campbell, Gillbert, & Tsiouri, 2013).
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Testing the Application of Benchmarks for Children in Ontario’s IBI program
A paper by Blacklock and Perry (2010) was identified as one that tested the application of the benchmarks
developed for the Ontario IBI program. While this paper was based on case studies of only six children, it is
highlighted here for its relevance to this report, especially since no other evidence has been found in the literature
with regards to the benchmarks.
Using a retrospective case study approach, the authors examined questions related to the pragmatics and
psychometric validity of the benchmarks. Specifically, the objectives were to examine: 1) whether or not it was
possible to find the information pertaining to each item in the benchmark steps from clinical data, 2) whether it was
possible to determine the benchmark step that children are at when entering the IBI program, and 3) whether all the
sequenced steps in the benchmarks follow a logical developmental progression and whether the benchmarks
confirm a child’s progress over time. Six children (5 boys and 1 girl, aged 4 years 9 months to 5 years 10 months at
time of pre-treatment psychological update) for whom data were available were selected. All children were receiving
IBI from the Toronto Partnership for Autism Services (TPAS) program for the duration of the data collection
period.
With regards to the three study objectives, the results from the case studies showed that it was not always possible
to find the assessment items and specific behavioural program information from the clinical data needed to match
to benchmark items (e.g. the lack of standardized measures of language in the children’s files). This emphasizes the
need to tailor data keeping practices to meet the data requirements of the benchmarks. The authors found it very
easy to determine the benchmark step that children are at when they entered the program, supporting the internal
consistency of the items within the steps. Lastly, not only do the benchmarks confirm and capture a child’s
progress over time, all the sequenced steps in the benchmarks also follow a logical developmental order . The
authors conclude that this provides preliminary evidence that the benchmarks are a well-structured tool which could
be used to help clinicians make transparent, consistent, and evidence-based decisions regarding children’s progress
in Ontario’s IBI program.
Summary and Conclusion
IBI is commonly referred to in the literature as EIBI due to the recruitment of very young children. The
effectiveness of IBI (or EIBI) for young children with ASD continues to be shown across the various studies,
consistent with results from previous meta-analyses. In terms of gains from EIBI, gains in intellectual abilities were
generally reported, as well as some reports of gains in adaptive skills, autism symptoms, and language skills. Since
the studies published prior to 2008, there is currently better evidence demonstrating that younger age at intervention
onset is predictive of achieving best outcomes and changes in trajectory (e.g., Perry et al., 2011), although the
findings are mixed with regard to adaptive functioning outcomes as a result of the restricted age ranges found in
these latter studies. The research does support the notion of a sensitive period that children need to begin IBI
when they are very young if the goal of IBI is to alter developmental trajectories and boost children into the
average range. There is some evidence indicating that other child characteristics (IQ, adaptive behaviour, symptom
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severity at intake) are related to these treatment gains, although results are still somewhat limited or discrepant, and
continued research in these areas is needed. There is little evidence on the benefits from early IBI interventions for
children with “complex” ASD, but there is not enough literature to support the systematic exclusion of children
with "complex" ASD and genetic disorders from IBI treatments.
(References in Appendix 3)
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Continuum of service
For this Committee, the IBI program is being conceptualized as one component of a continuum of care that is
needed to meet the needs of children with autism and their families.

The development of a comprehensive continuum of care for children and youth with ASD is the most
important long-term goal for our Committee.
A continuum of services could start from the earliest signs of ASD in infancy with the integration of existing
services in a systematic and developmentally appropriate way, particularly early intervention (infant development
and resource teachers), speech and language professionals (SLP) and ABA-based programs. In this process, many of
the gaps in the current service system would be filled in. The IBI program would constitute only one part of the
continuum; IBI would provide care for infants and preschoolers presenting with symptoms of autism between 12
and 48 months who have not responded sufficiently to the EI and SLP interventions offered on detection of red
flags for ASD.
There are certainly examples of ways to provide treatment to children with developmental concerns (symptoms of
autism). For example, public awareness is growing of Infant Development (ID) programs where parents can call
directly or get access through health care providers. Early interventionists in ID programs across the province can
be the most important first responders to parent concerns. Based on their recognition of red flags for autism and
working with SLP colleagues, the ID team is strategically poised to constitute the first stage of the autism
continuum of services. Trained in an evidence-based comprehensive curriculum-based model (for example, the
Early Start Denver Model), the ID/SLP team would coach parents and provide intervention for the first 6-12
months prior to any diagnosis necessarily being given. For children whose signs of autism are becoming more,
rather than less, severe, a referral to a developmental assessment service can be made.
When a diagnosis is given, the IBI can commence, ideally before 3 years of age. Based on response, after 1 or 2
years of IBI, the child is able to transition to the education system. ABA-based services and SLP intervention as
needed, will continue as integrated parts of the educational program that best meets the child’s needs. Social
communication can be taught while integrating with peers throughout the school day, facilitated as necessary by
school teams supported by members of the school board’s autism team. Supporting the transition to school-based
services, both children who have received IBI and those who have responded to other forms of intervention may
need evidence-informed ABA-based services (e.g., teaching daily life skills, behavioural supports to address
challenging behaviour, functional behavioural assessments, etc.), ongoing access to consultative and direct speech
and language interventions, and educational remediation as they move through school. The autism continuum of
services would, of necessity, be grounded throughout childhood by ABA-based approaches used by each part of the
continuum: in providing school readiness and academic education, in supporting challenging or difficult behavioural
responses, and in addressing emotion dysregulation, sensory distress, anxiety, and other mental health concerns.
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Recommendations
Clinical Practice Guidelines and Benchmarks
When referring to clinical decision-making guidelines or clinical criteria, the Committee defines them as “systematically
developed statements to assist practitioner and patient decisions about appropriate healthcare for specific clinical
circumstances.” (Field et al., 1990) The systematic way of developing clinical criteria is meant to ensure that they are
based on the best available evidence, supplemented by clinical expertise and patient preferences. (Wollersheim et al., 2005)
Families have told the Committee they want to know with confidence that decisions regarding their child’s eligibility
for, continuation in, and transition from, IBI to other services are consistent regardless of where they live. Clinicians
indicated that in order to ensure individualized decisions are made consistently across the province, they need welldefined clinical criteria against which to apply their clinical judgment. We have found wide agreement amongst
stakeholders regarding the use of clear criteria for clinical decision-making.
The Committee’s targeted literature review resulted in little evidence of a consistent and agreed upon set of clinical
criteria across studies. While there is a paucity of evidence, especially empirical evidence, on the use of the 2008
Benchmarks as they pertain to IBI for children with ASD, the Committee remains in favour of some form of clinical
criteria to monitor a child’s progress in each treatment phase and across the treatment continuum. The Committee
supports the use of clinical criteria throughout the IBI program as a way of tracking a child’s progress in IBI,
particularly regarding the development of language, general cognitive ability, and adaptive behaviour skills, and as an
aid in decision-making.
RECOMMENDATION #1:
The Committee recommends developing clinical criteria for consistent decision-making regarding
progress of children in IBI that address all relevant areas of child development.
In the absence of empirical evidence to support the implementation of the 2008 Benchmarks, the Committee
recommends that new clinical criteria be developed and tested through a separate effort of this Committee or its
subcommittee, taking into account current research, the meaning of ‘effectiveness’ and progress in the context of
IBI, and the needs of children and families.
Two main areas of focus, not included in previous versions of clinical criteria, will be considered in the Committee’s
work:
i. Identification of successful progress which should mean measurable and clinically meaningful improvements in
cognitive skills, that may also include improvements in language skills and/or in adaptive behaviour, and;
ii. Determination of the appropriate time that is needed for children to make gains in IBI and for these gains to be
observed clinically. The determination of this time period should be developmentally informed by changes in
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chronological age and/or degree of intellectual impairment.
Committee members anticipate that it will take one year to achieve expert clinical consensus on clinical criteria,
followed by a two-year prospective study period to evaluate the clinical criteria. To evaluate clinical criteria across
regions, the use of common measures and terminology will be required throughout the province by all DFO and
DSO providers to accurately capture children’s progress.
Next steps will also include the Committee advising on a mechanism to review and update clinical criteria regularly
and systematically as research evidence becomes available.
RECOMMENDATION #2:
The Committee recommends working with RAPON to implement an interim solution for consistent
clinical decision-making in the province. The interim solution should include the involvement of parents,
the use of standardized assessment tools for eligibility and progress determination, as well as the
standardized implementation of the RAPON Clinical Decision Making Guidelines (CDMGs).
While the Committee develops clinical criteria (Recommendation #1) it recommends that clinicians use the
RAPON-developed Clinical Decision-Making Guidelines (CDMGs) to support clinical practice in the interim. As
stated in the Ministry’s AIP Guidelines, each child must be assessed at regular 6-month intervals.
Based on the methods for assessing evidence of progress in IBI in the intervention literature, the Committee
recommends that three important sources of data, consistently assessed in a standardized manner across all regions,
are needed to allow CDMGs to be used to accurately capture children’s progress:
i. Direct observation of language and behaviour in a naturalistic setting;
ii. Parent report (to gain a holistic understanding of how a child is doing in a variety of settings; for example,
through completing the MacArthur-Bates Communicative Development Inventories or the Vineland Adaptive
Behaviour Scales with parents);
iii. Direct assessment of cognitive functioning, adaptive behaviour, and language, using measures appropriate for
the child’s ability and developmental level.
We strongly advise that the goals of therapy and CDMGs be set out in advance, in a specific, transparent, relevant
and reasonable way and be discussed with parents before or at the onset of therapy. Every effort should be made to
reach a common understanding of the goals of therapy and clinical decision-making criteria between parents and
providers.
To enhance the consistency and clarity of clinical decisions, as described above, the Committee recommends that we,
jointly with RAPON, design a process across all regions to ensure ongoing evaluation and documentation of
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program fidelity in a standardized and systematic fashion. The process the Committee recommends is a regular
review of a subset of clinical cases at a provincial level by all RAPON clinical directors at a minimum of twice a year
and, if possible, quarterly.
The Committee recommends taking a first step towards implementing the interim solutions through a meeting with
RAPON members in early 2014 to discuss the standard use of necessary assessments and terminology as a way to
facilitate implementation and evaluation of CDMGs.
Comprehensive Continuum of Care
The long-term goal for our Committee is the development of a comprehensive continuum of care for children and
youth with ASD. Our vision for the continuum is that all children with ASD must have timely access to appropriate
evidence-based interventions as needed, including but not limited to ABA-based interventions, EIBI,
communication and mental health services, with particular attention paid to a seamless transition across services.
It is our intention as an Expert Committee in the coming months and years to sketch out our vision of what a truly
integrated continuum of services would look like that could seamlessly meet the needs of all children with ASD in
Ontario.
The recommendations below represent the initial steps towards achieving the continuum of care.
Early Pre-Diagnosis Intervention
RECOMMENDATION #3:
Identifying the early signs of or red flags for ASD should be a particular focus for MCYS in order to allow
for earlier intervention through Infant Development and Speech and Language services, even prior to a
diagnosis of ASD.
Clinician and public awareness is growing about Infant Development (ID) and Speech and Language programs
accessible directly by parents’ contact or referral by health care provider. Based on Early interventionists’
recognition of red flags for autism, and working with SLP colleagues, the ID team is strategically poised to
constitute the first stage of the autism continuum of services. If they are trained in an evidence-based
comprehensive curriculum-based model (e.g., the Early Start Denver Model), the ID/SLP team would coach
parents and provide intervention for the first 6-12 months after red flags are seen and prior to any diagnosis being
given. For children whose signs of autism are becoming more, rather than less, severe, a referral to a developmental
assessment service can be made at any point.
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Every region in the province requires a systematic referral pathway for children to access early intervention services
and then be effectively triaged to interdisciplinary health care teams for further assessment, consultation,
intervention and/or treatment.
Based on the emerging evidence from randomized controlled trials of various curriculum-based early intervention
programs effective for ASD and other developmental delays, the Committee will consider the evidence that exists
and still needs to be collected regarding the delivery of this early kind of intervention and report to the Ministry on
emerging leading practices.
Intensive Behavioural Intervention
RECOMMENDATION #4:
As the developmental period where Intensive Behavioural Intervention (IBI) is proven to be most effective
following the second birthday and prior to the fifth birthday, it is recommended that the treatment be
referred to as Early Intensive Behavioural Intervention (EIBI) . Doing so is both reflective of research, and
the language used in current scientific literature. Importantly, the starting point for EIBI should occur
prior to the fifth birthday for children with ASD who meet eligibility criteria. The EIBI intervention should
be tailored to the individual needs of the child and modified based on how he/she responds to treatment.
Research has demonstrated the greatest positive impact on developmental processes for children who
receive EIBI for a duration between 12 and 24 months. Accordingly, for a full evaluation of response to
EIBI, we recommend that EIBI be provided for 12 months for each eligible child, with continuation
beyond 12 months based on the demonstration of significant ongoing gains. The child’s gains will be
measured by standardized assessments at regular, 6-month intervals, and guided in the interim by
RAPON CDMGs developed by AIP clinical directors and in the long term by the clinical criteria being
developed by the Committee.
There is compelling evidence to suggest that EIBI has the greatest positive impact on developmental processes for
children with ASD who are in their ‘sensitive period’. As such, we recommend that EIBI be provided to children
between the age of 2 and before reaching their fifth birthday (while current literature suggests IBI to be most
effective for children who start before the of age of four, e.g. Fenske et al., 1985; Harris et al., 2000; Perry et al.,
2011; Freeman et al. 2010; Burrows 2004); and receive EIBI for approximately 12-24 months (e.g. Dawson 2010;
Howard et al., 2005; Remington et al., 2007). It has been shown that greater gains are made in the time between
baseline and the first follow-up assessment, typically after one year of treatment, than gains in subsequent followups for IQ and adaptive functioning (Howlin et al., 2010). EIBI is an intensive application of ABA intended to
change a child’s rate of learning trajectory such that they can transition to learning in a more typical way in school
(Lovaas, 1987; McEachin, Smith, & Lovaas, 1993). The goal of EIBI is essentially to attempt to increase their
developmental age to as close as possible to their chronological age (Granpeesheh et al., 2009). It is differentiated
from ABA-based Services and Supports for Children and Youth with ASD, according to MCYS (2011) Guidelines,
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which focus on systematic, goal-directed and time-limited implementation of ABA for developing skills in the areas
of behaviour management/emotional regulation, communication, social/interpersonal and daily living skills.
Delivery of EIBI within a continuum of ABA and other ASD intervention services is a topic that Committee
members will explore further, in consultation with relevant stakeholders.
****Of Note: With the exception of the UK, prior to 2011, authors predominantly referred to the intervention as
IBI. By 2011 those same researcher/authors as well as majority of new researchers referred to the treatment as
EIBI. In Ontario, authors consistently used IBI (even if elsewhere the same intervention was referred to as EIBI).
For example, Perry (2010, 2013) used the term IBI but in brackets used the term EIBI. Again, EIBI seems to best
reflect the fact that the intervention is most effective at an early age.
RECOMMENDATION #5:
To best design EIBI programs that are aligned with a child’s particular needs, best practice indicates that
a child’s EIBI program should be informed by an interdisciplinary process, with input from clinicians who
have expertise in Autism and the particular child, but who could practice outside of the realm of behaviour
therapy, on an individualized basis and as needed (e.g., using input from pediatricians, speech-language
pathologists, occupational therapists, etc. to inform treatment planning).
We have learned from our consultations that such a process exists in some parts of the province’s Autism
Intervention Program (in both DSO and DFO situations), but is not being implemented consistently across
regions.
This was particularly, although not exclusively, reported as the case, with integration of the input from SpeechLanguage Pathologists in the creation of individually tailored EIBI programs. Given that children with ASD struggle
with social communication difficulties, communication systems and language development have been understudied
and under-represented in some EIBI programs. More specifically, receptive language has tended to be less
monitored and measured, despite it being an important predictor of immediate and longer-term outcome in
EIBI. There is a pressing need to closely monitor changes in language skills and communication development in
the EIBI treatment period and subsequent follow-up.
The Committee will consult with RAPON and the relevant professional groups to determine the best ways of
creating a process to foster the integration of interdisciplinary perspectives into treatment planning, with a particular
focus on learning about when this occurs well and how a standardized interagency and interprofessional process can
be implemented across the province.
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ABA-based Services and Supports
RECOMMENDATION #6:
It is recommended that there be an expansion of ABA-Based Services and Supports to provide a
continuum of behavioural services within the broader continuum of multidisciplinary services available for
children and youth with ASD.
Given the significant research evidence supporting the benefit of ABA-based interventions for children with various
needs, particularly those with ASD, such approaches should be integrated into all interventions received by children
with ASD across the service continuum.
To support our recommendation of focusing the EIBI program on the sensitive period of a child’s development, it
is necessary to simultaneously increase the availability of ABA-based Services and Supports. This would require that
additional services be made available to allow the provision of more intensive levels of service based on the
individual needs of each child.
ABA-based Services and Supports should also include integration of behavioural strategies used at home and at
school. The service should be responsive to the needs of the child. Team planning should include teachers and
parents working together to streamline the effective use of behavioural strategies at both the home and school.
Current ABA-based services and supports’ guidelines do not allow enough flexibility for clinicians to tailor the
intensity and duration of the intervention based on the child and family needs. As a Committee we believe ABAbased Services and Supports should be expanded to provide families with a meaningful alternative for those who
are not eligible for EIBI.
Committee members will work in conjunction with MCYS to determine the effectiveness of ABA-based Services
and Supports, in terms of which children benefit the most and from which level of intensity.
Community Based Parent Supports
RECOMMENDATION #7:
It is recommended that parents/caregivers have access to the integrated supports they need to be integral
members of their child’s collaborative and inter-professional treatment team. These supports should
include parent education and coaching, as well as support during intervention and transitions.
Parents/caregivers must be integral members of a collaborative and inter-professional treatment team and need to
have access to parent education, coaching and support during intervention and transitions. Committee members
will examine with RAPON how parents/caregivers are currently being supported by EIBI and ABA-Based Services
and Supports in each region of the province and will work collaboratively with MCYS to develop a plan to provide
enhanced and more integrated supports for parents/caregivers.
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School System
RECOMMENDATION #8:
It is recommended that there be greater coordination of and integration between EIBI and ABA-based
services and supports in the community, and ABA programs and services currently being utilized in
schools for children and youth with ASD.
In 2007, the Ministers’ ASDs Reference Group completed extensive review, discussion and evaluation of evidencebased practices found to be most effective in meeting the needs of students with ASD, and provided a number of
recommendations regarding province-wide implementation of practices to support students with ASD (Ministers'
ASDs Reference Group 2007). Acting upon these, the Ontario Ministry of Education issued Policy/Program
Memorandum (PPM) No. 140: Incorporating Methods of Applied Behaviour Analysis (ABA) into Programs for Students with
Autism Spectrum Disorders (ASD) in 2007 to provide direction to school boards and to support their use of ABA as an
effective instructional approach in the education of many students with ASD (Ontario Ministry of Education 2007).
Consequently, various ABA-based special education programs, supports and services have been developed in
Ontario school boards to support children and youth with ASD, alongside various ABA-based and EIBI treatment
programs, supports and services which have been developed in Ontario communities.
The Committee heard from different stakeholders who indicated that these two systems do not always connect in a
seamless manner. Specifically in Committee stakeholder consultations, parents/caregivers spoke of their ABA/EIBI
provider (who was not a Connections/School Support Program ASD Consultant) not being allowed to support
program development for their child in the school, as well as the need to have more knowledgeable and skilled ABA
providers in schools; those in education similarly identified the need for greater knowledge and skills in ABA, and
more practical hands-on support in implementing ABA practices in programs for students with ASD. Also in
stakeholder consultations, parents/caregivers further identified the need to have EIBI/ABA providers in the
community working alongside those in education in schools, in order to ensure optimal programming to effectively
meet the various needs of children and youth with ASD.
Therefore, Committee members suggest that MCYS and the Ministry of Education work together to clarify
mandates for EIBI/ABA service provision in the community and in schools, and examine protocols that would
allow schools/school boards and EIBI/ABA providers to collaborate more effectively to develop integrated and
individualized programs that promote skill development and positive behaviours in children and youth with ASD; in
addition to service provision, collaboration should also include joint opportunities for staff training and capacitybuilding on site in schools and/or in the community.
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Integrated Care Coordinator
RECOMMENDATION #9:
Ideally, there should be a care coordinator for each child with ASD. This coordinator would be available to
support the child and his or her family and would coordinate services across the life span as needed,
consistent with models in operation for other complex conditions.
The role of “care coordinator” is currently lacking in the system and is essential if we are to achieve continuity of
care for children with ASD across childhood, adolescence and into adulthood. A care coordinator would act as a
liaison between children and their families and the various providers of services they need to achieve optimal health,
independence, and dignity.
A key component of effective care coordination for children with ASD is ensuring all relevant resources in a
community are at the table to discuss the needs and strengths of the family in an integrated care model. We
recommend that the role of a care coordinator include ensuring that the right team of inter-disciplinary experts be
involved based on the needs of the child and family as they move through the system. A mix of professionals from
community-based services, educators, physicians and mental health professionals should be included in determining
the services to which a child should be linked. The mix of professionals involved in advising on the needs of the
child will provide parents with confidence that their child is accessing what he/she needs. We recommend the care
coordinator review each child’s services as needed. The frequency of reviews should depend on the child and family
situation (e.g. based on the child’s developmental stage or times of transition). This model is recommended to proactively address concerns as they arise.
Also, it is important to determine what transition models currently exist across regions, with the goal of eventually
establishing effective and consistent models across the province. We recommend that this is something for this
Committee along with MCYS to explore further.
Mental Health Services
RECOMMENDATION #10:
It is important that all individuals with ASDs receive comprehensive evaluations for coexisting mental
health symptoms from an interdisciplinary team, where clinically indicated.
It is widely accepted that individuals with ASDs have a range of coexisting conditions, though there is still much
confusion in separating behaviour problems that may be overlapping with core autism symptoms from distinct
coexisting psychiatric conditions. For example, stereotyped behaviours are part of the diagnostic criteria of ASDs
but are also central to the diagnosis of obsessive-compulsive disorder (OCD); yet not everyone with an ASD and
stereotyped behaviour has OCD as well.
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Such evaluations are critical because coexisting conditions may cause significant clinical impairment and add to the
challenges that individuals and their families are coping with. An accurate diagnosis, where clinically indicated brings
the opportunity for providing more specific and effective behavioural and pharmacological treatments, while
limiting the potential for inappropriate diagnoses and unnecessary treatment (Doshi-Velez et al., 2014).
The Committee intends to conduct an in-depth literature review and engage in further discussions with colleagues
in Mental Health Services about the next steps that would lead to improved diagnostic and therapeutic services for
mental health concerns in individuals with ASD throughout childhood and adolescence.
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Appendix 1
CONSULTATION GROUPS
Date:
Site:
ASD CEC Facilitators:
Name of Note Taker:
Note: Answer boxes following each focus group question will expand as you type.

Participant

1Examples:

Role1

Represented Areas
(If applicable)

1
2
3
4
5
6
7
8
9
10
11
12

Psychologists, SLPs, OTs, Social Workers, ABA Facilitators, Teachers, Educational Assistants, School Administrators,
Board Administrators; parents, caregivers.

Role

#

Role

Psychologists

Teachers

SLPs

Educational
Assistants
School
Administrators
Board
Administrators
Other:

OTs
Social Workers
ABA
Facilitators
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A. IBI Understanding & Experiences
What is your understanding/expectation of IBI? (Eligibility? Length of service? Outcomes for child?)

What has your experience been like (working) with Autism Intervention/IBI programs to provide
comprehensive services for children with ASD and their families?

How familiar are you with the current Clinical Practice Guidelines (CPGs) and Benchmarks? What do you
know about them?
In case you don’t know, CPGs help IBI programs decide who is eligible for IBI services, hours per week of service, age ranges, skills to
be taught and monitored


Benchmarks are learning objectives for IBI clients, consisting of a combination of: learning goals developed individually for each client




(functional communication, receptive & expressive language, nonverbal cognitive skills, readiness, imitation, social & play skills); and
results on standardized measures like IQ, language, and adaptive behaviours
Benchmarks were developed to monitor progress and evaluate the benefits of IBI for children in provincially-funded IBI programs
Benchmarks are part of CPGs developed by an Expert Clinical Panel

What do you think about the CPGs? What do you think about the Benchmarks? (Can you foresee or know of any
issues with CPG’s and Benchmarks as we've described them? What are the positives of using CPGs and Benchmarks?)

From your perspective, what does child progress in IBI look like to you?

Autism Spectrum Disorder Clinical Expert Committee

58

Autism Spectrum Disorder in Ontario 2013
B. Children Transitioning from Autism Intervention Program/IBI to School-Based ABA Supports/Services
For children receiving IBI services, what has the transition from IBI to school been like, in your
experience? (What works well? What aspects need improvement?)

How could IBI/ABA service delivery be improved? (In terms of IBI services provided by Autism Intervention
Programs? In terms of ABA supports and services provided by schools?)

C. How to Provide Greater Continuity in IBI/ABA Service Delivery
How could we provide more seamless services for children with ASD and their families? (For children and
families who are eligible for IBI services? For children and families who are not eligible for IBI services? For
children and families waiting to receive IBI services?)

Clinical practice and research to date suggest that not all children with ASD who receive IBI services
continue to make clinically significant gains in cognitive functioning or independent skill development,
which are the two main targets for IBI. What would you see as the next possible step for these children, if
they are not making continued progress in IBI?

Understanding the reality that funds are limited and the current system of care for children/youth with
ASD, what would you propose as another, perhaps better way of ensuring that those who need it receive
the right intervention/treatment at the right time?

We really appreciate you taking time to help us with this. You have provided us with valuable information
from an education perspective for our report and recommendations to the Ministry.
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Appendix 2
Suggestions from our Stakeholders on System Improvement
1. Based on our focus group discussions with parents, educators, and clinicians we have heard, unanimous
support for the concept that it was most ethical to give some intensive treatment time to all children with
ASD deemed appropriate for EIBI who are under 4 years of age, rather than give a great deal to a small
number.
2. Engage and collaborate with children’s mental health/treatment services for assessment and other services
3. IBI should be only one part of a continuum of services
4. IBI and ABA providers, ABA Specialists in schools and Educators need to work together in Schools as
service providers as part of the continuum
5. Transition planning is required from the earliest stages of intervention
6. Joint goal setting at outset of service within the continuum of care (parents and providers).
7. Improve consistency and transparency between DSO and DFO; this includes using the same methods (e.g.,
assessment techniques, data collected, timing) for decision-making around discharge from IBI.
8. Provide Independent Review Mechanism members with standardized information from client files
9. Provide more consistency and standardization in transition criteria
10. Have clinicians’ base treatment decisions on clinical skills without political interference that is to be able to
make consistent clinical decisions province-wide. Fairness and equity must be priorities.
11. Need for appropriate and consistent assessment in order for there to be any basis for benchmarks
12. IBI and ABA-based Services should be provided in the pre-school & school setting
13. More of a link between ABA-based services and schools because this is limited
14. For those discharged from IBI, expand and coordinate different levels of service to they can receive at
school. Share information about what is available at schools
15. Waitlist management - take children considered to be responders based on the literature, not just the
severely afflicted children
16. For children with severe ID, consider what would be more appropriate than IBI (i.e., ID classroom in the
school board, working on functional adaptive skills)
17. In terms of severity, consider Autistic Symptomatology, but also consider the cognitive and adaptive skills
18. Collect comprehensive data to give greater insight into the child’s potential for learning -- cannot base
trajectories completely on cognitive scores, and perhaps conduct a needs assessment? Address parent
mindset as to why they feel the need for this treatment
19. Enhancing needs assessment services would lead to better determination of appropriate services for children
(e.g., IBI or ABA, SLP, or other)
20. Have teachers further trained in ABA principles
21. Need for further diagnostic assessment for children with dual diagnosis
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22. Consider regulation of BCBAs
23. Need more developmental assessments at an early age?
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Appendix 4
SEARCH STRATEGY FOR SYSTEMATIC REVIEW OF IBI
SOURCES FOR SEARCH
Electronic databases: Cochrane Central Register of Controlled Trials (CENTRAL), EMBASE, MEDLINE,
PsycINFO, and ERIC were searched for the years 2007 to present (2013).

References of published studies: The reference lists of all relevant trials were checked for reports of other
relevant studies.
SEARCH STRATEGY
[(child or child synonyms) and (diagnoses or diagnoses synonyms) and (intervention or intervention synonyms)
Only full text reports in English were included for final review due to both time and resource constraints.
In all searches appropriate truncations and possible misspellings were included and terms were adapted for
searching various databases.
METHOD OF REVIEW
Study selection: A single reviewer checked titles and abstracts identified from the searches. Ineligible studies were
excluded by population and/or intervention. If it was unclear whether the study met the inclusion criteria for
population or intervention, then the reviewer obtained the full text of the report for further assessment.

Data extraction: Data was extracted by the research assistant. This was reviewed by a small working group of
CEC members. Missing data will be obtained from authors where possible.
SYSTEMATIC KEYWORD SEARCH STRATEGY
#

Medline

EMBASE

PsycINFO

1

baby.tw.

baby.tw.

baby.tw.

2

babies.tw.

babies.tw.

babies.tw.

3

infant$.tw.

infant$.tw.

infant$.tw.
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4

exp infant/

exp infant/

Preschool$.tw.

5

pre-school$.tw.

pre-school$.tw.

pre-school$.tw.

6

Preschool$.tw.

Preschool$.tw.

child$.tw.

7

child$.tw.

child$.tw.

adolescen$.tw.

8

exp child/

exp child/

minor$.tw.

9

adolescen$.tw.

adolescen$.tw.

juvenile$.tw.

10 exp adolescent/

exp adolescent/

or/1-9

11 minor$.tw.

minor$.tw.

autism/

12 juvenile$.tw.

juvenile$.tw.

(autis$ adj disorder$).tw.

13 or/1-12

or/1-12

(autis$ adj spectrum adj disorder$).tw.

14 infantile autism/

infantile autism/

autism.tw.

15 (autis$ adj disorder$).tw.

(autis$ adj disorder$).tw.

(Kanner$ adj syndrome$).tw.

16 (autis$ adj spectrum adj
disorder$).tw.

(autis$ adj spectrum adj
disorder$).tw.

aspergers syndrome/

17 autism.tw.

autism.tw.

(asperger$ adj syndrome$).tw.

18 (Kanner$ adj syndrome$).tw.

(Kanner$ adj syndrome$).tw.

(asperger$ adj disorder$).tw.
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19 asperger syndrome/

asperger syndrome/

asperger$.tw.

20 (asperger$ adj syndrome$).tw.

(asperger$ adj syndrome$).tw.

(pervasive adj development$ adj disorder$
adj 'not otherwise specified').tw.

21 (asperger$ adj disorder$).tw.

(asperger$ adj disorder$).tw.

(pervasive adj development$ adj disorder$
adj NOS).tw.

22 asperger$.tw.

asperger$.tw.

PDD-NOS.tw.

23 (pervasive adj development$
adj disorder$ adj 'not
otherwise specified').tw.

(pervasive adj development$
adj disorder$ adj 'not
otherwise specified').tw.

PDDNOS.tw.

24 (pervasive adj development$
adj disorder$ adj NOS).tw.

(pervasive adj development$
adj disorder$ adj NOS).tw.

or/11-23

25 PDD-NOS.tw.

PDD-NOS.tw.

early intervention/

26 PDDNOS.tw.

PDDNOS.tw.

exp behavior modification/

27 "pervasive developmental
disorder not otherwise
specified"/

"pervasive developmental
disorder not otherwise
specified"/

intens$.tw.

28 or/14-27

or/14-27

behavio$.tw.

29 behavior therapy/

behavior therapy/

IBI.tw.

30 exp behavior therapy/

exp behavior therapy/

ABA.tw.

31 behavior therapy/

behavior therapy/

eibi.tw.
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32 behavior modification/

behavior modification/

or/25-31

33 behavio$.tw.

behavio$.tw.

24 and 32

34 intens$.tw.

intens$.tw.

10 and 24 and 32

35 IBI.tw.

IBI.tw.

limit 34 to ("0200 clinical case study" or
1400 nonclinical case study)

36 ABA.tw.

ABA.tw.

limit 34 to ("0200 book" or "0240 authored
book" or "0280 edited book" or "0300
encyclopedia")

37 eibi.tw.

eibi.tw.

limit 34 to (bibliography or
"column/opinion" or "comment/reply" or
editorial or encyclopedia entry or
"erratum/correction" or letter or obituary
or original chapter or reprinted chapter)

38 or/29-37

or/29-37

or/35-37

39 28 and 38

28 and 38

34 not 38

40 limit 39 to (infant or child or
preschool child <1 to 6 years>
or school child <7 to 12
years> or adolescent <13 to 17
years>)

limit 39 to (infant or child or
limit 39 to yr="2007-2013"
preschool child <1 to 6 years>
or school child <7 to 12
years> or adolescent <13 to 17
years>)

41 13 and 28 and 38

13 and 28 and 38

40

42 40 or 41

40 or 41

limit 41 to english language
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43 limit 42 to (book or
conference paper or editorial
or erratum or letter or note or
proceeding or report or
"review" or short survey)

limit 42 to (book or
conference paper or editorial
or erratum or letter or note or
proceeding or report or
"review" or short survey)

44 42 not 43

42 not 43

45 limit 44 to yr="2007-2013"

limit 44 to yr="2007-2013"

46 remove duplicates from 45

remove duplicates from 45

47 46

46

48 limit 47 to english language

limit 47 to english language

ERIC Database Search Strategy
ALL(adolescence OR children OR early adolescence OR baby OR babies OR infant* OR child* OR preschool*
OR adolescent* OR minor* OR juvenile*) AND ALL(early intervention OR behavior theories OR behavior
therapy OR behavior modification OR intens* OR behavio* OR IBI OR ABA OR EIBI OR intervention) AND
ALL(autism OR autis* spectrum* disorder* OR autis* disorder* OR Kanner* syndrome* OR Asperger Syndrome
OR Asperger* Syndrome* OR Asperger* Disorder* OR Asperger* OR Pervasive Development* Disorder* "not
otherwise specified" OR Pervasive Development* Disorder* NOS OR PDD-NOS OR PDD NOS OR PDDNOS)
AND YR(>=2007)
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Appendix 5
STUDIES CONSIDERED ACCORDING TO METHODOLOGICAL LEVEL
The research design of each study was classified as meeting one of three levels of methodological rigour (descriptive
or qualitative, or level 4, studies were not included in this literature review):
·

Level 1 (prospective assignment to control group, randomized controlled trial (RCT) or quasi-random)

·

Level 2 (comparison group but not assigned, either “found” groups or parents’ choice)

·

Level 3 (single group, pre-post comparison and subgroup analyses, usually retrospective)

Rigour Level

Study citation

Level 1

Dawson G, Rogers S, Munson J, Smith M, Winter J, Greenson J, Donaldson A,
Varley J. Randomized, controlled trial of an intervention for toddlers with
autism: the Early Start Denver Model. Pediatrics. 125(1):e17-23, 2010 Jan.
Strain P, Bovey II EH. Randomized, Controlled Trial of the LEAP Model of
Early Intervention for Young Children with Autism Spectrum Disorders.
Topics in Early Childhood Special Education. 2011; 31(3): 133-154.

Level 2

Eldevik S, Hastings RP, Jahr E, Hughes JC. Outcomes of behavioral
intervention for children with autism in mainstream pre-school settings. J
Autism Dev Disord. 2012 Feb;42(2):210-20. doi: 10.1007/s10803-011-1234-9.
Eriksson MA, Westerlund J, Hedvall Å, Åmark P, Gillberg C, Fernell E.
Medical conditions affect the outcome of early intervention in preschool
children with autism spectrum disorders. Eur Child Adolesc Psychiatry. 2013
Jan;22(1):23-33. doi: 10.1007/s00787-012-0312-7.
Fava L, Strauss K, Valeri G, D'Elia L, Arima S, Vicari S. The effectiveness of a
cross-setting complementary staff- and parent-mediated early intensive
behavioral intervention for young children with ASD. Research in Autism
Spectrum Disorders. 5 (4) (pp 1479-1492), 2011. Date of Publication: OctoberDecember 2011.
Fernell E, Hedvall A, Westerlund J, Hoglund Carlsson L, Eriksson M, Barnevik
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Olsson M, Holm A, Norrelgen F, Kjellmer L, Gillberg C. Early intervention in
208 Swedish preschoolers with autism spectrum disorder: A prospective
naturalistic study. Research in Developmental Disabilities. 32 (6) (pp 20922101), 2011. Date of Publication: November 2011.
Flanagan HE, Perry A, Freeman NL. Effectiveness of large-scale communitybased intensive behavioral Intervention: A waitlist comparison study exploring
outcomes and predictors. Research in Autism Spectrum Disorders 6 (2012)
673-682.
Kovshoff H, Hastings RP, Remington B. Two-year outcomes for children with
autism after the cessation of early intensive behavioral intervention. Behav
Modif. 2011 Sep;35(5):427-50
Peters-Scheffer N, Didden R, Mulders M, Korzilius H. Low intensity
behavioral treatment supplementing preschool services for young children with
autism spectrum disorders and severe to mild intellectual disability. Research in
Developmental Disabilities. 31(6):1678-84, 2010 Nov-Dec.
Reed P, Osborne L. Impact of severity of autism and intervention time-input
on child outcomes: comparison across several early interventions. British
Journal of Special Education. Volume 39, Issue 3, pages 130–136, September
2012
Stock R, Mirenda P, Smith IM. Comparison of community-based verbal
behavior and pivotal response treatment programs for young children with
autism spectrum disorder. Research in Autism Spectrum Disorders. 7 (9) (pp
1168-1181), 2013. Date of Publication: 2013.
Strauss K, Vicari S, Valeri G, D'Elia L, Arima S, Fava L. Parent inclusion in
Early Intensive Behavioral Intervention: the influence of parental stress, parent
treatment fidelity and parent-mediated generalization of behavior targets on
child outcomes. Research in Developmental Disabilities. 33(2):688-703, 2012
Mar-Apr.
Zachor DA, Ben Itzchak E. Treatment approach, autism severity and
intervention outcomes in young children. Research in Autism Spectrum
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Appendix 6
Data Extraction Tables for Targeted Review of IBI studies
Akshoomoff N, Stahmer AC, Corsello C, Mahrer NE. What Happens Next? Follow-Up From the Children's Toddler School Program. J Posit Behav Interv. 2010 Oct;12(4):245-253.
Methods

Study & Population
Characteristics

Study type:
Follow-up study

Sample size: 29 children (20 in
follow-up)
Diagnosis: Diagnostic and
Statistical Manual of Mental
Disorders, Fourth Edition
(DSMIV), diagnosis (American
Psychiatric Association, 2000) of
Autistic Disorder or Pervasive
Developmental Disorder-Not
Otherwise Specified (PDD-NOS)
by a community-based clinician not
associated with this research
project,
Participants:
Age at intake: 28 months (SD=2.7)
Age at exit: 35 months (SD=1.1)
Age at follow-up: 7 yr (SD=2.3
yrs)
Sex: NA
Baseline measures: see table in
results column
Other inclusions:
Nonverbal mental age of at least 12
months, and chronological age 18 to
30 months.

Treatment Characteristics
Type: IBI
Setting: inclusive toddle program

Assessed Domains and/or
Instruments

Parent report measures
Vineland Adaptive Behavior Scales
(VABS) at entry and exit.

CTS Entry

CTS Exit

Follow-Up

Age in months

Mullen Scales of Early Learning

VABS Daily Living
Skills
ADOS Social

28.9
(2.7)
47.2
(15.2)
70.4
(14.6)
70.9
(10.1)
71.5
(8.7)
68.8
(6.8)
—

35
(1.3)
72.9
(24.7)
85
(15.8)
76.6
(12.9)
76.8
(11.7)
70.6
(8.1)
—

Differential Ability Scales (DAS)

ADOS Communication

—

—

Standardized diagnostic measures

ADI-R Social

—

—

Autism Diagnostic Interview–Revised
(ADI-R)

ADI-R Communication

—

—

ADI-R Repetitive
Behaviors

—

—

85.3
(27.8)
83.8
(28.3)
88.2
(24.4)
84
(16.6)
73.7
(13.9)
81.1
(16.3)
7.4
(3.0)
3.6
(2.2)
15.0
(7.4)
14.1
(5.0)
7.8
(2.6)

VABS-II at follow-up

Interaction with typically developing toddlers
is facilitated throughout the school day.

IQ:
Bayley Scales of Infant
Development–Second Edition
(BSID-II)

Intensity:
The program consists of a total of 21 hours a
week of direct service (3 hours in the
classroom, 1 hour outside the classroom, and 2
hours of in-home parent education). In
addition, parents commit to using the
techniques learned in parent education an
additional 10 hours per week at home.
Children receive intensive services in the
inclusive classroom 3 hours a day, 5 days a
week.
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Mean (SD) Child Characteristics at Time of CTS Entry, CTS Exit, and
Follow-Up
Variable

Intervention:
The classroom has a 1:3 teacher-to-child ratio.
Uses a systematic blend of incidental teaching,
pivotal response training, structured teaching,
the picture exchange communication system,
and DIR/Floortime in the context of the
classroom.

Each toddler with ASD receives individualized
instruction, which may include discrete trial
training, with one teacher and two children, for
an additional 4 hours weekly to allow for
teaching specific skills not acquired in the
classroom setting or that need additional
practice. The family education component
consists of weekly 2-hour home visits with a
teacher to help parents learn the naturalistic
behavioral techniques. Speech and
occupational therapy consultation is conducted
within the context of the classroom.

Main results

Parenting Stress Index (PSI)
CTS Follow-Up Questionnaire
Child assessment measures

Autism Diagnostic Observation
Schedule
(ADOS)

Verbal IQ
Nonverbal IQ
VABS Communication
VABS Socialization

There were significant differences in nonverbal IQ, and verbal IQ, across
time.
Significant gains in nonverbal and verbal IQ from entry to exit. A
significant gain in verbal IQ was also found from exit to follow-up.
Only 4 children (20%) had average (>85) nonverbal IQ scores at entry,
while 11 (55%) had average nonverbal IQ scores at exit. At follow-up, 15
children (75%) had average nonverbal IQ scores on the DAS. At entry,
no child had an average verbal IQ score, while 7 children (35%) had
average verbal IQ scores at exit. At follow-up, 13 children (65%) had
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Length: Average of 7.7 months (SD=2.2
months)
Targeted domains:
Treatment fidelity: NA

average verbal IQ scores on the DAS.
There were significant differences in VABS communication, and Daily
Living Skills standard scores across time.
Significant gains in VABS Communication scores from entry to exit and
from exit to follow-up and a significant gain in VABS Daily Living Skills
scores from exit to follow-up.
Diagnoses remained consistent for 70% of the children from exit to
follow-up, with the most common change being from a diagnosis of
PDD-NOS to one of Autistic Disorder.

Autism Spectrum Disorder Clinical Expert Committee

77

Autism Spectrum Disorder in Ontario 2013
Ben Itzchak E, Zachor DA. Who benefits from early intervention in autism spectrum disorders? Research in Autism Spectrum Disorders. Vol.5(1), Jan-Mar 2011, pp. 345-350.
Methods
Study type:
Pre-/post- study
1 year of
intervention
(ABA and
Eclectic groups
combined)
(see Zachor,
Ben Itzchak
2010)

Study & Population
Characteristics
Sample size: 78 (ABA and
Eclectic groups together)
Diagnosis: The diagnostic
process included a clinical
evaluation by a
neurodevelopmental
pediatrician, and the use of two
standardized autism diagnostic
tools, the Autism Diagnosis
Interview-Revised (ADI-R) and
the Autism Diagnostic
Observation Schedule (ADOS)
All the participants met criteria
for autism based on DSM-IV
and the cut-off points on the
ADI-R and the ADOS.

Treatment Characteristics
ABA Group:
Setting: autism-specific preschools
Intervention:
Various behavior analytic techniques
were used including discrete trial,
incidental teaching, shaping for positive
reinforcement, successive approximation,
systematic prompting and fading
procedures, discrimination learning, task
analysis and functional assessment and
reinforcement procedures according to
several treatment manuals.
Intensity:
Children received 20 h/week of 1:1
intervention

Eclectic Group
Sample size: 33

Length:
1 year

Age at intake: Mean 26.0 mos.
(SD: 4.6; Range: 15-33)
Sex: N/A

Targeted domains:
Each child’s program comprised
individualized goals and objectives to
increase language, play, social,
emotional, academic and daily living
skills and to reduce inappropriate
behaviors.

Baseline measures:

MSEL cognitive composite:
73.3 (22.2)
Autism severity: ADOS new
algorithm: 20.1 (4.6)
Vineland adaptive behavior
composite score: 68.6 (6.3)
Other Characteristics:
Maternal years of education: 15
(2.7)
Paternal years of education:
14.9 (3.1)
Maternal age (years): 34.2 (7.0)
Paternal age (years): 36.9 (5.6)
ABA Group
Sample size: 45

Treatment fidelity:
The program was delivered by therapists
who had graduated from a course in
behavior analysis principles and were
trained and supervised by the program
supervisors.
Parents received weekly instructions for
home treatment from the behavior analyst
who supervised the child’s program.
Eclectic Group:
Setting: autism-specific preschools
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Assessed Domains and/or
Instruments
Autism Diagnostic InterviewRevised (ADI-R)
Autism Diagnosis Observation
Schedule (ADOS)
Vineland Adaptive Behavior
Scales
 Communication
 Daily Living skills
 Socialization
 Motor skills
 Vineland composite standard
scores
Mullen Scales of Early Learning evaluates cognitive abilities in
visual reception, fine motor,
expressive language and language
comprehension domains.
 non-verbal cognitive measure
composed of visual reception
plus fine motor standard scores
 verbal measure composed of
expressive plus receptive
language standard scores

Main results
Verbal and non-verbal MSEL scores, Vineland adaptive
composite scores after 1 year
T1
T2
F
Verbal MSEL 60.9
75.0
422.3***
(n=63)
(24.4) (27.0)
Nonverbal
73.9
75.5
.1
MSEL (n=63) (23.7) (29.2)
Vineland
67.4
68.9
1.3
(n=65)
(6.4)
(13.0)
ADOS new
20.5
17.9
25.9***
algorithm
(4.4)
(5.0)
(n=78)
ADOS
8.4
7.8
5.8*
severity score (2.0)
(1.9)
(n=78)
* p < .05; *** p< .001
After one year of intervention children improved significantly
verbal skills (MSEL) and autism severity (ADOS severity scores)
was reduced
Predictors for outcome in adaptive skills

 Child’s verbal cognitive ability (MSEL) at T1 in the first step
explained 40% of the variance in the Vineland composite score at T2
(i.e. higher cognitive level at baseline resulted in better adaptive skills
at T2). Only verbal cognitive ability was significant.
 Autism severity at the second step and child’s age at the third step did
not contribute significantly to the total explained variance.
 Maternal education and age at the forth step contributed 4% to the
explained variance, but only maternal age as significant (i.e. the older
the mother was, the better the adaptive skills outcome was achieved).
 Interaction of T1 verbal MSEL and ADOS autism severity at the fifth
stage was significant and contributed 5% to the explained variance.
 Altogether, the model explained 49% of the variance.
 Only for children with severe autism symptoms (autism severity
scores=8-10), higher verbal abilities at baseline correlated with better
adaptive skills outcome.

Predictors of better cognitive gains
 T1 autism severity explained 13% of the sample variance (i.e.
cognitive gains were more pronounced in children with less severe
autism symptoms at pre-intervention).
 Child’s age in the second step contributed 3% to the explained
variance (i.e. younger children had better chance to gain from
intervention).
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Age: Mean 25.1 (SD: 3.9;
Range: 17-35)
Sex: N/A
Baseline measures:

MSEL cognitive composite:
72.2 (19.2)
Autism severity: ADOS new
algorithm: 20.9 (4.3)
Vineland adaptive behavior
composite score: 66.2 (9.6)
Other Characteristics:
Maternal years of education:
14.3 (2.2)
Paternal years of education:
14.4 (2.8)
Maternal age (years): 32.4 (4.6)
Paternal age (years): 36.3 (5.5)

Intervention:
This intervention integrated principles of
different philosophies including
Developmental, Developmental
Individual Difference Relationship (DIR)
and The Treatment and Education of
Autistic and Related Communication
Handicapped Children (TEACCH). Each
professional designed the intervention
program of his/her own domain (e.g.,
SLP designed the language and play
goals, OT the sensory-motor and daily
living goals). The type of intervention
philosophy employed in each individual
program was planned based on the child’s
characteristics and the staff’s decision and
preferences.

 Maternal education and maternal age in the third stage contributed
14% to the explained variance (i.e. children who had older and more
educated mothers had better cognitive gains with intervention).
 Overall, the model explained 29% of the variance in this analysis

Intensity:
SLP, OT, cognitive trainer and music
therapist provided individual treatment
for 2 h/week (overall 8 h/week) and
instructed the teachers’ aids, each in their
own area of expertise. Treatment goals
were practiced in 1:1 sessions by the
preschool team for an additional 10 h a
week (total of 19 h/week of individual
encounters with the child) and during
group activities.
Length:
1 year
Targeted domains:
Each child’s program comprised
individualized goals and objectives in
language, play, social, emotional,
sensory-motor, academic and daily living
domains.
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Ben Itzchak E, Zachor DA. Change in autism classification with early intervention: Predictors and outcomes. Research in Autism Spectrum Disorders. Vol.3(4), Oct-Dec 2009, pp. 967-976.
Methods

Study & Population
Characteristics

Treatment Characteristics

Study type:

Sample size: 68

Type: Eclectic & ABA

Autism diagnosis: ADI-R

1 year pre-/postintervention study

Diagnosis:
Only children who met criteria for
autism disorder on each of the
measures [DSM-IV, ADI-R and
ADOS] were included. Diagnosis
made by a neurodevelopmental
pediatrician and the use of
standardized tests (ADOS and ADIR)

Setting: two center-based programs for early intervention in
autism. One center used Eclectic-Developmental (ED)
approach and the other intervention was based solely on
Applied Behavioral Analysis principles

Autism Diagnosis Observation
Schedule (ADOS) – assess social,
communication, play and
stereotyped behavior and
restricted interests
 Stereotyped behaviors measure
composed of the sum of three
ADOS items: unusual sensory
interests, hand mannerisms and
repetitive interests

The sample was
divided into two
groups according
to autism
diagnostic
categories derived
from the ADOS
algorithm scores
at T2.
Unchanged
group: did not
change their
diagnostic
classification from
T1 to T2 and
remained in the
Autism category
Improved group:
children who
improved their
diagnosis at T2.

Participants (overall):
Age: aged 18– 35 months (M =
25.4, SD = 4.0)
Sex: 62 boys and 6 girls
Unchanged group (n=53)
Age: 25.1 (3.8)
Sex: M49/F4
ADOS algorithm at T1: 18.3 (2.6)
ADOS algorithm at T2: 16.6 (3.2)
Paternal age: 36.2 (6.5)
Maternal age: 32.5 (5.4)
Parental education (yrs): 14.8 (2.8)
Maternal education (yrs): 14.5 (2.5)
Improved group (n=15)
Age: 26.3 (4.6)
Sex: M13/F2
ADOS algorithm at T1: 15.9 (2.7)
ADOS algorithm at T2: 9.3 (2.0)
Paternal age: 36.4 (5.9)
Maternal age: 33.7 (5.0)
Parental education (yrs): 3.7 (3.5)
Maternal education (yrs): 14.9 (2.5)

Length: 1 yr
ED Group:
Intervention: included daily work in small-group activities
supervised by special education teachers with experience in
autism. In addition, each child received individual therapy
from various therapists—speech and language, occupational
and music therapies, and structured cognitive teaching. Parents
had one parents’ group meeting a week, supervised by a social
worker and by a clinical psychologist. They were taught how
to play with their children and how to address various
challenging behaviors. A supervised inclusion program in a
regular preschool was added for those children who had
attained sufficient skills to participate and team from typically
developing children.
Intensity:
Each professional provided 2 h of individual sessions a week,
1 h of group therapy and 1 h consultation to the team.
ABA Group:
Intervention: One-on-one treatment was provided by skilled
behavioral therapists. Each child had a separate treatment plan
addressing various developmental fields, such as imitation,
receptive and expressive language, joint attention, non-verbal
communication, pre-academic skills, play, fine motor skills,
and adaptive daily living skills. Speech and occupational
therapists consulted the professional team. The program
included regular preschool activities and routines, and
supervised inclusion program for those children who had
attained sufficient skills to participate and learn from typically
developing children.
Intensity:
35 h a week
Fidelity:
The therapists were supervised by a trained behavior analyst
who designed the child’s individual treatment program. The
preschool special education teacher was a senior behavioral
therapist who supervised the field therapists and the
implementation of the routine preschool activities
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Assessed Domains and/or
Instruments

Cognitive evaluation: the Mullen
Scales of Early Learning:
evaluate cognitive abilities in
visual reception, fine motor,
expressive language and language
comprehension domains.
 nonverbal cognitive measure
composed of visual reception
plus fine motor scores
 verbal measure composed of
expressive plus receptive
language scores
Adaptive skills—the Vineland
Adaptive Behavior Scales
 Communication
 Daily Living skills
 Socialization
 Motor skills

Main results
T1 Differences between Unchanged and Improved groups
The Improved group had significantly better verbal scores (M
= 70.3, SD = 27.1) in comparison to the Unchanged group (M
= 55.4, SD = 22.4) (p< .05).
 difference between the groups was significant in the
receptive language domain but not in expressive language
domain
No significant differences between the two groups were noted
in nonverbal ability, Vineland adaptive skills, child’s age,
parental educational attainment and parental ages.
No significant effect of the type of intervention on change in
autism severity.
Differences between the two groups in developmental gains
after 1 year of intervention
Cognitive abilities:
The Improved group gained significantly more than the
Unchanged group in the Mullen cognitive domains. (F(2,52)
= 5.2, p < .01, η2 = .167)
Improved group showed significant gains in verbal and
nonverbal domains, while the Unchanged group improved
significantly only in the verbal but not in the nonverbal
domain.
Both groups significantly improved in receptive and
expressive language skills. In the nonverbal sub-domains, the
Improved group gained significantly only in visual reception
but not in fine motor skills, and the Unchanged group did not
gain significantly in any sub-domain
Adaptive skills:
The two groups (Unchanged and Improved) did not differ in
overall adaptive skills gains over time.
Improved group had significant gains in both the
communication and socialization domains, while the
Unchanged group improved significantly only in the
communication domain.
Children in the Unchanged group showed a significant
decrease in their motor ability after 1 year of intervention
Stereotyped behaviors:
Significant decrease in stereotyped behavior and restricted
80
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interests was noted for the Improved group but not for the
Unchanged group
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Dawson G, Rogers S, Munson J, Smith M, Winter J, Greenson J, Donaldson A, Varley J. Randomized, controlled trial of an intervention for toddlers with autism: the Early Start Denver Model.
Pediatrics. 125(1):e17-23, 2010 Jan.
Methods
Study & Population
Treatment Characteristics
Assessed Domains and/or
Main results
Characteristics
Instruments
(see results table on page on separate page)
Sample size: 48
Autism Diagnostic Interview–
Study type:
EIBI Group
Revised: assesses autism
Type: EIBI
1-Year Outcome
symptoms across 3 domains:
RCT
Diagnosis:
Significant intervention effects were found for:
social relatedness,
Meeting criteria for autistic
Setting: home
Randomization:

MSEL composite standard scores - The ESDM group
communication, and repetitive,
disorder on the Toddler Autism
Participants were
demonstrated an average IQ increase of 15.4 points vs.
restricted behaviors.
Diagnostic Interview, meeting
Intervention:
stratified into 2
an increase of 4.4 points in the A/M group.
criteria for autism or ASD on
Early Start Denver Model (ESDM) uses
groups on the
the
Autism
Diagnostic
teaching
strategies
that
involve

The visual reception subscale on the MSEL: The
basis of composite
Observation Schedule, and a
interpersonal exchange and positive
Autism Diagnostic Observation
ESDM group gained 5.6 T-score points, whereas the
IQ at entry (<55
clinical diagnosis based on
affect, shared engagement with real-life
Schedule (ADOS), WPS version:
A/M group declined 1.7 points.
and 55) and
Diagnostic and Statistical
materials and activities, adult responsivity semistructured standardized
2-Year Outcome
gender to ensure
comparable IQ
Manual of Mental Disorders,
ESDM group showed significantly improved cognitive ability,
and sensitivity to child cues, and focus on observation that measures autism
and gender ratios
Fourth Edition (DSM-IV)
verbal and nonverbal communication,
symptoms in social relatedness,
measured by MSEL composite standard scores, which increased
between groups,
criteria
based on a developmentally informed
communication, play, and
17.6 points compared with 7.0 points in the A/M group (namely,
followed by block
curriculum that addresses all
repetitive behaviors.
receptive and expressive language).
randomization
developmental domains.
Exclusions:
 Standardized score
(1) a neurodevelopmental
The ESDM group showed similar standard scores at the 1- and 2MSEL: standardized
Children were
Teaching strategies are consistent with
year outcomes for VABS composite standard score, indicating a
disorder of known etiology
developmental test
evaluated at
the principles of ABA, such as the use of
steady rate of development, whereas the A/M group, on average,
baseline, 1 year
(eg, fragile X syndrome), (2)
 Four of the 5 subscales were
after onset of the
operant conditioning, shaping, and
significant sensory or motor
administered: fine motor, visual showed an 11.2-point average decline.
intervention, and
chaining. Each child’s plan is
impairment, (3) major physical
reception, expressive language,
at either 2 years
individualized. There is a strong parentproblems such as a chronic
The A/M group showed significantly greater declines in standard
and receptive language
after onset of the
serious health condition, (4)
family role responsive to each family’s
scores in the domains of daily living skills, and motor skills vs.

The
early
learning
composite
intervention or at
seizures at time of entry, (5) use unique characteristics. Parents are taught
ESDM group.
score
48 months of age,
of
psychoactive
medications,
the
basic
ESDM
strategies
and
asked
to
Vineland Adaptive Behavior
whichever yielded
use them during everyday activities.
(6) history of a serious head
The groups did not differ in terms of their ADOS severity scores
a longer time
Scales: assesses social,
injury and/or neurologic
frame
communication, motor, and daily or RBS total score after 2 years of intervention.
disease, (7) alcohol or drug
Intensity:
living skills
exposure during the prenatal
20 hours/week of the ESDM intervention
Diagnosis
 Age equivalent and standard
period, and (8) ratio IQ below
from University of Washington
Diagnosis improved (baseline autistic disorder to PDD NOS at
scores
35 as measured by mean age
clinicians, parent training, and parent
year 2) for 7 (29.2%) children in the ESDM group but for only 1
equivalence core/chronological delivery for 5 or more hours/week of
Repetitive Behavior Scale (RBS) (4.8%) child in the A/M group.
age on the visual reception and
ESDM, in addition to whatever
characterizes the severity of
fine motor subscales of the
community services the parents chose
Diagnosis changed from PDD NOS at baseline to autistic
repetitive behaviors
Mullen Scales of Early
disorder at year 2 for 2 (8.3%) children in the ESDM group and 5
 6 subdomain scores and a total
Learning (MSEL)
Actual mean was 15.2 hours (SD: 1.4)
(23.8%) children in the A/M group.
score
Other characteristics
<30 months at entry
EIBI Group (n=24)
Age at intake (mo): 23.9 (4.0)

Parents reported spending an average of
16.3 hours/week (SD: 6.2) using ESDM
strategies.
The ESDM group reported an average of
5.2 hours/week
(SD: 2.1) in other therapies (eg, speech
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Baseline measures:
MSEL
Early-learning comp: 61.0 (9.2)
Receptive language: 21.1 (4.7)
Expressive language: 24.5 (7.2)
Visual Reception: 33.2 (11.0)
Fine motor: 33.9 (11.9)
VABS
Adaptive behavior composite: 69.5
(5.7)
Communication: 68.4 (7.6)
Socialization: 73.8 (7.7)
Daily Living Skills: 87.3 (11.4)
Motor Skills: 70.9 (6.2)
ADOS severity score: 7.2 (1.7)
RBS total: 15.2 (10.8)

Assess-and-Monitor Group
(n=24)
Age at intake: 23.1 (3.9)
Baseline measures:
MSEL
Early-learning comp: 59.4 (8.6)
Receptive language: 21.2 (3.8)
Expressive language: 26.0 (8.6)
Visual Reception: 30.8 (8.9)
Fine motor: 30.6 (10.7)
VABS
Adaptive behavior composite: 69.9
(7.3)
Communication: 69.6 (7.3)
Socialization: 72.4 (9.4)
Daily Living Skills: 86.8 (10.0)
Motor Skills: 72.5 (6.5)
ADOS severity score: 6.9 (1.7)
RBS total: 21.5 (19.2)

therapy, developmental preschool)
Length:
≥2-year intervention
Targeted domains:
Comprehensive
Treatment fidelity:
Therapists were trained to competence,
defined as completing coursework,
passing tests, mastering the intervention,
demonstrating fidelity of
85% of maximum scores on the fidelity
instrument, and maintaining ongoing
fidelity.
Assess-and-Monitor Group
Assess-and-monitor (A/M) group
received comprehensive diagnostic
evaluations, intervention
recommendations, and community
referrals at baseline and again at each of
the 2 follow-up assessments.
Families were given resource manuals
and reading materials at baseline and
twice yearly throughout the study.
Intensity:
An average of 9.1 hours of individual
therapy and an average of 9.3 hours/week
of group interventions
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Dawson (2010) continued
Child Outcomes After 1 and 2 Years of Study Participation
1-y Outcome
A/M (N == 23)
ESDM (N = 24)
Mean

SD

Mean

SD

3.8

Δ

Chronologi
cal age, mo
MSEL
Earlylearning
composite
Receptive
language
Expressive
language
Visual
reception
Fine motor
VABS

38.1

15.3

38.8

64.0

13.8

4.4

31.1

11.1

33.0

Communic
ation
Socializati
on
Daily
living
skills
Motor
skills
ADOS
severity
score
RBS total

2-y Outcome
A/M (N = 23)
ESDM (N = 24)
Mean

SD

4.4

Δ

14.9

52.1

76.4

23
4

15.4

9.8

38.9

15.4

11.5

6.7

36.1

29.0

10.7

-1.7

26.1
63.7

8.6
8.8

71.0

Group x Time
(Baseline vs
1-y)
F
MS

Mean

SD

4.3

Δ

29.3

52.4

3.4

28.5

0.95

66.3

15.3

7.0

78.6

24.2

17.6

17.8

31.5

10.6

10.2

40.0

16.3

14.2

11.6

30.0

9.2

4.0

36.6

38.8

16.4

5.6

34.5

13.0

4.5

-5.0
-6.3

32.7
65.7

11.7
9.8

-1.3
-3.8

28.5
59.1

9.5
8.8

13.0

1.2

73.5

11.7

5.0

69.4

68.9

12.1

-3.5

70.0

9.9

-3.8

65.3

7.1

-7.4

65.6

8.6

70.7

12.2

75.1

14.4

7.3

2.1

15.9
0.4

6.5

23.3

17.5

1.0

15.5

Group x Time
(Baseline vs 2-y)
p

F

2.18

.334

1.27

6.91

.266

5.99

1416.9

.018

4.31

1264.38

.044

18.9

4.00

745.21

.051

4.14

843.56

.048

13.6

12.1

1.99

290.43

.165

4.88

748.07

.033

41.0

17.9

7.8

4.22

621.97

.046

0.63

126.23

.433

33.5
68.7

12.2
15.9

-0.4
-0.8

1.32
0.85

161.35
71.61

.256
.360

0.46
7.05

63.81
1181.82

.503
.011

15.8

-2.8
11.2
-0.7

82.1

21.8

13.7

1.38

175.69

.246

6.38

2300.98

.015

63.1

9.3

-8.9

69.2

11.6

-4.6

0.01

1.15

.934

1.29

204.57

.263

-5.3

58.0

8.1

14.5

64.7

12.4

-6.2

0.89

51.78

.350

6.73

773.34

.013

64.1

12.3

19.8

-9.9

0.99

157.43

.326

7.40

1881.65

.009

7.3

1.8

23.1
0.3

77.4

1.5

12.2
-0.7

7.0

1.9

-0.2

3.38

13.15

.072

0.66

3.29

.422

12.3

0.9

22.0

16.3

-0.6

16.7

13.1

2.5

0.001

0.19

.976

0.37

92.50

.545
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Eapen V, Crncec R, Walter A. Clinical outcomes of an early intervention program for preschool children with Autism Spectrum Disorder in a community group setting. BMC Pediatr. 2013 Jan
7;13(1):3.
Methods
Study & Population
Treatment Characteristics
Assessed Domains and/or
Main results
Characteristics
Instruments
Study type:
Pre-post study of
children treated
with group ESDM

Sample size: 26 children

Type: EIBI

Diagnosis:
DSM-IV-TR diagnosis of Autistic
Disorder made by community-based
physician

Setting:
Attending an Autism Specific Early Learning
and Care Centre in Sydney, Australia

Participants:
Age (at time of study
commencement):
49.6 mo. (SD 6.08, range: 36-58
mo) 3-4.8 yrs
Sex: 21 (81%) male
Baseline measures: N/A
Exclusions:
Known neurodevelopmental or
neurological disorders, and
significant vision, hearing, motor or
physical problems
Other characteristics:
Not receiving an EIBI outside of
intervention

Intervention:
 Employed ESDM curriculum and teaching
principles within a group setting
 Staff-to-child ration was 1:4
 One-to-one sessions were conducted by a
consistent key worker
 No specific parent training component but
offered optionally at the centre
 Each child had an individualised treatment
plan based on curriculum checklist
completed at commencement of intervention
 Group component targeted each child’s
objectives in a structured group learning
experience
Intensity:
Two half-hour intensive individualised ESDM
therapy sessions per week (i.e. 1 hr/wk) in
addition to 15-20 hrs of ESDM group
intervention at the centre
Length:
The average time between initial and follow-up
assessment was 9.72 months (SD 2.91)
Targeted domains:
Receptive communication, expressive
communication, social skills, joint attention
behaviours, fine motor, gross motor, imitation,
cognition, play skills, behaviour and personal
independence

Mullen Scales of Early Learning
(MSEL)
 Standardized developmental
quotients (DQs) were calculated for
each subscale of the MSEL by
dividing each child’s age
equivalent score by their
chronological age at the time of
testing and multiplying by 100
The Social Communication
Questionnaire (SCQ)
The Vineland Adaptive Behaviour
Scales Second Edition (VABS-II)

Significant increase in children’s mean overall DQ (size of this effect was
Cohen’s d= .47, which is approaching medium size)
Significant improvement in children’s performance on the Visual
Reception, Receptive Language and Expressive Language scales of the
MSEL, as assessed by standardized DQs.
Significant increases in children’s standard scores on the Receptive
Communication and Gross Motor sub-domains, in addition to the Motor
Skills domain, of the VABS-II
Significant decrease in children’s total SCQ scores, indicative of a
decrease in autism-specific features, from pre- to post-intervention
The percentage of children who scored below the clinical cut-off of 15 or
more on the SCQ doubled from 21% at Time 1 to 42% at Time 2.
The percentage of children who were reported to be using full sentences,
as assessed by a specific item on the SCQ, increased from 52% at Time 1
to 68% at Time 2.
T1
-

T2

x

x

-

p

Cohen’s
d

MSEL
Visual Reception DQ
Receptive Language DQ

35.9
27.6

51.5
38.7

0.001
<0.001

0.63
0.48

Expressive Language DQ

32.6

40.7

0.001

0.4

Overall MSEL DQ
VABS-II
Receptive
Communication
Gross Motor Skills
Motor Skills
SCQ Total Score

36.8

46.7

<0.001

0.47

7.6

9.3

0.005

0.49

9.3
66.4
18.5

11.7
73.7
15.7

<0.001
0.02
0.04

0.87
0.45
−0.39

Treatment fidelity:
All interventions delivered by therapists
formally trained in ESDM by accredited
trainers

Autism Spectrum Disorder Clinical Expert Committee

85

Autism Spectrum Disorder in Ontario 2013
Eldevik S, Hastings RP, Jahr E, Hughes JC. Outcomes of behavioral intervention for children with autism in mainstream pre-school settings. J Autism Dev Disord. 2012 Feb;42(2):210-20. doi: 10.1007/s10803011-1234-9.
Methods
Study & Population
Treatment Characteristics
Assessed Domains
Main results
Characteristics
and/or Instruments
Sample size: 43 children: 31 from
EIBI centre; 12 TAU

Study type:
Pre-/PostUncontrolled
retrospective file
review design
focusing on
within-group
comparisons

Diagnosis:
An independent diagnosis of autism
or pervasive developmental
disorders-not otherwise specified
(PDD-NOS/atypical autism from
ICD-10) based on the ADI-R
Participants:
EIBI Group:
Age at intake: Mean: 42.2 (SD:
9.0)
Sex: 80.6% Males
Baseline measures:
12.9% with No ID
32.3% with mild ID
38.7% with moderate ID
16.1% with severe ID
TAU Group:
Age at intake: Mean: 46.2 (SD:
12.4)
Sex: 66.7% Males
Baseline measures:
16.7% with No ID
33.3% with mild ID
41.7% with moderate ID
8.3% with severe ID
Inclusions:
Between 2 and 6 years of age at
intake; a full-scale intelligence test
and a measure of adaptive behavior
administered at intake and after
about
2 years of intervention, and at least
5 h per week of intervention.

Type: EIBI
Setting: an early intervention center in Oslo,
Norway
Intervention:
Behavioral intervention program, with some
additional supervision input. Instead of the
preschool receiving supervision and training
from local pedagogical-psychological services
professionals as would usually be the case, this
was provided through the behavioral
intervention center (STI). The center was to do
this by offering supervision and training of
existing personnel in the preschools.
The intervention was based on several widely
used EIBI manuals
Intensity:
Hours spent on weekly goals:
EIBI group: Mean: 13.6 (SD: 5.3)
Comparison group: 5+ (unspecified)
Length (mo.):
EIBI group: Mean 25.1 (SD: 6.3)
Comparison group: Mean 24.6 (SD: 10.8)
Treatment as usual (TAU) group:
Elements from various types of interventions
were combined in an attempt to best meet the
child’s educational needs. The intervention
typically included a mix of : alternative
communication, ABA, total communication,
sensory motor therapies, programs based on
the principles from TEACCH, etc.
Targeted domains:
Comprehensive
Treatment fidelity: The pre-school staff
(including the extra professional resources
employed locally) were responsible for the
day-to-day implementation of the behavioral
intervention program while being supervised
and trained by STI.
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Bayley Scales of Infant
Development (BSID) 2nd or
3rd edition to yield a mental
developmental index (MDI)
For older children, used the
Stanford-Binet Intelligence
Scale (4th or 5th ed.) or the
Norwegian version of the
Wechsler Preschool and
Primary Scale IntelligenceRevised
VABS I or II used for
measuring adaptive behavior
and used to yield a
standardized adaptive
behavior composite (ABC)

After 2 years of intervention, ANCOVA models showed that the EIBI group made
significantly larger gains on intelligence, adaptive behavior composite scores, and
two of three sub domains on the VABS: communication, and socialization.
The Hedges’ g standardized mean difference effect size was 1.03 (95% confidence
interval [CI] = .34, 1.72) for changes in IQ and .73 (95% CI = .05, 1.36) for
changes in ABC scores.
Measures

EIBI group (n=31)
Intake
After 2 years
M
SD
M
SD
(range)
(range)
Intellectual
51.6 16.9(24–
66.6 24.8(23
functioning
94)
–110)
Vineland adaptive behavior scales

Change
M
SD
15.1

14.9

Adapt
behavior
comp
Communicat.

62.5

8.2
(46–77)

68.4

12.6(46
–97)

5.9

9.7

61.9

70.5

14.6

69.9

2.1

11.5

Socialization

63.3

16.9(42
–114)
12.9(47
–93)
12.0(49
–90)

8.6

Daily living

10.2
(48–89)
10.8
(48–89)
9.8
(49–97)

5.8

10.9

72.0
69.1

Measures

Comparison group (n=12)
Intake
After 2 years
M
SD
M
SD
(range)
(range)
Intellectual
51.7 18.1(30– 52.2 22.0(23
functioning
89)
–86)
Vineland adaptive behavior scales
Adapt
58.9 7.8(50–
59.6 11.8(47
behavior
73)
–83)
comp

Communicat.

60.0

Daily living

64.8

Socialization

63.1

9.6(49–
81)
10.6(54–
91)
8.9(53–
82)

60.0
63.2
60.8

14.5(42
–84)
14.2(48
–95)
8.6(41
–80)

Change
M
SD
.5

9.5

.7

10.3

.0

12.6

-1.6

12.5

-2.3

8.8

Three variables were significantly associated with outcome in the EIBI group. Age
at intake correlated positively with gains in ABC scores, and other diagnosis
(PDD-NOS or Asperger syndrome, rather than autism) was associated with larger
86
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gains in ABC scores, and larger gains in the communication and daily living skills
sub domain.
IQ at intake correlated positively with change in the socialization sub domain of
the VABS.

Autism Spectrum Disorder Clinical Expert Committee

87

Autism Spectrum Disorder in Ontario 2013
Eriksson MA, Westerlund J, Hedvall Å, Åmark P, Gillberg C, Fernell E. Medical conditions affect the outcome of early intervention in preschool children with autism spectrum disorders. Eur Child
Adolesc Psychiatry. 2013 Jan;22(1):23-33. doi: 10.1007/s00787-012-0312-7. Epub 2012 Jul 27.
Study & Population
Treatment Characteristics
Assessed Domains and/or
Main results
Methods
Characteristics
Instruments
Study type:
Prospective cohort
2 year follow-up
of preschool
children with
ASD receiving
early intervention

Sample size: 208 pre-school
children (from a population based
group of 313 – after eliminating
those with more severe medical
conditions and syndromes, those
referred to centre prior to study,
families that declined participation,
non English/Swedish speakers, and
those that moved)
Diagnosis:
ASD diagnoses
Participants:
Age (when referred):
Range: 20-54 mo
 31% referred before 36 mo
 40% referred between 37-48 mo
 29% between 49-54 mo
Sex: 176 boys; 32 girls
Baseline measures:
 53% with autistic
disorder/childhood autism
 29% with atypical autism
 7%Asperger syndrome
 10% autistic traits at follow-up
after 2 years
 4 had ID with autistic traits
 17 had attention/language
impairment with autistic traits
 Of the 196 children with
complete data, 95 (48 %) had ID
(IQ<70), 50 (26 %) had low
normal/borderline intellectual
function (IQ 70–84), and 51 (26
%) average or above average
intellectual level (IQ≥85)

Type: EIBI and non-intensive ABA
Setting:
A specialized habilitation centre in Stockholm
County
Intervention:
One group (n=93) received ‘‘intensive’’ and
the remainder (n=105) ‘‘non-intensive’’
targeted intervention.
The different levels of interventions were
defined as: Intensive intervention based on
ABA, i.e., early intensive behavioral
intervention (EIBI), given at the preschool and
by the parents at home with assistance from the
center, with the intention to treat
Non-intensive targeted intervention based on
ABA, consisting of different targeted types of
training (toilet training, speech and language
training, training of compliance or other
specific training that the child was deemed to
need).

The Vineland Adaptive Behaviour
Scales Second Edition (VABS-II)
Medical and genetic conditions were
defined as:
 a significant intrauterine harmful
exposure,
 substantial prematurity (gestational
age less than 29 weeks),
 an identified genetic disorder
including significant genomic
imbalances identified with array
CGH,
 abnormal brain MRI findings and
 a clinical diagnosis of epilepsy

ID was found in 63 % (24/38) of those with medical/genetic/epilepsy
disorders as compared with 45 % (76/170) in those without such
disorders (OR= 2.12, 95 % CI= 1.03–4.38, p= 0.042).
Medical/genetic conditions including epilepsy were more often, but not
significantly, found in children with the combination of ASD and ID
(24/102) (24 %) as compared with those who had ASD without ID
(14/106) (13 %) (OR= 2.0 95 % CI= 0.98–4.17, p= 0.057).
Epilepsy more common in children with the combination of ASD and ID
(IQ < 70) than children with ASD and borderline, average or above
average IQ (IQ > 70) (OR = 2.95, 95 % CI = 1.01–8.60; p = 0.047).
A history of regression was found in 46/208 children (22 %). The most
consistent finding was loss of expressive language skills.
A history of regression was more common in children with a clinical
diagnosis of autistic disorder (33/105, 31 %) as compared with children
with atypical autism/PDD-NOS (7/58, 12 %, OR = 3.34, 95 % CI =
1.37–8.14, p = 0.008).
In children with the combination of ASD and ID, regression was reported
in 34 % (35/102) versus 10 % (11/106) in children with ASD without ID
(OR = 4.51 95 % CI = 2.14–9.51, p\ 0.001).

Intensity:
15 h or 25–30 h per week or 30–40 h per week.

Epilepsy was no more common in children with regression (3/46) than in
those without (15/162) (OR = 0.68, 95 % CI = .19–2.47, n.s.).

Length:
The average time between initial and follow-up
assessment was 9.72 months (SD 2.91)

Children without any medical/genetic condition had a positive VABS-II
change score at T2 (compared to T1) whereas children with a
medical/genetic condition (excluding epilepsy) had a negative change
score.

Targeted domains:
Comprehensive
Treatment fidelity:
NA

Exclusions:
No exclusion of children with ASD
and identified medical conditions/or
significant ID

Autism Spectrum Disorder Clinical Expert Committee

Children without epilepsy had a positive VABS-II change score at T2
(compared to T1) whereas children with epilepsy had a negative change
score (p<. 01).
Children without regression had a positive VABS-II change score at T2
whereas children with regression had a negative change score.
Children without regression had a significantly higher mean Vineland
composite score (irrespective of time) than children with regression
Children who had been referred after the age of 3 years had increased
their VABS-II composite score at T2 (compared to T1) whereas children
who had been referred before the age of 3 years had decreased their score
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Fava L, Strauss K, Valeri G, D'Elia L, Arima S, Vicari S. The effectiveness of a cross-setting complementary staff- and parent-mediated early intensive behavioral intervention for young children
with ASD. Research in Autism Spectrum Disorders. 5 (4) (pp 1479-1492), 2011. Date of Publication: October-December 2011.
Methods
Study & Population
Treatment Characteristics
Assessed Domains and/or
Main results
Characteristics
Instruments
ADOS - Autism severity
Diagnosis:
EIBI Intervention:
Study type:
Diagnosed with autistic disorder or
Changes in autism severity, child functioning and comorbidity for
pervasive developmental disorder—
Type: EIBI
GMDS-ER - child’s mental
Comparison of
both, intervention and eclectic groups.
not otherwise specified (PDD-NOS)
developmental state: locomotor,
Intervention
Eclectic group
Early Intensive
made independently of the study by
personal-social, language, eye
Setting:
group (n = 12)
(n = 10)
Behavioral
external neuro-psychiatrists and
and hand coordination and the
(M, SD)
(M, SD)
Intervention
child psychologists
general developmental quotient
T0
T1
p
T0
T1
p
Intervention:
(EIBI) and
Autism severity
Comprehensive cross-setting staff- and parent(GQ)
ADOS social
10.0
8.3
.004
8.6
8.1
.139
eclectic
mediated EIBI program. It was aimed to
EIBI Group
interaction
(2.9)
(2.1)
(2.7)
(2.6)
Sample size: 12
integrate various treatment principles and
MacArthur Communication
intervention
Group
assignment was
dependent on
parental
preference

Participants:
Age: Range: 26–81 months (mean
age = 52.0 months, SD = 19.5)
Sex: 10 males: 2 females
Baseline measures (M(SD)):
ADOS total: 15.6 (4.03)
GMDS-ER GQ: 62.1 (21.5)
CDI comprehension: 48.6 (32.5)
CDI production: 33.7 (38.6)
VABS ABC: 63.3 (25.9)
Exclusions:
Major medical issues other than
autism or mental retardation
Eclectic Group
Sample size: 10
Participants:
Age at intake: Range 28–66
months (mean age = 43.7 months,
SD = 26.9)
Sex: 9 males: 1 females
Baseline measures (M(SD)):
ADOS total: 12.8 (5.0)
GMDS-ER GQ: 69.8 (16.6)
CDI comprehension: 84.5 (4.9)
CDI production: 29.0 (7.1)
VABS ABC: 44.3 (16.4)
Other Characteristics:
Recruited by the pediatrician
hospital as a comparison group who
were diagnosed and re-assessed
during the same time span of intake
and 6 months

teaching strategies that are proven to be
effective. The model comprises the systematic
use of discrete trail teaching (DTT) and more
natural approaches such as incidental teaching
(IT) and natural environment teaching (NET).
Cross-setting approach requires both a
structured environment such as one-to-one
room where the child works in DTT-trails, and
a quasi-naturalistic environment where the
child works in an incidental manner, in order to
learn new behavior targets and to generalize
skills previously learned in DTT trails with
different materials and staff. These treatment
environments were provided at the centre and
were alternated with treatment carried out in a
naturalistic environment such as the child’s
home with the involvement of the parent.
Intensity:
14 h a week for the intervention group. Daily
rotation of 3 learning environments in the
sequential order of facilitated play, social
interaction session, and intensive one-to-one
training three times a day (approximately 26 h
a week).
Home-based treatment was done by the parent
for approximately 12 h a week.
Length:
6.4 months (SD: 0.7)
Targeted domains:
Comprehensive
Treatment fidelity:
Appropriate application of treatment strategies
over all available environments was controlled
and verified by means of continuous and

Autism Spectrum Disorder Clinical Expert Committee

Developmental Inventories vocabulary comprehension and
vocabulary production

Autism spectrum disorderbehaviors problems for children
(ASD-BPC) and Questions About
Behavior Change (QABF) Challenging behaviors
Vineland Adaptive Behavior
Scales - Adaptive behavior
functioning
 The Adaptive Behavior
Composite (ABC) score is
based on the mean of the three
principal domains without
motor skills
Child Behavior Checklist (CBCL)
- Psychopathological
comorbidities
Parental stress – short form (PSI)

ADOS commun.

5.8
4.0
(2.1)
(1.3)
ADOS total
15.6
12.3
(4.0)
(3.2)
Developmental state standard score
GMDS-ERGQ
62.1
76.4
(21.5)
(21.6)
Language skills
CDI compre.
48.6
59.4
(32.5)
(32.5)
CDI productn
33.7
48.0
(38.6)
(39.7)
VABS standard scores
Communication
77.3
89.3
(45.2)
(48.4)
Daily living
74.5
101.5
(36.3)
(40.8)
Socializn
69.9
70.8
(24.5)
(24.7)
Motor
99.7
109.9
(17.9)
(14.6)
ABC
63.3
77.4
(25.9)
(34.4)
CBCL
Affective problems
58.0
55.3
(7.2)
(6.3)
Anxiety problems
56.1
54.6
(6.8)
(5.6)
Pervasive develop69.0
66.6
mental
(8.9)
(7.6)
Attention deficit/
57.1
53.8
hyperact
(5.3)
(3.6)
Oppositional
54.1
53.1
defiant
(5.5)
(3.6)

.011

4.2
(2.7)
12.8
(5.0)

3.9
(2.2)
12.0
(4.5)

.321

.005

69.8
(16.6)

95.5
(9.7)

.121

.001

84.5
(4.9)
29.0
(7.1)

72.6
(41.7)
52.5
(28.6)

.141

49.3
(30.6)
47.4
(16.3)
44.9
(14.2)
84.9
(14.2)
44.3
(16.4)

66.0
(38.2)
67.8
(17.8)
57.0
(15.5)
102.8
(11.2)
65.0
(23.0)

<.001

56.8
(7.1)
59.6
(14.6)
67.7
(9.8)
57.2
(5.8)
55.3
(6.9)

59.9
(8.7)
60.2
(11.7)
68.9
(6.7)
56.8
(8.1)
53.8
(5.3)

.740

.001

.049
.010
<.001
.451
.007
.010
.070
.230
.220
.030
.130

.179

.137

<.001
<.001
.002
.006

.300
.240
.350
.200

Paired t-tests revealed at follow-up advantage for the intervention group over
the eclectic group in: autism severity, mental developmental state, and early
language skills. Eclectic treatment group did not exhibit a significant change
in any of the autism severity subscales.

Intervention group also out-performed children in the eclectic treatment
group with improved mental developmental state, early language
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intensive staff and parent supervision as well
as treatment fidelity checks.
Eclectic intervention:
Type: eclectic approach
Setting:
In-home developmental intervention and
cognitive behavioral treatment
Intervention:
Each child’s program comprised individual
goals and treatment objectives but was mainly
based on staff expertise and preferences rather
than on treatment protocols and continuous
measures of progress. Treatment procedures
used in the eclectic group included: behavioral
procedures that used selected programs from
treatment manuals (such as Lovaas-ABA) but
implementation would be restricted solely to
DTT and a more stringent use of continuous
reinforcement procedures rather than
differential reinforcement and pivotal response
procedures. Alternative communication
included working on picture exchange
communication (PECS) or sign based systems.
Elements taken from the TEACCH approach
involved making progress of sessions and daily
routines predictable using visual supports and
to separate tasks by applied task analysis.

comprehension, and early language production.
Eclectic intervention group improved significantly more in score change for
socialization skills.
Parental reports showed a comparable level of benefits in both groups on
adaptive functioning, improvements in communication, daily living abilities,
and motor skills, except for a significant decrease solely on CBCL attention
deficit/hyperactivity scores for the intervention group.
Predictors
 Age at intake was associated with better outcomes in adaptive functioning
– VABS composite score ABC (p = .001) and early language kills – CDI
production (p-0.43)
 Autism severity at pre-treatment was negatively associated with outcome in
early language skills – CDI production (p = .030)
 Adaptive functioning was associated with better outcome in early language
skills –CDI production (p = .020)
 Pretreatment language comprehension was associated with better outcome
on adaptive functioning (p = .001) as well as with less autism severity at
follow-up (p = .010)
 Pretreatment language production being associated with better outcome on
adaptive functioning (p = .0001) as well as with less autism severity at
follow-up (p = .009)

Intensity:
Approximately 12 h a week
Length:
Mean: 7.2 months (SD: 1.2)
Targeted domains:
Varied
Treatment fidelity:
Staff of the eclectic group received monthly
supervision or did not have access to a
qualified supervisor. Intensive and continuous
staff training as well as parent training
coordinated by specialized program directors
offering sound theoretical and practical
suggestions were absent
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Fernell E, Hedvall A, Westerlund J, Hoglund Carlsson L, Eriksson M, Barnevik Olsson M, Holm A, Norrelgen F, Kjellmer L, Gillberg C. Early intervention in 208 Swedish preschoolers with autism spectrum
disorder: A prospective naturalistic study. Research in Developmental Disabilities. 32 (6) (pp 2092-2101), 2011. Date of Publication: November 2011.
Methods
Study & Population
Treatment Characteristics
Assessed Domains
Main results
Characteristics
and/or Instruments
Study type:

Sample size: 208

Type: 1) EIBI, 2) Non-intensive targeted intervention based on ABA

Longitudinal
prospective 2year follow-up

Diagnosis:
Clinically diagnosed with
ASD and re-diagnosed by
multidisciplinary team at the
Autism Centre for Yong
Children (ACYC)

Setting: 2 intervention centres for autism in Stockholm county (ACYC) and
Private Centre (PC)

Exclusions:
 severe, complex
disabilities, including
cerebral palsy, severe
epilepsy and some
syndromes with severe
learning disability
EIBI (n=93)
Age: M = 37.6 months, SD =
8.5
Sex: N/A
Severity of ASD:
Learning disability (%;
IQ<70): 39
Developmental delay
/Borderline Intellectual
Functioning (BIF IQ:7084)(%): 48
Normal (%; IQ 85+): 13
ASD Groups:
Autism (%): 70
Atypical autism (%): 25
Asperger (%): 3
Not definitely ASD (%): 2
Non-intensive ABA (n=105)
Age: M = 43.5 months, SD =
8.1
Sex: N/A
Severity of ASD:
Learning disability (%): 35
Developmental delay (%): 32
Normal (%): 32
ASD Groups:
Autism (%): 52
Atypical autism (%): 28
Asperger (%): 6

Autism education started for all with the “The First Step”, comprised of 3–5
half-days, when a group of parents met with expert staff from the ACYC who
shared information about autism, ABA methods and practical exercises to
perform at home.
Type of intervention was then discussed and chosen for each child after
discussion with the parents and also with consideration of the resources that the
preschool could provide.
EIBI:
Intervention:
Given at the preschool and by the parents at home. The intensive ABA
programs included a variety of ABA methods tailored to the needs of the child,
meaning that different ABA methods, such as discrete trial training and other
methods were used and adapted according to treatment response.
Intensity:
(a) 15 h or (b) 25–30 h per week (ACYC) or 30–40 h per week (PC)
Length:
 65 children had received high intensity intervention (25–30 or 30–40 h per
week) of a mean duration of 3.5 6-month periods
 28 had had treatment 15 h per week of a mean duration of 2.3 6-month
periods
Targeted domains:
Not specified
Treatment fidelity:
The supervisor from the ACYC or PC centres met with the parents and the
responsible preschool resource person (each child had his/her own full-time
employed resource person) regularly during the intervention period. All trainers
received regular supervision from highly skilled ABA specialists at the autism
centres.
Non-intensive targeted intervention based on ABA
Consisted of different targeted types of training (toilet training, speech and
language training, training of compliance or other specific training that the child
was deemed to need). These interventions, although not characterized as EIBI,
used ABA techniques and were provided, when needed, over the total 2-yearperiod, or part of this period.
Length:
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Vineland adaptive
behaviour scales (VABS)
Autistic Behaviour
Checklist (ABC)
Swedish version of the
Diagnosis of Social and
Communication disorder
DISCO-10

Cognitive testing
 Cognitive level
(learning disability (LD)
IQ/DQ < 70,
‘‘developmental
delay/borderline
intellectual
functioning’’ (BIF)
IQ/DQ 70–84, and
‘‘normal’’ IQ/DQ 85 or
above)
 WPPSI-III
 Griffiths

At follow-up (T2) (n=198),
95 had learning disability (LD),
50 had borderline intellectual functioning (BIF), and
51 had normal IQ.
 vs. T1:
 73 (LD),
 79 (developmental delay/borderline intellectual
functioning) (BIF) and
 46 (normal)
At follow-up (T2) (n=198), 105 children met criteria for
autistic disorder/autism, 58 had atypical
autism/PDDNOS/autistic like condition and 13 had
Asperger syndrome.
 vs. T1: 120 (autistic disorder/autism), 52 (atypical
autism/PDD-NOS/autistic like condition, 9 (Asperger
syndrome), 3 (learning disability and autistic features)
and 14 (full ASD criteria not met but autistic features
with executive dysfunction/ADHD and/or language
impairment)
Vineland composite score change
There was a significant improvement between T1 and T2
with respect to Vineland composite score for the total
group; no difference between treatment groups.
Cognitive subgroups
The group with normal intellectual level significantly
improved their Vineland composite score between T1 and
T2. (Not significant for the group with developmental
delay or group with learning disability); no difference
between the two interventions.
Autistic behaviour checklist change
There was a main effect of time with lower mean ABC
score (i.e., improvement) at T2 compared to T1 but no
difference between treatment groups
Conclusions:
Our findings cannot be taken to support the view that
more intensive is superior to less intensive ABA
intervention for all young children with ASD. We found
support for the notion that children with ASD and normal
cognitive levels improve in terms of their levels of
adaptive functioning over a 2-year period whereas those
with ASD and clear LD do not.
Our results clearly indicate that better adaptive
functioning outcome in young children with ASD is
associated with normal cognitive level at diagnosis. The
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Not definitely ASD (%): 14

 41 had had other types of varied targeted interventions, with ABA technique,
of a moderate degree over the 2-year period.
 64 children had had fewer targeted interventions of a mean duration of 1.8 6month periods
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data cannot be taken to support that children with ASD
generally benefit more from intensive than non-intensive
ABA-based interventions.
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Flanagan HE, Perry A, Freeman NL. Effectiveness of large-scale community-based intensive behavioral Intervention: A waitlist comparison study exploring outcomes and predictors. Research in
Autism Spectrum Disorders 6 (2012) 673-682.
Study & Population
Treatment Characteristics
Assessed Domains and/or
Main results
Methods
Characteristics
Instruments
Study type:
Comparison of
two groups

Sample size:
142 (79 who had received IBI; 63
on waitlist)
Diagnosis:
DSM-IV-TR diagnosis of Autistic
Disorder made by community-based
physician.
Participants:
Age (mo.): IBI M: 42.93 (SD
11.53); Waitlist M: 42.79 (SD
10.51)
Sex: 87% boys IBI; 84% boys
Waitlist
Severity of ASD:
All children met diagnostic criteria
for an autism spectrum disorder
towards the severe end of the
autism spectrum (50% had autism
and 50% had PDD-NOS).
Most children in this sample began
IBI or the Waitlist with significant
delays. Only 6% had adaptive
standard scores of 70 or higher (the
highest was 77), and only 44% had
scores of 55 or higher.
Exclusions/Criteria:
 In IBI or on the waitlist for at
least 12 months (excluded 8
children).
 Complete information available
about adaptive functioning (Time
1 and Time 2), autism severity
(Time 1 and Time 2) and
cognitive skills (Time 2), with all
measures at the same time point
completed within 3 months of
one another (excluded
 37 children).
 If on the waitlist: received fewer
than 10 h/week of IBI from
private agencies (excluded 4
children).
 If received IBI: received IBI for
at least 80% of the interval

Type: IBI

CARS – autism severity

Setting:
Province wide IBI program, Ontario, Canada.
Intervention was typically provided in
self-contained treatment centers in the
community, but was occasionally provided in
children’s homes

VABS or VABS-II (motor skills
domain not included) –
communication, socialization, daily
living skills
 Ratio scores (calculated by
dividing age equivalent scores by
chronological age and multiplying
by 100

IBI Group:
Intervention:
TPAS provides publicly funded communitybased IBI. Regional programs are expected to
provide intensive behavioural intervention
(IBI) based on the Program Guidelines, which
were developed by examining the research,
seeking consultation, and examining the
practices in other jurisdictions.
Intensity:
Prescribed treatment intensity varied from 20
to 35 h/week across children (M = 25.81,
SD = 3.44; based on information available for
98% of children).
Treatment fidelity:
Formal measures not available, although
service professionals followed program
guidelines for the Ontario IBI
Initiative.
Targeted domains:
Comprehensive
Length: ?
Waitlist Group:
 Most children attended school while on the
waitlist.
 Many children attended either specialized
daycare programs, regular daycare programs
with consultation from community agencies,
or regular daycare programs with no
specialized support
 On average, children attended school and/or
daycare for 17.9 h/week
 Also accessed interventions such as low
intensity behavioral intervention (<10
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MSEL or Weschler Preschool and
Primary Scale of Intelligence or
Stanford-Binet Intelligence Scale (4th
ed.) - cognitive skills at time 2
 Ratio IQ a number for lower
functioning children was calculated
(mental age divided by
chronological age, multiplied by
100;

Age matched analysis (61 pairs) showed that adjusting for covariates:
 There was a medium-sized difference in autism severity at Time 2,
with milder symptoms observed in the IBI group.
 Scores on the VABS were significantly higher for the IBI group across
domains (medium effect size).
 There was a large, 19-point, difference in cognitive scores at exit, with
results favoring the IBI group.
Group means, standard deviations, and estimated marginal mean
scores at Time 2.
IBI group
Waitlist
p
Coh
(n=61)
group
en’s
(n=61)
d
Childhood Autism Rating Scale
.033
0.53
Total
30.20
32.57
(4.97)
(5.55)
30.00
32.77
Vineland Adaptive Behavior Scales
.008
0.53
Standard scores
56.34
52.19
Composite
(14.40)
(8.77)
56.96
50.66
.002
0.63
Ratio scores
41.77
31.15
Composite
(20.26)
(11.82)
40.75
30.32
.006
0.56
Communication
46.60
30.33
(29.91)
(16.98)
43.45
29.80
.023
0.49
Daily living skills
44.83
40.03
(14.01)
(11.06)
45.04
38.80
.001
0.75
Socialization
33.90
23.11
(19.04)
(10.85)
33.49
21.88
.002
0.83
Cognitive skills
55.80
39.50
IQ estimate
(26.97)
(18.93)
55.71
36.46
At Time 2, 18% of children in the IBI group had IQ estimates in the
average range (>85), versus 3.3% in the Waitlist group (p = .008).
14.8% of the IBI group experienced a large gain of at least 15 points in
their adaptive composite score between Time 1 and Time 2 (versus 1.6%
in Waitlist group) (p = .008).
Regression analysis showed that younger initial age accounted for a
moderate amount of variance in IQ estimates for children who had
received IBI, R2 change = .13, F change (1, 76) = 12.34, p = .001. Initial
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between Time 1 and Time 2
testing (excluded 4 children who
had received initial testing long
before their IBI program began)

h/week), speech therapy, occupational
therapy and behavioral consultation
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adaptive skill was also an important predictor. Autism severity is not
when age and skill are controlled. Duration is not a significant predictor
of outcome.
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Freeman N, Perry A. Outcomes of intensive behavioural intervention in the Toronto Preschool Autism Service. Journal on Developmental Disabilities. Vol.16(2), 2010, pp. 17-32.
Methods

Study & Population
Characteristics

Study type:

Sample size: 89

Treatment Characteristics
Type: IBI

Pre-post
psychological
assessment data
from Toronto
Preschool Autism
Service
(TPAS)

Participants:
Age: ranged from 20 to 83 months
(M = 53.64, SD = 13.12)
Sex: 73 (82%) boys and 16 (18%)
girls
Baseline measures:
DSM-IV Diagnosis:
Autistic Disorder: 61%
PDD-NOS: 31%
PDD or ASD: 8%
CARS Total Score: 35.49 (4.58)

Setting: Province wide IBI program, Ontario,
Canada.
Intervention: TPAS program description in
paper
Length:
Duration in the program ranged from 5 to 47
months (M = 19.39, SD = 9.76)

Category
Not autism: 11%
Mild/Moderate: 54%
Severe: 35%
VABS Standard Scores:
Communication: 51.64 (9.46)
Daily Living: 53.76 (10.69)
Socialization: 55.25 (6.31)
Motor: 58.98 (15.30)
ABC: 50.65 (8.56)
VABS AE (mo)
Communication: 12.56 (5.8)
Daily Living: 19.72 (5.38)
Socialization: 11.75 (4.71)
Motor: 26.73 (7.1)
ABC: 14.83 (4.6)
FSIQ Estimate: 36.65 (14.83)
MA (mo): 18.03 (9.06)
Initial Rate of Development: 0.30
(0.12)
Exclusions:
none

Assessed Domains and/or
Instruments
Autism severity was measured using
the Childhood Autism Rating Scale
Adaptive behaviour levels were
assessed using the Vineland Adaptive
Behavior Scales (Age Equivalents (in
months) and Standard Scores)
 Communication
 Daily Living Skills
 Socialization
 Overall Adaptive Behavior
Composite (ABC) score
 Motor if under 6 years
Initial Developmental Rate was
calculated by dividing the VABS
ABC age equivalent score by the
child’s age at the time
The Developmental Rate during
Intervention was calculated by taking
the difference between the exit and
intake age equivalents, divided by the
IBI duration interval between them.
Mullen Scales of Early Learning
Bayley Scales of Infant Development
Stanford-Binet Intelligence Scale:
Fourth Edition
Wechsler Preschool and Primary
Scale of Intelligence

Main results
Children were classified into one of three Initial Level of Functioning
Groups, defined a priori based on the VABS ABC Standard Scores at
intake.
 higher functioning (ABC 60 to 74)
 medium functioning (ABC between 50 and 59)
 lower functioning (ABC 49 or lower)
Intake
Exit
M
M
(SD)
(SD)
CARS Total (n
35.56
30.93
= 88)
(4.56)
(4.99)
VABS Standard Scores
• Communication
51.79
55.41
(n = 81)
(9.59)
(22.25)
• Daily Living
53.90
47.94
Skills (n = 81)
(10.83) (16.16)
• Socialization (n
55.23
56.30
= 81)
(6.23)
(10.26)
• Motor (n = 46)
65.22
63.70
(16.32) (21.20)
• ABC (Mean of
50.79
49.88
3) (n = 81)
(8.63)
(16.05)
VABS Age Equivalents (months)
• Communication
12.59
28.37
(n = 82)
(5.82)
(20.20)
• Daily Living
19.71
30.63
Skills (n = 82)
(5.42)
(11.30)
• Socialization (n
11.67
20.73
= 82)
(4.38)
(12.00)
• Motor (n = 63)
25.97
41.00
(6.94)
(14.66)
• ABC overall
14.82
26.60
Age Equiv. (n =
(4.54)
(13.67)
82)
Cognitive Level
• FS IQ Estimate
38.10
49.45
(n = 20)
(16.42) (28.93)
• MA (n = 20)
18.50
33.40
(10.65) (17.49)
Rate of
.30
.60(.65)
Development (n = (.12)
83)

t

p

9.45

< .001

-1.92

.06

4.9

< .001

-1.16

ns

0.55

ns

0.72

ns

-7.62

< .001

-9.61

< .001

-7.29

< .001

-9.10

< .001

-8.28

< .001

-2.67

.015

-4.43

< .001

-4.19

< .001

Rate of development by group
The “higher” functioning children had an initial developmental rate of .46
(SD = .08) and a rate during IBI of .98 (SD = .47) and virtually a typical
Autism Spectrum Disorder Clinical Expert Committee
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rate of development. Six of 11 children in this group (55%) had rates of
development at or above a typical rate.
The medium functioning group, who started at a developmental rate of
.33 (SD = .12) increased to a rate of .58 (SD = .55). Seven of 30 (23%)
were developing at or above a typical rate of development during IBI.
The lower functioning group with an initial rate of development of .23
(SD = .07) showed a rate during intervention of .50 (SD = .74). Four of
these children were developing at or above a typical rate of development.
Range of Outcomes (classified into 7 outcome categories)
Wide range of progress seen with the majority of children (82%)
improved in some measurable way during the time they were enrolled in
TPAS; only 18% did not.
Predictors of Progress/Outcome
Initial Developmental Level
Initial levels of developmental variables accounted for the largest
proportion of variance in all cases when age and duration were included
in the regression (at most 50% of variance)
Age at Entry (<4 vs. >4yrs old)
Younger children scored significantly better at exit than older children on
the CARS, VABS Communication, Daily Living, Socialization, ABC, IQ
Estimate, and MA.
Generally, younger children tended to fall into more optimal outcome
categories.
Duration of IBI (>2 years vs <2 years)
Children who had longer durations scored significantly better at exit on
VABS Standard Scores than children who had shorter ones on all
variables except Motor.
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Granpeesheh D, Dixon DR, Tarbox J, Kaplan AM, Wilke AE. The effects of age and treatment intensity on behavioral intervention outcomes for children with autism spectrum disorders. Research in
Autism Spectrum Disorders, Volume 3, Issue 4, October–December 2009, Pages 1014-1022.
Methods
Study & Population
Treatment Characteristics
Assessed Domains and/or Main results
Characteristics
Instruments
Sample size: 245
Type: EIBI
Number of behavioral
The number of face-to-face treatment hours and
Study type:
objectives that the child
participant age were used as predictors of the number
mastered that month (i.e.
of monthly mastered behavioral objectives.
Prospective
Diagnosis:
Setting:
the child achieved 80%
cohort
Autistic Disorder or Pervasive
correct or higher on that
Developmental Disorder Not
Intervention: Participants received individualized
There was a significant linear relationship between the
Otherwise Specified (PDD
behavioral intervention services. Each child’s program was objective for two
predictor variables and the number of behavioral
consecutive therapy
NOS)
customized to address all areas of functioning in which
objectives mastered (F(2,242) = 20.85; p < 000),
he/she displayed skill deficits (e.g., language, socialization, sessions
accounting for ~14.7% of the observed variance in
independent living skills, motor skills, academics, play,
monthly mastered behavioral objectives.
Participants:
social cognition, and executive functions). The exact
Age: 6.16 years (SD = 2.33)
format of each child’s program varied, depending on local
The overall sample was divided into three equal groups
Sex:
and regional regulations and standards, available funding,
based upon participant age (Group 1: aged 2 through
Severity of ASD:
There were 227 participants
and other practical considerations. However, the following
5.15 years, Group 2: aged 5.15 through 7.14 years,
with a diagnosis of Autistic
characteristics were common to all participants’
Group 3: aged 7.14 through 12 years); there was no
Disorder (299.00) and 18 with intervention programs: (1) one-to-one intervention by a
difference in the number of treatment hours received
a diagnosis of Pervasive
trained behavioral therapist, (2) both structured (i.e.,
per group. Significant differences among groups in the
Developmental Disorder Not
discrete trial training) and unstructured (i.e., natural
number of mastered on seen between groups 1 and 3 (p
Otherwise Specified (PDD
environment training) behavioral teaching strategies are
< 0.01) and groups 2 and 3 (p < 0.01).
NOS)
employed, (3) verbal behavior-oriented language
intervention, (4) use of both errorless prompting strategies
Relationship of any kind between treatment hours
and least-to-most prompting, (5) use of behavioral
Inclusion Criteria:
and monthly mastered behavioral objectives by age
principles to design and implement teaching (i.e.,
Age between 16 months and
group
reinforcement, extinction, stimulus control, generalization
12 years; received an average
of 20 or more hours per
training, chaining and shaping), (6) function-based
Group 1: There was a quadratic relationship between
approach to assessing and treating challenging behaviors,
month for the duration of the
the number of treatment hours and monthly mastered
study; and have mastered at
(7) inclusion of parents in all treatment decisions and
behavioral objectives (F(2,79) = 4.715, p < 0.05),
regular parent training, and (8) frequent (at least biweekly)
least one item per month
accounting for ~11% of the observed variance in
direct supervision by an expert in behavioral intervention
monthly mastered behavioral objectives.
for children with autism.
Group 2: there was also a quadratic relationship
between the number of treatment hours and monthly
Intensity:
mastered behavioral objectives (F(2,78) = 10.487, p <
Average number of hours received per month was 76.65
(SD = 37.9) with a range from 20.25 to 168.88
0.001), accounting for ~ 21% of the observed variance
in monthly mastered behavioral objectives.
Length:
4 months
Group 3: No significant relationship of any kind
between treatment hours and monthly mastered
behavioral objectives
Targeted domains:
language, socialization, independent living skills, motor
skills, academics, play, social cognition, and executive
functions
Treatment fidelity:
Autism Spectrum Disorder Clinical Expert Committee
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Varied program depending on local and regional
regulations and standards, available funding, and other
practical considerations.
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Klintwall L, Eikeseth S. Number and controllability of reinforcers as predictors of individual outcome for children with autism receiving early and intensive behavioral intervention: A preliminary study. Research
in Autism Spectrum Disorders. 6 (1) (pp 493-499), 2012. Date of Publication: January-March 2012.
Methods
Study & Population
Treatment Characteristics
Assessed Domains and/or
Main results
Characteristics
Instruments
Study type:

Sample size: 21

Type: EIBI

Retrospective
cohort

Diagnosis: diagnosis of autism
diagnosis from a state psychiatric
outpatient unit

Setting: Banyan center EIBI clinic in
Stockholm, Sweden

Correlational
study
investigating the
connection
between
individual
treatment outcome
after the first year
in treatment, and
number and type
of reinforcers

Participants:
Age: 3 years and 7 months (range: 2
years and
3 months to 4 years and 11 months)
Sex: 5 girls
Baseline measures:
Vineland standard score at intake:
Mean= 64.6 (range 45–78)
Childhood Autism Rating Scales
(CARS): Mean= 39.5 (range 29–55)
Exclusions:
Diagnosis of Rett syndrome
Other characteristics:
A majority of the children lived in
middle-class families, and all except
two families were ethnically
Swedish

Intervention: All children attended
mainstream kindergartens, often being the only
one with a diagnosis in the class. An employee
at the kindergarten was chosen as a principal
therapist. All treatment was carried out by a
team, consisting of the kindergarten therapist,
the child’s parents, a supervisor from the clinic
and any other significant others such as older
siblings and grandparents. The team received
weekly or bi-weekly supervision.
Intensity: Aimed to be 30 h per week. Actual
intensity achieved varied with a mean of 20 h
per week
Length: 6-18 mo.
Targeted domains:
-

Vineland Adaptive Behavior Scales-II
(except Written domain)
 used to calculate change in age
equivalent and learning rate to
adjust for variation in intake age
and slight variation in time between
measurements
The Socially mediated and Automatic
Reinforcer Questionnaire (SMARQ)

The number of socially mediated reinforcers was found to be a significant
predictor (p = 0.001)
 For every socially mediated stimuli scored as a reinforcer for a child,
the learning rate increased by more than a month per year (B = 0.115;
standardized B = 0.560; t = 3.858)
Number of automatic reinforcers was also found to be a significant
predictor (p = 0.031)
 For every automatic stimuli scored as a reinforcer, the learning rate
decreased by half a month per year (B = 0.055; standardized B = 0.354; t = -2.359)
Age at intake was found to be a significant predictor of learning rate (p =
0.032)
 Older children exhibited larger treatment gains (B = 0.234;
standardized B = 0.362; t = 2.352)

Vineland score at intake did not predict learning rate (p = 0.449)
A linear regression model comprised only of socially mediated and
automatic reinforcers explained half the variation in treatment outcome
(R2 = 0.499).

Treatment fidelity:
Supervisors from the EIBI clinic were
psychologists, speech pathologists, and
paraprofessionals who held a minimum of
bachelor’s degree in psychology. The
treatment followed published manuals for
comprehensive ABA treatment
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Kovshoff H, Hastings RP, Remington B. Two-year outcomes for children with autism after the cessation of early intensive behavioral intervention. Behav Modif. 2011 Sep;35(5):427-50.
Methods
Study type:
2-year followup outcome for
children with
autism who had
participated in
an earlier 2-year
controlled
comparison of
EIBI
On the basis of
parental
preference,
children with
autism were
placed in either
an intervention
group or a
comparison
group.

Study & Population
Characteristics
Diagnosis: Autism
Diagnostic Interview–
Revised and an
independent clinical
assessment and
diagnostic procedure.
Other characteristics:
All were free of chronic
medical conditions and
resident in the family
home
EIBI Group
Sample size: 23:
university-supervised
group (n=14), parentcommissioned group
(n=9)

Treatment Characteristics
Type: EIBI
Setting: Home-based
EIBI Group:
Intervention: All children in the intervention group
received home-based early intensive behavioral
intervention. Trained tutors and parents delivered one-toone teaching based on applied behavior analysis. Treatment
involved structured teaching, based on the principles of
applied behavior analysis. Thus, programs used discrete
trial training methods and incorporated generalization
procedures to extend and maintain emerging behavioral
repertoires. Elements of natural environment training and
verbal behavior were also integrated into the majority of
the interventions.

See table in results
column

Children in the intervention group received EIBI provided
by either (a) an university-supervised group (n=14) for
which the intervention programs were supervised by a team
employed by the university (analogous to a more
conventional clinic-based program) or (b) a parentcommissioned group (n=9) for which intervention program
teams (including professional applied behavior analysis
[ABA] consultants) were recruited, employed, and
managed by the parents.

TAU Group
Sample size: 18

Intensity:
25.6 hrs per week on average (SD = 4.8, range =18.4 to
34.0)

Participants:
Age at intake: M=35.7
months, SD=4.0)
Sex: N/A
Baseline measures:

Participants:
Age at intake: (M=38.4
months, SD=4.4)
Sex: N/A
Baseline measures:

See table in results
column

Length:
2 years
Targeted domains:
Intervention programs covering all aspects of functioning
(e.g., language, other cognitive, social, motoric) were
individualized for each child.
Treatment fidelity: Not specified
TAU Group
Comparison group received their local education
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Assessed Domains
and/or Instruments
Intellectual
functioning:
Stanford–Binet
Intelligence Scale–
Fourth Edition and
The Bayley Scales of
Infant Development–
Second Edition
 Mental age
 Ratio IQ (MA/CA
x100)
Adaptive skills:
Vineland Adaptive
Behavior Scale–
Survey Form
 Socialization
 Communication
 Daily living skills
Language:
The Reynell
Developmental
Language Scales–
Third Edition
Child behavior:
Positive Social
Subscale of the
Nisonger Child
Behavior Rating Form
and Parent report
version of the
Developmental
Behavior Checklist
Diagnosis:
ADI-R

Main results
Baseline, 24 mos, and 2 yr follow up unadjusted mean scores

IQ

Intervention group (n =
23)
Base24
2line
mo.
year
F/U
M
M
M
SD
SD
SD
61.43
73.48
64.65
16.43
27.28
33.04
60.22
61.48
55.13
5.82
15.35
19.40
61.52
68.00
62.65
7.56
24.01
25.11
63.26
59.70
52.35
5.40
11.80
19.61

Comparison group (n =
18)
Base24
2line
mo.
year
F/U
M
M
M
SD
SD
SD
63.83
61.00
61.94
13.98
27.30
31.09
57.17
55.28
49.5
7.05
13.80
17.39
58.17
61.28
57.72
8.63
23.07
24.54
62.22
53.83
43.67
8.14
13.23
18.15

Vineland
Comp.
Vineland
Comm.
Vineland
Daily
Living
Vineland
63.30
64.04
62.57
59.94
60.11
59.33
Socializn
6.74
14.11
16.93
7.94
13.57
15.58
Nisonger Child Behavior Rating Form: Positive Social Behavior
Mother
10.57
15.30
14.87
9.61
12.06
11.33
4.24
4.69
5.29
3.50
5.20
5.26
Father
8.94
12.69
14.73
8.64
11.21
11.64
3.47
4.06
6.70
3.79
5.38
7.31
DBC total
Mother
50.26
44.70
53.70
65.61
56.78
63.56
22.75
24.20
21.13
18.70
23.50
26.39
Father
46.67
45.19
48.86
57.15
54.79
56.14
22.15
20.94
26.21
16.23
20.10
21.22

F

p

0.94

.339

0.07

.79

0.08

.784

1.89

.177

.05

.822

3.80

.059

1.02

.321

0.24

.627

0.13

.719

No statistically significant group effects at follow-up between
Intervention and Comparison groups.
Differences in EIBI Delivery Models:
Parent-commissioned group made a significant gain in IQ between
baseline and 24 months (d= .67); while the university-supervised
group’s IQ gain was marginally significant with a comparable
effect size (d= .50).
However, in the period between the 24-month assessment and the
2-year follow-up, the university-supervised group showed a
significant decline in IQ (d= –.49) but the parent- commissioned
group maintained their improved score (d= –.02).
Similar pattern of skill losses in university-supervised group and
maintenance in parent-commissioned group also seen in VABS
composite scores, communication, and daily living subdomains
during follow-up period.
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authorities’ standard provision for young children with
autism. They experienced a variety of interventions, none
of which were intensive or delivered on a one-to-one basis
for the majority of time. The most frequently reported
intervention was speech therapy.

Autism Spectrum Disorder Clinical Expert Committee

These differences attributed to 1) the university-supervised group
began the study with more severe symptoms of autism and 2)
treatment intensity in both years of intervention, with the
university-managed group receiving fewer hours in Year 1 and
Year 2.
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Leaf, RB, Taubman MT, McEachin JJ, Leaf JB, Tsuji KH. A program description of a community-based intensive behavioral intervention program for individuals with autism spectrum disorders.
Education & Treatment of Children. Vol.34(2), May 2011, pp. 259-285.
Methods
Study & Population
Treatment Characteristics
Assessed Domains and/or
Main results
Characteristics
Instruments
Study type:
Pre-/post-

Sample size: 64

Type: IBI

IQ

Diagnosis: ASD by a psychologist
or other medical specialists who is
qualified to make such a diagnosis
and not affiliated with Autism
Partnership

Setting: community-based

School placement following treatment

Intervention: In general, the core elements of
the approach utilized by Autism Partnership
include DTT, use of functional assessment,
development of behavior plans which include
reactive, proactive, and motivational elements,
the Teaching Interaction procedure, use of
flexible prompt fading procedures, use of taskanalysis and chaining, extensive shaping, and
incorporation of respondent-based procedures
such as systematic desensitization. The
curriculum taught is individually applied with
an emphasis on functionality, meaningfulness,
generality, and promotion of independence.

Best Outcome Group (Group1)
similar to Lovaas:: full scale IQ of at
least 85 at follow-up

Participants:
Age: 40.9 months (Range: 13-96)
Sex: -Baseline measures:
Other characteristics:
<8yo

Intensity:
Avg: 21.7 hrs. (Range 10-40 hrs)
Length: Ranged from 12 months-116 months.
Median 34 months

Best Outcome Group (Group 1R) with
revised definition: IQ>=85 but were
still receiving minimal supports at the
time of follow-up.
Group 2. Clients not place in either of
the best outcome groups (IQ<85 after
intervention, and/or were not placed
in a general education classroom
independently, and/or required
substantial supports.
Vineland Adaptive Behavior Scale
(VL-ABS)

Average age at intake (months) was 42 for Best Outcome Groups and 37
for Group 2.
Across all offices combined, 25/64 clients were able to meet the criteria
to be included in Group 1 (12 of which required no support in class by the
time of first grade; 15 still required support until a subsequent grade). 20
clients were in the Best outcome Group 1-R.
Overall, 45/64 (70.3%) clients were able to reach one of the best outcome
groups.
Mean intake IQ was 77.3, follow-up was 99.8 (p<.001). IQ change was
significant (p<0.001) for each outcome groups:

Group 1: 24.7 IQ point increase

Group 1-R: 24.4 point increase

Group 2: 17.6 point increase
Intake IQ is strongly correlated with outcomes (r=.4416, p<.001).
Age at intake was not significantly related to outcome status.
VL-ABS showed a 12.4 point increase (p<.001)

Targeted domains:
8 broad domains: learning-how-to-learn skills;
basic language; advanced language, social
skills, play, reduction of problem behaviors,
self-help skills, academic skills.
Treatment fidelity: California, Hong Kong,
UK, Australia. Although the offices are in four
different locations, the structure, philosophy,
and treatment are identical. To ensure
consistency, the senior clinical staff in the
foreign offices completed internship training
and make periodic training update visits at the
California office. Also, supervision and ongoing training is provided frequently by the
U.S. based senior clinicians at the foreign
offices. Although funding sources and cultural
differences may exist.
Conducted periodic evaluations of staff
members. Results indicate that behavioural
interventions were implemented correctly.
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Magiati I, Moss J, Charman T, Howlin P. Patterns of change in children with Autism Spectrum Disorders who received community based comprehensive interventions in their pre-school years: A seven year
follow-up study. Research in Autism Spectrum Disorders, Volume 5, Issue 3, July–September 2011, Pages 1016-1027.
Methods
Study & Population
Treatment Characteristics
Assessed Domains Main results
Characteristics
and/or
Instruments
Study type:
6–7 year followup study

Sample size: 36 (81.8% of original
T1 sample)

Prospective study
of the long-term
effectiveness

Diagnosis:
Independent diagnosis of autism or
ASD from qualified clinician or
meeting ADI-R criteria for autism
or ASD at T1.

T1: intake
T2:
T3: 6-7 yrs since
start of early
intervention

Participants:
Age: initial enrolment in T1
intervention was 38.9 months (SD =
7.1; range 27–55 months
Baseline measures: N/A
Exclusions:
Major additional medical diagnoses.
Other characteristics:
English the main language spoken
at home.

Type: EIBI
Setting: pre-school nursery and home-based
Intervention: Enrolled in a specialist
comprehensive pre-school intervention
programme (home-based EIBI or school-based
autism specific nursery provision) for a
minimum of 15 hs per week at T1.
Intervention was based on the UCLA Young
Autism Project model, with therapists
receiving variable rates of supervision and
consultation from various UK based ABA
providers or independent consultants from UK,
Norway or USA. Children in the autismspecific nursery provision group received an
eclectic mix of teaching approaches/practices
in small groups, including Treatment and
Education of Autism and related
Communication handicapped Children
(TEACHH), Picture Exchange Communication
System (PECS), other behavioural and
developmental programmes; speech and
language therapy; music and occupational
therapy.
Intensity:
Mean time per week spent in intervention at T1
was 29.8 h (SD = 7.5; range
15–40)
Mean time at T2 was 30.7 h per week (SD =
5.1; range 19–40 h).
Length:
The EIBI programmes ranged in duration from
22 to 90 months (mean = 57.9 months, SD =
21.2)
Targeted domains:
Comprehensive
Treatment fidelity:
N/A
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Cognitive Skills
Bayley Scales of
Infant Development

Wechsler Pre-school
and Primary Scale of
Intelligence

Changes in cognitive, language, adaptive behaviour and severity of autism scores over
time
Domain

Adaptive behaviour
Vineland Adaptive
Behaviour Scales
Language
British Picture
Vocabulary Scales –
2nd Edition: language
comprehension
Expressive One Word
Picture Vocabulary
Test (EOWPVT):
expressive language
Severity of autism
symptoms
Autism Diagnostic
Interview-Revised:
used to monitor
changes in Verbal and
Non-Verbal
Communication (VC;
NVC), Reciprocal
Social Interaction
(RSI), and Restricted,
Stereotyped and
Repetitive Behaviours
(RSRB) over time
The reliable change
index
The threshold at which
the degree of change is

T1
mean
(SD)
26.3
(13.6)
64.4
(30.0)

range

5.0–
11.0
16.0–
137.5

T2
mean
(SD)
35.8
(16.1)
53.8
(22.1)

range

11.0–
70.0
19.0–
106.0

T3
mean
(SD)
67.1
(31.3)
52.6
(21.8)

range

F/x

58.11**

Cognitive
(N=36)

MA

Language
comp.
(BPVS)
(N=35)
Expressive
language
EOWPVT
(N=35)
VABS
Adaptive
Behaviour
Comp
(N=30)

Raw

5.1
(9.4)

0.0–
32.0

18.3
(21.7)

0.0–
68.0

36.5
(35.1)

19.0–
168.0
15.85
–
124.0
0.0–
117.0

Raw

2.6
(7.3)

0.0–
39.0

13.1
(17.3)

0.0–
59.0

34.5
(37.9)

0.0–
119.0

38.27**

Age
equiv.

18.9
(5.3)

12.0–
32.0

32.0
(12.4)

15.0–
58.0

42.6
(27.0)

13.0–
110.0

40.03**

Std
score
Age
equiv.

58.7
(5.9)
14.8
(5.7)

20.0–
72.0
8.0–
28.0

55.9
(11.2)
29.1
(19.4)

38.0–
79.0
11.0–
70.0

37.2
(17.9)
45.3
(35.9)

20.0–
86.0
11.0–
135.0

41.29**

Age
equiv.

20.0
(5.8)

11.0–
39.0

32.9
(9.1)

17.0–
55.0

44.8
(24.2)

17.0–
110.0

52.06**

Age
equiv.

13.0
(4.4)

6.0–
24.0

24.8
(14.4)

7.0–
61.0

33.9
(26.3)

10.0–
116.0

17.19**

Raw

36.7
(7.2)

18.0–
46.0

31.1
(10.5)

11.0–
48.0

32.4
(10.0)

6.0–
46.0

8.03*

WPPSI-III
Merrill-Palmer
Scale of Mental Tests
(MP)

Score

VABS
Commun.
(N=30)
VABS
daily living
Skills
(N=30)
VABS
socializ.
(N=29)
ADI-R
total
(N=30)

IQ

7.04*
45.53**

13.21**

* p < .01;** p < .001
At T3, 35 of the 36 children were in full time elementary school (mean 30.3 h per week;
SD = 2.3; range 29–33 h).
ADI-R total scores were significantly lower at T2 and T3 compared to T1. There was no
difference between T2 and T3 ADI-R total scores.
Overall, significant increases (T3 > T2 > T1) across each time period were found for
MA, expressive and receptive language skills raw scores and Adaptive Behaviour
Composite (ABC) and subdomain age equivalent scores.
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unlikely (95% chance)
to be accounted for by
measurement
unreliability or
variability in scores

Significant decreases in scores over time for IQ and ABC standard scores indicating that
while significant progress was made by many children, the rate of progress was not in
keeping with typical developmental norms.
Initial child variables associated with T3 outcomes
Most T1 child variables (cognitive, language and adaptive behaviour skills and autism
symptom severity) were significantly associated with T3 outcomes (all r = .36–.92, all p
< .05); not correlated were Chronological Age (CA) at T1, hours and type of intervention
and family SES.
Regression analysis: For T3 best outcome rank, T1 IQ (Step 1) accounted for 55% of the
variance. When T1 language, VABS ABC and ADI-R scores were entered (Step 2), an
additional 15% of variance was accounted for.
Individual differences and patterns of change over time
Almost half the sample (14 children, 47%) showed reliable change both during the first 2
years of early intervention (T1–T2) and subsequently (T2–T3).
The 14 participants who made reliable progress between T1–T2 and T2–T3 had
better language, cognitive and adaptive behaviour skills at T1 than all other groups.
There were very few apparent differences between those children who made reliable
change during T1 and T2 only and those who made no change either during or after the
first 2 years of intervention. The seven children who showed reliable change only
between T2 and T3 had better cognitive and adaptive behaviour scores than those who
made no change at either time point and those who only made reliable change during the
intervention period
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Perry A, Cummings A, Geier JD, Freeman NL, Hughes S, Managhan T, Reitzel JA, Williams J. Predictors of outcome for children receiving intensive behavioral intervention in a large, communitybased program. Research in Autism Spectrum Disorders. 5 (1) (pp 592-603), 2011. Date of Publication: January-March 2011.
Methods
Study & Population
Treatment Characteristics
Assessed Domains and/or
Main results
Characteristics
Instruments
Sample size: 332 children
Type: IBI
Childhood Autism Rating Scale Study type:
Age at entry
Autism Severity
Adaptive and cognitive variables at outcome tended to be
Retrospective
Setting: community-based Intensive
significantly negatively correlated with age at entry (i.e., children
Diagnosis:
 Total Score
cohort
Behavioral Intervention (IBI) program in
who started IBI younger tended to score higher at discharge), and
 A trichotomous classification:
Ontario, Canada
younger age at entry was correlated with milder autism severity
Participants:
not autism, mild/moderate
at exit (small to medium in magnitude).
Age at intake: 53.56 mos (SD:
autism, and severe autism
12.60)
Intervention:
Regional programs are expected to
Sex: 83% boys
Children who were under 4 years of age at program entry had
Vineland Adaptive Behavior
provide intensive behavioural
Severity of ASD:
Scales - Adaptive Behavior levels significantly lower CARS scores at exit and significantly higher
intervention (IBI) on a 1-to-1 format
Autism Severity (n = 304)
scores on most other measures vs. older (≥48 mos) children.
 Communication
based on the Program Guidelines, which
 CARS Total score M: 36.58
 Daily Living Skills
were developed by examining the
Regression analysis showed that Age accounted for a significant
(SD: 5.49)
 Socialization
research, seeking consultation, and
amount of unique variance for most of the outcome variables,
 Motor domain for children
examining the practices in other
except for VABS Daily Living Skills or ABC.
VABS Standard Scores (n =
under 6 years.
jurisdictions.
295)
 Overall Adaptive Behavior
Initial cognitive level
 Communication M: 53.98
 Composite (ABC) score (mean
Significant and strong correlations between initial IQ and all
Intensity:
(SD: 11.05)
of the three principal domains
Intensity was mandated (by the
outcome variables were seen. Regression analysis showed that
 Daily Living M: 54.17 (SD:
(not including Motor))
government’s program guidelines) to be
initial IQ accounted for a significant amount of incremental
11.92)
between
20
and
40
h/
week
throughout
variance for all outcome variables.
 Socialization M: 56.95 (SD:
Various tests IQ - Cognitive
the year, except if children were building
7.84)
Level
up initially or transitioning out of the
Initial adaptive level
 Motor M: 61.85 (SD: 14.93)
program
into
school.
Initial Vineland ABC scores were significantly and highly
 ABC M: 54.94 (SD: 9.13)
Developmental Rate - Estimates
correlated with all outcome variables. Initial ABC scores
of Developmental Rates were
Length:
Mean
18.43
months
(SD:
8.38)
accounted for significant incremental variance for most outcome
VABS Age Equivalents
based on the VABS ABC Age
variables but were not significant for Motor scores at T2 or Rate
(months) (n = 297)
Equivalent scores.
of Development during IBI.
Treatment fidelity:
 Communication M: 15.58
 Initial Developmental Rate was
The
direct
care
staff
(called
instructor(SD: 8.82)
calculated by dividing this
therapists) were employed by all the
Autism severity
 Daily Living M: 20.83 (SD:
score by the child’s age.
various agencies involved, and all
Modest negative correlations between autism severity with all the
6.60)
 Developmental Rate During
received the same provincial IBI training
outcome variables. Regression analyses indicated that, in
 Socialization M: 13.72 (SD:
IBI was calculated by taking
initially.
general, initial autism severity did not contribute to the prediction
6.40)
the difference between the exit
of the outcome variables except for IQ.
and intake age equivalents
 Motor M: 28.87 (SD: 8.70)
Ongoing continuing education workshops
divided by the time interval
 ABC M: 16.76 (SD: 6.42)
were made available to all staff at least
Children with a diagnosis of Autistic Disorder were relatively
between them (i.e., duration of
less likely to achieve Average Functioning, more likely to be in
annually, as well as regular in-service
IBI)
Cognitive level (n = 151)
training.
the Less Autistic Group and somewhat more likely to fall into the
 IQ Estimate M: 45.50 (SD:
Worse group at exit, relative to children with PDD-NOS.
19.24)
Staff received regular supervision and
 MA Estimate (months) M:
ongoing evaluation to maintain their
Simultaneous exploration of predictors on outcome IQ
22.92 (SD: 10.96)
skills.
IQ at T1 was entered first (accounting for 54% of the variance);
then age at entry (accounting for an additional 5.3% of the
Rate of Development (n = 297)
variance (p < .001)), then Vineland ABC score (accounting for an
Targeted domains:
Autism Spectrum Disorder Clinical Expert Committee
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 Initial rate (ratio ABC
age/CA) M: .32 (SD: .12)

Comprehensive

additional 2.3% of the variance (p < .05)), then CARS Total
score (accounting for an additional 2.0% of the variance (p <
.05)). The ANOVA for this final model was significant (F(4,108)
= 47.48, p < .001) and the final R2 was .637.
“Best Outcome” group (n=32)
Children who were most successful in the program and achieved
average functioning had:
 significantly higher standard scores on VABS
 milder autism at intake
 began IBI at significantly and substantially younger ages (42
months versus 55 months at intake) and received service for
somewhat longer durations (26 months versus 18 months)
“Poor Outcome” group (i.e., those who fell into the No
Change or Worse categories of Progress/Outcome) (n=75)
Children who were least successful in the program and made
essentially no progress did not differ significantly from a clinical
perspective from the remainder of the group.
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Perry A., Blacklock K., Dunn Geier J. The relative importance of age and IQ as predictors of outcomes in Intensive Behavioral Intervention. Research in Autism Spectrum Disorders. 7 (2013) 11421150.
Methods
Study & Population
Treatment Characteristics
Assessed Domains and/or
Main results
Characteristics
Instruments
Study type:

Study 1:

Type: IBI

Study 1:
(Predictive power
of IQ and age
separately and
combined):

Sample size: 207 children

Setting:
Province wide IBI program, Ontario, Canada

Uncontrolled
retrospective file
review design
focusing on
within-group
comparisons
Study 2:
(Compared
outcomes in a set
of matched pairs
of younger versus
older children
with equal IQ
scores at intake):
Matched groups
comparison
design

Diagnosis:
Autistic Disorder, PDD-NOW, or
ASD by local diagnosticians who
referred them and then by IBI
program staff who conducted
assessments of cognitive and
adaptive functioning
Participants:
Age (at time of study
commencement):
Mean: 5.33 yo (SD: 2.01; Range: 214.5)
Sex: 81% male
Baseline measures:
Cognitive level at intake
Initial IQ: Mean: 43.20 (SD: 20.52;
Range 10-104)
Mental age (years): Mean: 2.22
(SD: 1.28; Range: .25-7.45)
Cognitive rate pre-IBI: Mean: 0.43
(SD: 0.20; Range: 0.1-1.04)
Adaptive level at intake
ABC SS: Mean: 55.25 (SD: 9.90;
Range: 27-97)
ABC AE (years): Mean: 1.74 (SD:
0.84; Range: 0.5-4.59)
Adaptive rate pre-IBI: Mean: 0.34
(SD: 0.13; Range: 0.09-0.86)
Exclusions:
Children without initial IQ scores –
many children in the younger group
Study 2:
60 matched pairs
Each child from the older sample
(6-14) individually yoke-matched,
on the basis on initial IQ, with a
child from the younger sample (2-5)

IBI took place in a variety of settings,
including home-based, centre-based, and
sometimes in integrated child care settings.
Intervention:
Regional programs are expected to provide
intensive behavioural intervention (IBI) based
on the Program Guidelines, which were
developed by examining the research, seeking
consultation, and examining the practices in
other jurisdictions.
Intensity:
Intensity was mandated (by the government’s
program guidelines) to be between 20 and 40
h/ week throughout the year, except if children
were building up initially or transitioning out
of the program into school.
Treatment fidelity:
The direct care staff (called instructortherapists) were employed by all the various
agencies involved, virtually all were full-time
salaried employees, all had a college or
university-level education, and all received the
same provincial IBI training initially. This
involved a 2-week course with a manual and
text book and with role plays, daily testing, and
a final written exam
(80% criterion), and then a live evaluation after
about 3 months on the job (80% criterion).
Ongoing continuing education workshops were
made available to all staff at least annually, as
well as regular in-service training.
Staff received regular supervision and ongoing
evaluation to maintain their skills.
Targeted domains:

Comprehensive
Study 1:
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 IQ (from various cognitive tests,
including Ratio IQs where
necessary)

Study 1:
Step 1
Duration
R2

 Mental Age
 Change in IQ

Cognitive outcomes
IQ at T2
.003

 Cognitive rate of development

Change
.004
in IQ
Cognitive
.02
rate in
IBI
Adaptive outcomes
ABC SS
.02
at T2
Adaptive
.05
rate in
IBI

 Cognitive rate of development preIBI defined as MA divided by CA
(i.e. ratio IQ)
 Cognitive rate of development
during IBI defined as MA at T2
minus MA at T1 divided by the
duration between the two
assessment times
 VABS or VABS-II
 Adaptive Behavior Composite
(ABC) standard scores (SS) and
mean age equivalent (AE) scores

Step 2
Add IQ

ΔR

2

Step 3
Add age

ΔR

Total
R2

β in final model
Durati
n

IQ

Age

2

.59**

.05**

.64**

-.03

.73*

-.24**

.00

.12**

.13**

-.04

-.05

-.37**

.06*

.10**

.17**

-.23*

.19*

-.33

.44**

.00

.46**

.13

.66*

-.02

.27**

.01

.33**

-.24**

.52*

-.10

*

*
*

Initial IQ was, as expected, strongly related to outcome IQ, both adaptive
outcomes, and somewhat related to cognitive rate but was not significant
for change in IQ. i.e. children with higher skill levels before treatment
tended to have higher skill levels after treatment, but children who were
higher functioning cognitively at intake were not the ones who
necessarily made large IQ gains.
Age at entry to treatment was modestly but significantly negatively
related to all the cognitive outcomes, but not related to the adaptive
outcomes. i.e. the younger the child was at entry into IBI, the higher their
cognitive (but not their adaptive) functioning was after treatment. Age at
entry was the only predictor that was related to change in IQ
There were 23 children in the sample (13%) who made very large IQ
gains (30 points or more). Their mean age was about 3. years (M = 3.73;
SD = 1.05) and all were under 6 years at entry into IBI.
Scatter plots showed that for the younger children, great variability in
Time 2 IQ can be seen. For children entering IBI later, after about age 8,
however, outcomes were uniformly lower, with IQs consistently below
about 50.
Scatterplots for initial IQ and Time 2 IQ do show a simple linear
relationship, especially in the older subgroup (6–14 years) (r = .92), but
more variable in the younger subgroup (2–5 years) (r = .73). Children
who entered the program with very low IQs, below about 30, showed
uniformly poor outcomes, regardless of age.
Study 2:
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Participants:
Age:
Younger: M: 4.26 yo SD: 1.09
Older: M: 7.45 yo; SD: 1.87
Severity of ASD:
Younger
Cognitive level at intake
Initial IQ: Mean: 40.92 (SD: 20.68)
Mental age (years): Mean: 1.67
(SD: .93)
Cognitive rate pre-IBI: Mean: 0.4
(SD: 0.20)

Length:
Mean: 20.16 months (SD: 8.62; Range 10-55)

Study 2:
Length:

Younger
Mean: 20.53 months (SD: 8.99)
Older:
Mean: 20.20 months (SD: 18.23)

Adaptive level at intake
ABC SS: Mean: 55.84 (SD: 9.05)
ABC AE (years): Mean: 1.42 (SD:
0.59)
Adaptive rate pre-IBI: Mean: 0.34
(SD: 0.14)
Severity of ASD:
Older
Cognitive level at intake
Initial IQ: Mean: 40.93 (SD: 21.12)
Mental age (years): Mean: 3.02
(SD: 1.57)
Cognitive rate pre-IBI: Mean: 0.41
(SD: 0.21)
Adaptive level at intake
ABC SS: Mean: 53.08 (SD: 12.25)
ABC AE (years): Mean: 2.36 (SD:
0.99)
Adaptive rate pre-IBI: Mean: 0.33
(SD: 0.14)
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Younger children increased significantly in IQ from Time 1 to Time 2 but
the older group did not change.
Younger children gained an average of about 17 IQ points whereas the
older children gained 2 IQ points, on average.
Cognitive rate of development also showed a time x group interaction,
with a steep increase in the younger group, from .42 to 1.09 (a typical rate
of development) and very little change in the older group (.43–.47).
Comparison of scores at Time 1 and Time 2 for younger and older groups.
Younger
Older
T1
M
(SD)
Cognitive outcomes
IQ
43.47
(21.26)
Cognitive
.42
rate
(.21)
Adaptive outcomes
ABC SS
55.89
(9.11)
Adaptive
.34
rate
(.14)

Time
analysis
x group
p

T2
M
(SD)

ES
(d)

T1
M (SD)

T2
M (SD)

ES
(d)

60.11
(31.39)
1.09
(.92)

.80

42.68
(21.38)
.43
(.21)

44.44
(21.18)
.47
(.65)

.08

<.001

.19

<.001

59.52
(17.40)
.86
(.81)

.34

53.63
(12.63)
.34
(.14)

58.88
(13.81)
.62
(.76)

.49

.47

2.00

.09

3.19

3.71

For cognitive developmental trajectory (based on MA), both groups were
on the same trajectory or slope prior to IBI. However, the younger
group’s rate of cognitive development increased during IBI whereas the
older group’s remained essentially unchanged.
For cognitive and adaptive rate of gains, while the groups were equal on
both rate scores at entry to IBI, younger children gain more rapidly than
older children for both cognitive and adaptive development, but also that
this difference is more marked for cognitive versus adaptive development
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Perry A, Cummings A, Dunn Geier J, Freeman NL, Hughes S, LaRose L, Managhan T, Reitzel JA, Williams J. Effectiveness of Intensive Behavioral Intervention in a large, community-based program.
Research in Autism Spectrum Disorders. 2 (4) (pp 621-642), 2008. Date of Publication: October 2008.
Methods
Study & Population
Treatment Characteristics
Assessed Domains and/or Main results
Characteristics
Instruments
Study type

Sample size: 332

Type: IBI

Retrospective
cohort

Diagnosis:
evaluated clinically by a program
psychologist as meeting the
diagnostic eligibility criterion

Setting: Province wide IBI program, Ontario,
Canada. Intervention was typically provided in
self-contained treatment centers in the
community, but was occasionally provided in
children’s homes and in integrated child care
settings

Participants:
Age: 4.5 years (Range: 20-86 mo)
Sex: 276 (83%) were boys and 56
(17%) were girls
Baseline measures*:
CARS
Total Score: 36.58 (5.49)
VABS Standard Scores
Communication: 53.98 (11.05)
Daily living: 54.17 (11.92)
Socialization: 56.95 (7.84)
Motor: 61.85 (14.93)
ABC: 54.94 (9.13)
VABS Age Equivalents (mo)
Communication: 15.58 (8.82)
Daily living: 20.83 (6.6)
Socialization: 13.72 (6.4)
Motor: 28.82 (8.7)
ABC: 16.76 (6.42)
Cognitive level
FSIQ est.: 45.5 (19.24)
MA (mo): 22.92 (10.96)
Developmental Rate
Initial Rate (ratio ABC
age/CA): .32 (.12)
*Large ranges indicating the high
degree of variability in the sample
on all variables.
Diagnosis
DSM-IV AD: 58%
PDD-NOS: 14%
Less specific diagnosis of
ASD/PDD: 28%

Intervention:
The definition of IBI included: use of
structured behavioral teaching based on the
principles of applied behavior analysis
(reinforcement, shaping, prompting, etc.),
including but not limited to discrete trial
teaching; inclusion of procedures to promote
generalization; use of a curriculum which is
comprehensive in scope and developmental in
sequence, but is individualized for each child;
use of a variety of methods to promote
communication (PECS, verbal behavior, sign,
etc.); use of written programs, regular data
collection and regular clinical decision-making
based on data; use of a positive functionalassessment-based approach to problem
behavior. Curriculum resources used included
several popular IBI manuals and curriculum
resources.
Parent education and training was made
available to parents in most locations before
IBI began (while the child was on the waiting
list) and/or concurrently with IBI, using
various models.
Intensity:
Mandated (by the government’s program
guidelines) to be between 20 and 40 h/week
throughout the year
Length:
Duration of service also varied widely, from 4
to 47 months, with a mean of about 18 months.

Autism severity
Childhood Autism Rating Scale
Adaptive levels
Vineland Adaptive Behavior
Scales, Survey Form
 Communication
 Daily Living Skills
 Socialization
 Motor domain for children
under 6 years
 Overall Adaptive Behavior
Composite score (not
including Motor)
 Age Equivalents (in months)
and Standard Scores
Developmental rate (based on
BABS ABC AE scores)
 Initial Developmental Rate
was calculated by dividing
the Age Equivalent score by
the child’s age at the time
 Developmental Rate During
IBI was calculated by taking
the difference between the
intake and exit age
equivalents divided by the
time interval between them.
Cognitive level
Mullen Scales of Early
Learning
Bayley Scales of Infant
Development
Wechsler Preschool and
Primary Scale of Intelligence
(3rd ed.)

Targeted domains:
Comprehensive

Stanford-Binet
Intelligence Scale: Fourth
Edition

Treatment fidelity:
Staff received the same provincial IBI training,

Mental Age
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Children were classified into one of three Initial Level of Functioning Groups,
defined a priori based on their Vineland Adaptive Behavior Composite (ABC)
Standard Scores at intake
 Group A: higher functioning (ABC>= 60) n=78
 Group B: intermediate functioning level, (ABC: 50-59) n=126
 Group C: lower functioning (ABC<=49) n=96
Autism severity
Statistically significant improvement (overall and in all groups) in autism
severity (total CARS score) with significant reductions (p< .001) on each
individual item of the CARS (except XIV)
Clinically significant improvement in symptom severity (i.e. changes in CARS
Categories):
 Children who were not quite in the autism range at intake (n = 24), the
majority (19 or 79%) remained in the non-autism range, but a few (n = 5 or
21%) moved into the mild/moderate autism range
 Those who scored in the mild/moderate autism range at intake (n = 145), 59
(41%) had improved so as to be in the non-autism range at discharge; 76
(52%) remained in the same mild/moderate range; and 10 (7%) had worsened
to be in the severe range.
 Children who were in the severe autism range at intake (n = 106); 16 (15%)
had improved so substantially that they were now in the non-autism range, a
change of two categories; 63 (59%) had improved and were now in the
mild/moderate range; and 27 (26%) were still in the severe range
 In total, 138 (50%) children initially scoring in the autism range changed to a
milder category
Cognitive level
There was a statistically significant increase in IQ Estimate (from all tests
combined including Ratio IQs) of about 12 points, on average. Similarly,
looking at Mental Age Estimates from all tests combined, mean MA increased
significantly.
For both cognitive variables, there was a significant group x time interaction.
 Group A: significant and substantial gains of about 20 IQ points
 Group B: significant but less substantial gains of about 10 IQ points
 Group C: Mean IQ in did not change, although their MA increased
significantly from about a 19- to a 25-month level
Clinically significant cognitive gains on IQ Estimate (15 points or more) were
seen in 49 children of the 127 with scores at both times (39%) and, of these 22
(17% of the total) made gains of over 30 IQ points.
Clinically significant MA gains (greater than 12 months, slightly more than the
standard deviation of the initial assessment MA scores). Almost two-thirds of
the children made MA gains of this magnitude (n = 77, 61%) and of these 40
(32% of the total) had gains of 24 months or greater.
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Other characteristics:
Aged 2–7 years
Children were not excluded for comorbid diagnoses or low cognitive
level as in most studies in the
literature and many children are
older at intake than those in the
efficacy studies.

with annual ongoing continuing education
workshops and in-service training.
There was most likely considerable variability
in the specific treatments provided throughout
the program and over time. However, all
service providers were expected to follow the
Program Guidelines.

Parents are not selected in such a
way as to have financial,
intellectual, or personal resources
which might be associated with
better outcomes

Adaptive behavior
VABS age equivalents for all domains, increased statistically significantly from
intake to discharge for the total sample with scores at both times (main effect of
time)
Standard scores (corrected for age) indicated there were significant main effects
of time for all but Motor scores.
Rate of development

Total sample
(n=278)
Group A (n=72)
Group B (n=114)
Group C (n=91)

Initial preIBI, M
(S.D.)
.32
(.12)
.47
(.12)
.31
(.06)
.22
(.06)

During
IBI, M
(S.D.)
.77
(.76)
1.16
(.95)
.66
(.59)
.59
(.69)

t

p

-9.97

<.001

-5.98

<.001

-6.57

<.001

-5.16

<.001

During IBI, rate of development is more than double the initial figure for total
sample.
What was the range of progress/outcome?
Seven categories of progress/outcome were generated, a priori, based on all
available information (see paper for details)
1.
Average functioning
2.
Substantial improvement
3.
Clinically significant improvement:
4.
Less autistic
5.
Minimal improvement
6.
No change
7.
Worse
Approximately one-quarter of the children showed very successful outcomes,
i.e., average functioning or substantial improvement (category 1 or 2). More
than another quarter (30%) showed clinically significant improvements
(category 3). Children in category 4 and 5 (about 19% of the sample) might be
said to have showed some modest or limited benefits. An additional quarter of
children showed poor outcomes (category 6 and 7), that is, they showed
essentially no change or actually got worse, at least on the measures used in the
study.
Significant difference by subgroup:
Group A: 58% showed very favourable outcomes (Category 1 and 2) and
another 23% of them were clinically significantly improved
Group B: a wide range of outcomes, with some children falling in every
category of progress, including 5 in the average functioning category.
Group C: displayed considerable heterogeneity in outcome categories, although
none achieved average functioning
Autism Spectrum Disorder Clinical Expert Committee
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Peters-Scheffer N, Didden R, Mulders M, Korzilius H. Low intensity behavioral treatment supplementing preschool services for young children with autism spectrum disorders and severe to mild
intellectual disability. Research in Developmental Disabilities. 31(6):1678-84, 2010 Nov-Dec.
Methods
Study & Population
Treatment Characteristics
Assessed Domains and/or
Main results
Characteristics
Instruments
Type: low intensity behavioral treatment one-to-one behavioral treatment
Bayley Scales of Infant
Study type:
Development (Second
Diagnosis:
Developmental age and mental
Edition) to determine
NonAll participants attended a
Setting: Preschools (i.e., daycare centers)
developmental index (MDI)
developmental age and an
randomized
preschool setting for children
After 8 months of treatment, the
estimated ratio of the mental
pre test post
with ID and met the following
treatment group outperformed the
Treatment Group
developmental index
test control
criteria: (1) a diagnosis of Autistic Intervention:
control group on developmental age
group design
Disorder (AD) or Pervasive
in months (Treatment: M34.83, SD
Discrete trial teaching approach. A class consisted of 6–10 children with
Developmental Disorder Not
10.89 vs. Control: M25.73, SD8.26)
comparable disabilities and levels of functioning, and two or three teachers. Children with a
Otherwise Specified (PDD-NOS)
and the estimated ratio score of the
The treatment consisted of elements of TEACCH to structure and visualize developmental age of 30
and ID based on DSM-IV criteria
MDI (Treatment: M55.83 SD14.94
the environment (such as visual timetables, routines, and workstations),
months or more were
established by a licensed and
vs. Control: M43.73 SD16.74)
incidental teaching, structured play and activities in a group setting.
additional assessed with the
independent psychologist or
Individual physiotherapy, speech therapy, music therapy or play therapy
SON-2.5–7
psychiatrist
with a maximum of 1 h per week was provided to each child.
Adaptive skills
Dutch survey version of the
Significant improvement in both
In addition to the group program, the treatment group received 5–10 h one- Vineland Adaptive
groups on all Vineland-composite
Exclusions:
Presence of medical conditions
to-one treatment per week, based on the work of Lovaas using a one-to-one Behavioral Scales adaptive
and sub-scales for both groups
(e.g., visual impairment;
discrete trial format in which no aversive stimuli were used.
behavior
overtime, but the progress in the
uncontrolled epilepsy) that could
treatment group was significantly
 adaptive behavior
interfere with treatment
Intensity:
composite score and scores larger.
Group program: 28.38 h per week (SD 3.83; range 16–36 h)
in three domains:
Treatm
Contr
Additional structured one-to-one training at the preschool: 5–10 h (M=
Treatment Group n= 12
communication, daily
ent
ol
6.29; SD = 1.31)
Age (months): 53.5 (SD: 5.52;
living skills and
group
group
Range: 42-62)
PostPostsocialization
M
M
Sex: N/A
Length:
Dutch translation of the Child
SD
SD
p
Baseline measures:
8 months
Behavior Checklist (CBCL)
VABS31.75
22.05
<.01
Developmental Age (mos): 25.92
composite
10.96
7.47
in months
(7.57)
Targeted domains:
Dutch version of the PDDVABS39.42
29.95
.02
Mental Developmental Index/IQ:
Began with five basic treatment targets: attention skills, responding to
MRS
communicat
15.39
13.39
47.00 (SD: 10.33)
ion
in
simple requests, non-verbal imitation, matching and communication (e.g.,
Communication, Social
months
VABS–composite (mo): 20.83
pointing, PECS). Depending on the child’s developmental level and
behavior and Stereotyped
VABS-daily
33.25
23.23
<.01
(SD: 6.69)
parental requests other targets were added. Additional programs addressed
behavior
living in
9.04
7.70
Raw score PDD-MRS: 11.58
months
self-help skills, labeling objects and abstract concepts, identifying actions,
VABS34.08
25.14
<.01
(SD: 4.42)
play skills, social interaction and emotions.
socialization
8.14
7.21
Control Group (n=22)
Age (months): 52.95 (SD: 11.14;
Range: 38-75)
Sex: N/A
Baseline measures:

Developmental Age (mos): 23.32
(SD: 6.33)
Mental Developmental Index/IQ:
45.73 (SD: 15.99)

Treatment fidelity:
Trainers and teachers received a workshop on how to apply techniques of
applied behavior analysis (e.g., discrete trials, reinforcement and
prompting). In the workshop, programs were demonstrated and roleplayed. Supervision was given through monthly staff meetings. Monthly,
treatment sessions were observed and the trainer was provided with
feedback during and after treatment using verbal instruction and modelling.
Control group
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Symptom severity of autism
No significant differences on
symptom severity of autism
appeared between both groups at
pre-treatment and post-treatment
but both groups showed a
significant decrease of symptom
severity over time.
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VABS–composite (mo): 19.18
(SD: 4.14)
Raw score PDD-MRS: 12.91
(SD: 3.79)

Preschools with no one-to-one behavioral treatment
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Emotional and behavioral
problems
No significant effect over time and
treatment for the total T-score, the
internalizing scale, and the external
scale.
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Reed P, Osborne L. Impact of severity of autism and intervention time-input on child outcomes: comparison across several early interventions. British Journal of Special Education. Volume 39, Issue
3, pages 130–136, September 2012
Methods
Study & Population
Treatment Characteristics
Assessed Domains and/or
Main results
Characteristics
Instruments
Study type:

Overall
Sample size: 66

Prospective cohort
9 mo pre-/postcomparison of 4
interventions
Intervention
assignment was
not random

Diagnosis:
Autistic disorder or pervasive
developmental delay not otherwise
specified, made by specialist
paediatricians according to the
DSM-IV-TR criteria
Participants:
Age:
40.2 ±5.6 mo
Sex: 59 boys, 7 girls
Severity of ASD:
Average autistic severity
GARS: 94.0±16.1
IQ: Mean 53.2 ±16.1
Other characteristics: being
between two years six months and
four years old; being at the start of
their first intervention; receiving no
other teaching interventions
ABA n=14 (13m, 1f)
Age: Mean: 39.0 SD: 6.9
Baseline measures:
GARS Autism Quotient: Mean:
91.1 SD: 14.4
PEP-R Overall Score: Mean: 55.1
SD: 17.3
BAS Cognitive Ability: Mean: 56.1
SD: 18.6
Vineland Composite: Mean: 58.4
SD: 10.6
Special Nursery n=21 (18m, 3f)
Age:
41.5 SD: 4.0
Baseline measures:
GARS Autism Quotient: Mean:
97.1 SD: 9.7
PEP-R Overall Score: Mean: 52.2
SD: 17.7
BAS Cognitive Ability: Mean: 57.1
SD: 11.8
Vineland Composite: Mean: 53.3
SD: 4.2

ABA
Setting: All of the programmes were homebased, and consisted of mainly 1:1
intervention.
Intervention: followed well-recognised ABA
procedures of a discrete-trial type
Intensity:
Mean intensity of around 30 hours per week.

The Gilliam Autism Rating Scale severity of autism
(Stereotyped Behaviours ,
Communication, Social interaction
and Developmental Disturbances ),
which combine to give an Autism
Quotient

Treatment fidelity: All programmes were
overseen by appropriately trained supervisors
or master teacher level Complete Application
of Behaviour Analysis to Schools, and were
conducted by trained tutors in accordance with
the appropriate intervention manuals.

The Psycho-Educational Profile assesses the typical strengths and
weaknesses of children on the autism
spectrum (Imitation, Perception, Fine
and Gross Motor Skills, Eye-Hand
Coordination and
Nonverbal and Verbal Conceptual
Ability)

Special Nursery
Setting: seven schools in the south-east of
England

The British Abilities Scale - tests of
cognitive abilities

Intervention: Much of the class environment
and the tasks given to the children were
presented as outlined by the TEACCH
methodology. Thus, the focus was on learning
and motivation, developing shared attention,
and participation.
Intensity:
Mean of 12.7 hrs/week
Treatment fidelity: Children were taught in
classes of six to eight children who were under
the supervision of a teacher with postgraduate
qualifications and specialist training in special
educational needs. In addition, each class had
two or three learning support assistants
Portage
Setting: home-based programme in three
authorities in the south-east of England

The Vineland Adaptive Behaviour
Scale - adaptive behaviour
(Communication, Daily Living Skills,
Socialisation and Motor Skills), which
can be converted to standard scores,
and a Composite Overall score can be
derived

ABA group had the greatest improvement in their composite score, and
for the educational functioning measure (BAS).
Mean (standard deviation) change scores of the intellectual (PEP-R),
educational (BAS), and adaptive behavioural (VABS) functioning of
the children (post-intervention minus baseline), along with the
composite mean change for these measures for each intervention
group

Comp.

ABA
Special
nursery
Portage
Local
authority
approach

11.9
(7.7)
6.8
(15.7)
2.5
(6.1)
2.7
(8.7)

Intellectual
(PEP-R)
14.5
(16.0)
10.4
(28.5)
0.6
(11.1)
3.2
(16.4)

Educat.
(BAS)
18.8
(13.6)
6.6
(18.0)
7.3
(8.2)
4.2
(7.3)

Adaptive
(VABS)
2.1
(4.9)
3.8
(5.9)
0.2
(4.9)
0.8
(5.1)

Predictors
Autism severity:
Regression analysis showed that for three of the groups (special nursery,
portage and local authority approach), as the initial autistic severity
increased, the composite change score decreased. However, the reverse
relationship was true for the ABA group: composite change scores
increased as the initial autism severity increased.
Intervention time-input:
For three of the groups (special nursery, portage and local authority
approach) increases in the temporal input resulted in an increase in the
composite change score. However, this was not observed for the ABA
group, where increase in temporal input led to a decrease in composite
change score.

Intervention: The intervention was a
relatively low intensity programme, with the
majority of the work being conducted 1:1 with
the child.
Intensity:
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Mean of 8.5 hours a week
Portage n=18 (16m, 2f)
Age:
39.5 SD: 6.3
Baseline measures:
GARS Autism Quotient: Mean:
88.9 SD: 24.4
PEP-R Overall Score: Mean: 54.0
SD: 15.4
BAS Cognitive Ability: Mean: 52.7
SD: 10.4
Vineland Composite: Mean: 56.6
SD: 7.0
Local authority approach n=12
(12m, 1f)
Age:
40.2 SD: 6.3
Baseline measures:
GARS Autism Quotient: Mean:
99.0 SD: 9.7
PEP-R Overall Score: Mean: 51.7
SD: 14.5
BAS Cognitive Ability: Mean: 51.5
SD: 8.6
Vineland Composite: Mean: 54.0
SD: 4.5

Treatment fidelity: The portage programmes
were supervised by a trained portage
supervisor with graduate level qualifications,
and followed a manual written by the portage
service providing the programme
Local Authority Programme
Setting: home-based programme for preschool children
Intervention: intensive five-day introductory
training course for parents. There are home
based supervision and support sessions
delivered by an educational psychologist, and
up to four home-based sessions each week.
These comprise 1:1 teaching sessions for the
child, conducted by trained teaching assistants.
The child’s progress is also regularly
monitored using checklists, observations and
video recording. The sessions are typically
discrete-trial and reinforcement-based, and
focus on social cooperation, communication,
self-help, basic skills and play. The important
facet of this scheme is that it combines parental
training and home-based intervention.
Intensity:
Mean 12.6 hours a week
Treatment fidelity: N/A
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Smith IM, Koegel RL, Koegel LK, Openden DA, Fossum KL, Bryson SE. Effectiveness of a novel community-based early intervention model for children with autistic spectrum disorder. American
journal on intellectual and developmental disabilities. 115 (6) (pp 504-523), 2010. Date of Publication: Nov 2010.
Methods
Study & Population
Treatment Characteristics
Assessed Domains and/or Main results
Characteristics
Instruments
Study type:

12 month followup of the Nova
Scotia early
intensive behavior
intervention (NS
EIBI)
T1: BL
T2: 6 mos
T3: 12 mos

Sample size: 53 (45
completed 12-month
research assessments)

Type: EIBI

Diagnosis:
Diagnosis of autism based
on clinical judgment using
Autism Diagnostic
Observation Schedule,
Autism Diagnostic
Interview-Revised, and
Diagnostic and Statistical
Manual-IV-TR criteria.
Community clinical teams,
independent of the
researchers, conducted
diagnostic assessments.

Intervention: The goal of the program is to produce broadbased positive changes for children and their families. In this
program, key treatment techniques are drawn from Pivotal
Response Treatment—PRT and positive behavior support.
Highly motivating activities based on the child’s own interests
as well as natural reinforcers provide the child with learning
opportunities. PRT involves no set curriculum but has a
developmental orientation and manualized procedures The
associated service delivery model includes parent training and
a relatively short period of dedicated provider implemented,
one-to-one intervention
The NS EIBI model was explicitly designed to encourage
parents’ use of PRT. For all families, one-to-one treatment
was supplemented by parents’ use of the techniques in
everyday routines.

Participants
Age at intake: 50.1
months (SD: 10; Range:
2.08 to
6.0 years)
Sex: 47 males
Baseline measures:
MA at start (mo): 26.4
(10.1)
Ration IQ at start: 54
(20.3)
Other characteristics:
Age <6 years

Setting: community-based model

Intervention did not follow a curriculum. Instead, each child’s
intervention team, developed individual goals with an
emphasis on functional communication and developmentally
appropriate skills, accomplished in the context of play and
other functional daily routines.
Intensity:
Maximum of 15 hr per week
Length:
12 months for the first cohort; 6 months of one-to-one
intensive (15hrs/wk) intervention for second cohort followed
by tapered hours of therapy over the subsequent 6 months (up
to 10 hr per week for 3 months, then 5 to 6 hr)
Targeted domains:
PRT is an ABA-based intervention used in natural settings to
enhance children’s social interaction, communication, and
other adaptive abilities.
Treatment fidelity:
There were differences in the provision of intervention, and in
the mode of parent training differed for the initial and second
cohorts.
Fidelity of treatment implementation was monitored by staff
from the clinical program. Almost all of the interventionists
(86.6%) met the UCSB team’s criteria for fidelity of PRT
implementation
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Language/communication
Preschool Language Scale,
4th ed. - yields estimates of
both receptive and expressive
language
MacArthur Communicative
Development Inventory
Peabody Picture Vocabulary
Test, 3rd ed.—PPVT III
Receptive Language subscale
AE scores on the MerrillPalmer-Revised

Communication domain of the
VABS II
Cognitive ability MerrillPalmer-Revised Scales of
Development
 Developmental Index (DI)
Adaptive behavior
Survey Form of the VABS II
 overall Adaptive Behavior
Composite (ABC) score, for
children under 6 years of age, is
composed of Communication,
Socialization, Daily Living, and
Motor domains
Autism symptoms
Social Responsiveness Scale
Behavioral problems
The Child Behavior Checklist,
Ages 1½-5—CBCL
Parent measures
Parenting Stress Index–Short
Form

The effect of the covariate, start IQ, was significant, with values of ηp2
ranging from .35 to .60. All Time 3 Start IQ interactions were also
significant, although effects were more modest, ηp2 from .11 to .26.
Analyses by Time and IQ Category (i.e. lower (<50) and higher (>50)
start IQ groups)

Language
Expressive language AE scores: Both groups made significant gains
after both 6 and 12 months (lower: F(2, 17) 5 12.9, p=.001, ηp2=.45;
higher: F(2, 27) 5 84.6, p .0001, ηp2=.76)
Receptive language AE scores: Both the lower and higher IQ groups
showed language comprehension gains over time (main effects of time
for lower IQ: F(2, 32) 5 10.43, p= .002, ηp2 = .40; higher IQ: F(2, 54) 5
41.1, p < .0001, ηp2=.60)
Children with higher IQs when treatment began made greater gains in
both expressive and receptive language. These amounted to one-year
mean AE gains of 6.1 and 8.4 months for expressive and receptive
language for the lower IQ group and 14.9 and 19.5 months for the higher
IQ group
Adaptive behavior
Modest growth was seen in adaptive behavior for lower and higher IQ
groups.
Cognitive abilities
The main effects of both time and IQ Category were significant, as was
the Time 3 x IQ Category interaction, F(2, 86) 5 5.85, p= .008, ηp2 = .12
i.e. gains in cognitive AE scores over time, with greater gains in the first
6 months of intervention for the higher versus the lower IQ group.
Developmental rates
For the 45 children who completed 12 months of treatment, the mean
ratio for cognitive AE scores was 1.38 (SD 5 .95) (ratio of 1.00=typical
developmental rate).
The overall mean IQ gain was 16.4 points (SD 5 18.4); 18 of 45 children
achieved ratio IQs above 85 at 12 months (compared with 4 of 53 at T1)
Behavioral problems
Pair-wise contrasts indicated that CBCL Total Problems T scores at start
were significantly higher (p<.001) than those at 6 or 12 months, which
did not differ. The main effect of IQ category was not significant
Autism symptoms
No change in Social Responsiveness Scale Total scores over time for the
lower IQ group, whereas for the higher IQ group, autism symptoms
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declined significantly over time (mean SRS Total score declined from
76.2 to 65.9 over 12 months for higher IQ group)
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Stahmer AC, Akshoomoff N, Cunningham AB. Inclusion for toddlers with autism spectrum disorders: the first ten years of a community program. Autism. 2011 Sep;15(5):625-41.
Methods
Study type:
Quasiexperimental
Pre-/postintervention
analysis

Study & Population
Characteristics
Sample size: 102 children

Treatment Characteristics

Diagnosis: DSM-IV diagnosis

Setting: inclusive community-based
inclusion program

(American Psychiatric
Association, 2000) of autistic
disorder (55%) or pervasive
developmental disorder–not
otherwise specified (PDDNOS) (45%) by a communitybased clinician
Participants:
Age: Mean age at program

entry: 28 months (range 21–33);
mean age at program exit: 36
months (range 35–40)
Sex: 87 boys, 15 girls
Severity of ASD at intake:

Only six (6%) of the children
were in the typically developing
range (developmental level
between 85 and 115), 24 (24%)
of the children were in the
mildly delayed range
(developmental level between
70 and 84), and 70 (70%)
children were in the
significantly delayed range at
intake (developmental level
below 70)

Type: EIBI

Intervention: Children receive intensive
services in the inclusive classroom 3
hours a day for 5 days a week. The
classroom has a 1:3 teacher to child ratio,
is arranged like a typical toddler
classroom, and utilizes a systematic blend
of incidental teaching, Pivotal Response
Training, structured teaching and
interactive/ developmental techniques in
the context of the classroom. Two
augmentative communication systems,
the Picture Exchange Communication
System and modified sign language, are
also used with nonverbal children or
children who appear to need visual
support to use language appropriately.
Interaction with typically developing
toddlers is facilitated throughout the
school day. Each toddler with ASD
receives individualized instruction.
The family education component consists
of weekly two-hour home visits with a
teacher to help the parents learn
naturalistic behavioral techniques.
Intensity: 21 hours a week of direct
service (15 hours in the classroom, 4
hours of individual service outside the
classroom, and 2 hours of in-home parent
education). Parents also commit to using
the techniques learned in parent education
an additional 10 hours per week at home
Length:
Minimum of 5 months (M = 8.3)
Targeted domains:
Comprehensive
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Assessed Domains and/or
Instruments
Bayley Scales of Infant
Development 2nd Edition
 Mental development quotient
Mullen Scales of Early Learning
 Early learning composite (ELC)
Vineland Adaptive Behavior Scales
 Standard scores on each Vineland
subdomain
Gilliam Autism Rating Scale assessment of severity of autistic
symptoms
Preschool Language Scales, –3 or –
4 – communication skills
The MacArthur-Bates
Communicative Development
Inventories - a count of the number
of words produced, phrases
understood, and gestures used
Child Behavior Checklist for Ages
11/2-5 - estimate emotional and
behavioral problems
The Internalizing and Externalizing
Behavior Scales

Main results
Entry score
Mean (SD)
28mo(2.74)
63.9(13.3)

Chronological age
Developmental
quotient
(BSID/MSEL)
Adaptive functioning (Vineland)
Adaptive Behavior
68.6(8.5)
Composite
Communication
70.0(10.2)
Daily Living Skills
69.5(7.7)
Socialization
69.9(8.5)
Motor Skills
83.7(8.5)
Autism symptoms (GARS)
Communication
6.9(4.0)
Social Interaction
6.9(2.8)
Stereotyped Behavior
8.2(2.9)
Autism Quotient
83.8(15.8)
MacArthur CDI
Words Produced
67.5(80.1)
Words Understood
157.2(109.5)
Early Gestures
10.4(3.8)
Late Gestures
19.8(9.7)
Preschool Language Scales
Receptive Language
45.6(37.5)
Expressive Language
49.0(37.8)
Child Behavior Checklist
Externalizing Behavior
57.3(8.0)
Internalizing Behavior
59.7(8.8)

Exit score
Mean (SD)
36mo(.74)
75.7(18.3)

p
value
–
.000*

Effect
size
–
.416

72.2(10.9)

.000*

.163

77.2(14.0)
72.5(9.7)
74.6(10.9)
85.5(16.9)

.000*
.000*
.000*
.304

.410
.148
.243
.011

7.8(3.3)
6.4(3.0)
7.1(3.3)
80.8(19.5)

.035
.069
.001*
.174

.049
.025
.110
.009

197.3(141.7)
243.6(122.2)
12.8(4.2)
27.4(11.0)

.000*
.000*
.000*
.000*

.527
.358
.279
.483

64.8(37.5)
65.4(39.6)

.000*
.000*

.206
.159

58.3(8.8)
58.4(8.1)

.191
.093

.020
.032

Significant increase in developmental level at exit:
At intake, only six (6%) of the children were in the typically
developing range (developmental level between 85 and 115),
24 (24%) of the children were in the mildly delayed range
(developmental level between 70 and 84), and 70 (70%)
children were in the significantly delayed range at intake
(developmental level below 70). At exit, 31 (31%) of the
children were functioning in the typical range, another 35
(35%) of the children were functioning in the mildly delayed
range, and 34 (34%) of the children remained in the
significantly delayed range.
Children with ASD increased on average from a developmental
equivalent of 17.6 months at intake to 27.5 months at exit
testing (performed on average at 35 months of age). Children’s
rate of development was 63 percent of the typical children’s
rate of development at intake and 79 percent of typical
children’s rate of development at exit testing.
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Treatment fidelity:
Each teacher receives extensive training
in each intervention technique through
didactic instruction with the technique
training manuals & hands-on experience
in the appropriate program setting.
Fidelity of implementation of the
program is completed on a quarterly basis
through direct observation and checklists
completed by the program psychologist

Vineland Adaptive Behavior Scales
Statistically significant changes were seen in the overall
adaptive behavior composite. Significant increases in adaptive
behavior as determined by standard scores on the
Communication, Daily Living Skills and Socialization
Symptoms of ASD
Gilliam Autism Rating Scale:
There was not a significant decrease in severity of autism from
intake to exit as measured by the GARS.
A statistically significant decrease was seen in the stereotyped
behavior domain scaled scores.
Communication:
Parent report of vocabulary on the CDI increased significantly
overall in the areas of words produced and understood, as well
as the use of both early and late gestures.
Standardized scores on the PLS-3 or PLS-4 also showed a
statistically significant increase over time.
Behavior:
Scores on the CBCL did not change over time.
Predictors of outcome
Five entry variables produced the strongest predictor of the
Developmental Factor at exit with an adjusted R2 = .54 [F(90)
= 17.60, p < .001]:
1) number of months in the program (which was highly
correlated with age at program entry due to the program
restrictions); 2) CBCL Internalizing and 3) Externalizing
Behavior Scale scores; 4) the number of gestures and 5)
number of words produced as measured by the CDI.
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Stock R, Mirenda P, Smith IM. Comparison of community-based verbal behavior and pivotal response treatment programs for young children with autism spectrum disorder. Research in Autism
Spectrum Disorders. 7 (9) (pp 1168-1181), 2013. Date of Publication: 2013.
Methods
Study & Population
Treatment Characteristics
Assessed Domains and/or
Main results
Characteristics
Instruments
Study type:
Quasiexperimental pretest/post-test
design with
matched groups

Eligibility:
(a) an ASD diagnosis; (b) a
chronological age of less than 6
years; and (c) the absence of
serious problem behaviors that
required 1:1 dedicated support,
as reported by the child’s
parent and as determined by
program staff observations
during an initial meeting.
Group Applied Behavior
Analysis Group: n=14
Diagnosis:
They all had diagnoses of either
autistic disorder or PDD-NOS
from qualified diagnosticians,
using the Autism Diagnostic
Observation Schedule (ADOS)
and clinical assessments by a
multi-disciplinary team.
Age: Mean 46.0 months (range
= 37–59 months)
Sex: 12 boys and 2 girls
PRT Group: n=14
Diagnosis:
All participants were diagnosed
with ASD by a multidisciplinary team, using the
ADOS, the ADI-R, and criteria
from the Diagnostic and
Statistical Manual, 4th edition
Age: 46.7 months (range = 31–
62 months)
Sex: 12 boys and 2 girls

GABA Group:

Preschool Language Scale, 4th edition

Type: Verbal behavior (VB) approach

Merrill-Palmer-Revised Scales of
Development (M-P-R)
M-P-R Developmental Index (DI) is a
general index (comparable to an IQ
score) that is comprised of scales
measuring cognition, fine motor
skills, and receptive language

Setting: community based
Intervention:
Children received intervention based on the VB
method Instructional goals and individualized
intervention plans based on the results of the
ABLLS-R were developed in collaboration with
each child’s parents. Intervention occurred in both
Intensive Teaching (IT) and Natural Environment
Teaching (NET) contexts. During IT sessions,
children worked on individualized curriculum goals
in 1:1 discrete trial teaching sessions. During NET
sessions, two children worked together with one
therapist on goals related to play, language, social,
and other skills.
Intensity:
GABA participants were enrolled for 3–5 h/day, 5
days/week, for a total of 15–25 h of
intervention/week. During this time, participants
received 3–5 h/week of 1:1 discrete trial teaching;
the remainder of the intervention time (12–20 h per
week) occurred in 2:1 or small groups in a
preschool-like setting.
Length:
48 weeks/year
Targeted domains:
Typically, target skills were identified for each
child in domains that included visual performance
skills (e.g., object matching), receptive language,
imitation, manding (i.e., requesting), tacting (i.e.,
labeling), and intraverbals (i.e., conversation
skills).
Programming also included skills for independence
such as toilet training, self-dressing, and feeding
(as required), as well as group skills (e.g., sharing,
turn taking, etc.).
Treatment fidelity:
Treatment fidelity of therapists’ 1:1 teaching skills
was assessed by program supervisors at various
time points via in vivo observations with
immediate performance feedback, using skill

Autism Spectrum Disorder Clinical Expert Committee

M-P-R DI standard scores were used
as a measure of cognitive ability
unless a child’s standard score fell
below the lowest obtainable score, in
which case a cognitive ratio was
calculated as the age-equivalent score
divided by chronological age in
months, multiplied by 100
If M-P-R performance was such that
even an age-equivalent score could
not be derived, age equivalents for the
Vineland Adaptive Behavior Scales
(2nd edition) receptive language, fine
motor, and daily living skills
subdomains were averaged and then
divided by a child’s chronological age
to yield a cognitive ratio.
Stanford Binet Intelligence Scale –
5th Edition
Mullen Scales of Early Learning
Wechsler Preschool and Primary
Scale of Intelligence – 3rd Edition
Vineland Adaptive Behavior Scales
Communication, Socialization, Daily
Living Skills, and Motor domain
scales and yields an overall Adaptive
Behavior Composite (ABC) standard
score
Child Behavior Checklist, Ages
1(1/2)-5
Parenting Stress Index-Short Form

Cognitive scores
No Group x Time interaction and no significant difference for Group.
However, there was a significant difference for Time p = .008

There was wide variability within each group. The NS EIBI group gained
13.15 points (increased scores for 10 participants and decreased scores
for 4). The GABA group gained 8.42 points (increased scores for 11
participants and decreased scores for 3).
Receptive language
Controlling for baseline IQ, showed no Group x Time interaction and no
significant difference for Group a significant difference for Time p = .002
On average, the NS EIBI group gained 9.22 months, with increased
scores for 13 participants and a decreased score for one. The GABA
group gained 10.36 months, with increases for all 14 participants.
Expressive language
Controlling for baseline cognitive ability showed no Group x Time
interaction and no significant difference for Group. However, there was a
significant difference for Time, p = .0005
On average, the NS EIBI group gained 10.35 months, with increases for
all participants. The GABA group gained 7.07 months, with increases for
12 participants and no change for two.
Adaptive behavior
Results showed no Group x Time interaction, and no significant
difference for either Group, or Time
There was wide variability within each group; On average, the NS EIBI
group gained 5.5 points, with increasing scores for 10 participants and
decreasing scores for four. The GABA group gained an average of 2.72
points over the same time period, with increasing scores for eight
participants, no change for two, and decreasing scores for four.
Problem behavior
No Group x Time interaction and no significant difference for Group.
However, there was a significant difference for Time p = .002
On average, the mean NS EIBI problem behavior score decreased 2.62
points, with decreasing scores for 10 participants and increasing scores
for three. The mean GABA score decreased by 4.79 points, with
decreasing scores for 12 participants and increasing scores for two.
Parenting stress
No Group x Time interaction, p = .838 and no significant difference for
Group, p = .347 (two-tailed) or Time,
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checklists that were created by the psychologist
who directed the program. Therapists were
evaluated 1–4 times/year, depending on their
previous experience, skill set, and length of service
in the program. Skills evaluation focused on three
broad areas: instructors’ use of reinforcement and
strategies to enhance motivation, instructional
control and techniques, and organizational skills.
The average fidelity score for therapists who taught
children in this study was 81% across all
evaluations

Considerable variability within each group. On average, the NS EIBI
parent stress scores decreased 3.1 points, with decreasing scores for five
participants, increasing scores for five, and no change for one. GABA
scores decreased by a mean of 1.8 points, with decreasing scores for six
participants and increasing scores for four.

NS EIBI Group:
Type: EIBI
Intervention:
Children in the NS EIBI program received
intervention based on the PRT method, delivered
by a combination of therapists and parents
(primarily, the former) in both home and
daycare/preschool settings. Each child’s
intervention team (including the parents) developed
goals with an emphasis on functional
communication and developmentally appropriate
social and play skills; instruction on daily living
skills (e.g., toilet training, dressing, etc.) was
included as needed on an individual basis. All
intervention occurred within the context of play
and other functional daily routines at home or in
full- or part-time daycare or preschool.
NS EIBI staff supported children in these settings
on a 1:1 basis, with the goal of facilitating social
and communicative interactions with adults and
peers. Problem behavior was addressed using the
strategies of positive behavior support.
Intensity & Length:
Children who entered the NS EIBI program in Year
1 (n = 8 in the current subsample) received 15
h/week of 1:1 intervention over a 12-month period.
Children who entered in Year 2 (n = 6 in the
current subsample) received 15 h/week of 1:1
instruction for 6 months, 10 h/week for the next 3
months, and 5 h/week for a final 3-month period.
Treatment fidelity:
Treatment fidelity was monitored at the start of
intervention via videotaped probes of adult-child
interactions that were assessed for accuracy of PRT
implementation using continuous 2-min interval
sampling for a total of 10 min/session. The
majority of therapists (86.6%) met the fidelity
Autism Spectrum Disorder Clinical Expert Committee
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criteria (>80% accurate performance) within the
first 4 months of working with the first child to
whom they were assigned.
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Strain P, Bovey II EH. Randomized, Controlled Trial of the LEAP Model of Early Intervention for Young Children with Autism Spectrum Disorders. Topics in Early Childhood Special Education.
2011; 31(3):
Methods
Study & Population
Treatment Characteristics
Assessed Domains Main results
Characteristics
and/or
Instruments
Sample size: 27 intervention
Type: IBI
Childhood Autism
Child Outcomes After 2 Years of Study Participation
Study type:
classrooms and 23
Rating Scale
Full replication Manuals only
RCT
comparison classes
Setting: Classrooms
(CARS)
M
Chan M
Change ES
SD
ge
SD
Clustered
Across all sites and all years:
Mullen Scales of
Intervention:
CARS
32.9
−6
34.6
−2.8*
0.59
randomized
(a) 123 experimental teachers
Children with ASD are provided with the necessary
Early Learning
3.9
4.2
comparison
and 107 comparison teachers
level(s) of prompting, classroom and curricular
PLS51.3
18.5
43.8
9.4 *
0.9
design;
and (b) 177 experimental
adaptations and modifications, and general support to
Preschool Language
4 (total
8.1
7.7
preschool
children with ASD and 117
participate immediately in peer-mediated social skill
Scale (4th ed.; PLSlanguage
classrooms were comparison children with
intervention. Systematic intervention is embedded in
4)
score)
matched on
ASD.
typical preschool routines (e.g., circle time, free
Mullen
program
play/centers, snack, small groups, etc.) with the aim of
Social Skills Rating
ELCb
68.5
8.9
61.4
−1.8** 0.89
dimensions such LEAP Replication Group
offering hundreds of meaningful, socially relevant
System (SSRS)
7.5
9.0
as number of
Age at intake: 50.1 (SD: 4.6) learning opportunities every day.
Visual
52.7
20.4
46.3
11.7** 0.80
program days
Social validity
Severity of ASD:
receptiona
11.
11.6
per week (5)
measure
CARS: 39 (6.2)
Typically developing peers are taught to facilitate social
Fine motora 43.3
11.4
39.8
5.0*
0.81
and length of
PLS-4 (total language): 32.8
and communication behaviors of children with ASDs
5.2
4.9
program day
(7.5)
during daily preschool routines.
Recept ve
49.3
18.5
40.7
7.3*
.8
(2.75–3 hr), and Mullen
langu gea
7.9
7.7
9
were assigned to ELC: 59.6 (6.9)
Skill training for families focuses on providing adult
Expressive
38.7
9.8
35.9
5.6*
.6
family members with the behavioral teaching strategies
either full-scale
Visual reception: 32.3 (6.6)
langu gea
6.4
4.4
0
LEAP
Fine motor: 31.9 (6.4)
sufficient for them to experience less stress and more
SSRS
pleasure in daily routines, such as meals, bedtime,
replication
Receptive language: 30.8
Positivec
42.1
28.6
32.7
12**
1.22
(7.6)
dressing, and community outings.
training or to a
12.6
11.9
comparison
Expressive language: 28.9
Negativec
56.5
−7.0
49.1
−4.3*
0.62
(7.4)
LEAP utilizes a variety of science-based intervention
condition in
4.2
4.1
which preschool SSRS
approaches, including (a) peer-mediated interventions,
*p < .05. **p < .01
Positive: 13.5 (21.5)
(b) errorless learning, (c) time delay, (d) incidental
staff were
provided
intervention
manuals and
related written
materials only

Negative: 63.5 (15.2)
Manuals only
Age at intake: 50.7 (SD: 4.2)
Severity of ASD:
CARS: 37.4 (5.9)
PLS-4 (total language): 34.4
(7.2)
Mullen
ELC: 63.2 (6.6)
Visual reception: 34.6 (7.0)
Fine motor: 34.8 (6.2)
Receptive language: 33.4
(9.0)

teaching, (e) pivotal response training, (f) picture
exchange communication system and (g) positive
behavior support.
Intensity: N/A
Length:
2 years
Targeted domains:
Treatment fidelity:
Intervention classes reached a very high level (mean of
87%) of implementation on the QPI observational
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Cognitive development (Mullen) and language development
(PLS-4): children in intervention classes made ~twice the
developmental gain as compared with comparison class children
Autism symptom severity (CARS): children in the treatment
classes showed an average reduction in severity of 6.1 points as
vs a reduction of 2.8 points for comparison class children
Social behavior growth (SSRS): children in intervention classes
showed an positive percentile change of 28.6 points vs 11.9
points for comparison class; on the problem behavior scale of
(SSRS), children in treatment classes showed an average positive
percentile change of 7.0 versus 4.3 points for the comparison
cohort.
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Expressive language: 30.3
(8.2)
SSRS
Positive: 20.7 (20.2)
Negative: 53.4 (16.5)

protocol.
Comparison classes that received LEAP intervention
manuals also made progress over time, improving their
level of implementation to an average of 38% of program
components.

Autism Spectrum Disorder Clinical Expert Committee

Differential child outcomes were not correlated with initial
baseline performance, lead teachers’ level of experience or prior
training, or with family socioeconomic status
Teacher consumers had very favorable ratings of their experience
with the LEAP replication process
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Strauss K, Vicari S, Valeri G, D'Elia L, Arima S, Fava L. Parent inclusion in Early Intensive Behavioral Intervention: the influence of parental stress, parent treatment fidelity and parent-mediated generalization
of behavior targets on child outcomes. Research in Developmental Disabilities. 33(2):688-703, 2012 Mar-Apr.
Methods
Study & Population
Treatment Characteristics
Assessed Domains Main results
Characteristics
and/or
Instruments
Sample size: 44
Study type:
EIBI
Intervention group (n = 24)
Eclectic group (n = 20)
Severity of autism
(M, SD)
(M, SD)
Comparison
Setting: All children received a complementary
core symptoms was
Diagnosis:
T1
T2
p
T1
T2
p
study
staff- and parent-mediated EIBI treatment.
assessed with the
Diagnosed with autistic disorder
Autism severity
Autism Diagnostic
or pervasive developmental
Social
10.54
8.83
.001
9.63
9.00
.096
Treatment
Observation
disorder – not otherwise specified Intervention:
interacti (2.34)
(2.70)
(3.24) (2.97)
model was
Schedule (ADOS
(PDD-NOS) according to the
Cross-setting treatment took place in a one week
on
compared
DSM-IV-TR criteria
centre – three weeks home rhythm for 12 months.
Commu 6.04
4.38
.001
4.94
4.56
.319
with an
Differential settings in the centre were
The child’s mental
nication (1.88)
(1.34)
(2.23) (1.97)
eclectic
accomplished using two curriculums: (1) one-todevelopmental state
Exclusions:
ADOS
15.96
13.21
.005
14.56
13.56
.088
treatment
No major medical issues other
one sessions targeting individual skills and problem was ascertained at
total
(4.33)
(3.83)
(5.05) (4.72)
approach
than autism or mental retardation
behaviors and (2) small group sessions with 4–5
T1 and T2 with the
Mental developmental state standard score
across a sixchildren using play rooms and a play garden
Griffith Mental
GMDS- 55.65
68.75
<.0001 74.29
76.00
.751
month timetargeting the child’s individual skills favoring
Developmental
EIBI Group n=24
ERGQ
(20.06) (19.58)
(29.37 (26.08)
span
Age: Range 26–81 months
incidental teaching in order to promote inclusion in
Scales for ages 2 to
)
(mean age = 55.67 months, SD =
8 (GMDS-ER 2–8)
facilitated play and social interaction. Each child
Early language skills
17.63)
Reported standard
followed a daily rota of three learning
CDICo
53.83
70.33
<.0001 47.17
61.33
.012
scores on the
environments in the sequential order of facilitated
Sex: 22 male:2 female
mprehe
(28.81) (27.04)
(27.80 (32.37)
general
play, social interaction session, and intensive onension
)
to-one training three times a day (approximately 25 developmental
Baseline measures:
CDI
35.29
51.81
.003
19.17
33.17
.151
quotient (GQ)
ADOS: EIBI M = 15.96, SD =
h a week).
producti (35.97) (35.23)
(28.12 (42.47)
4.33
on
)
Mental developmental: M =
The Intervention was based on
Adaptive behavior
VABS
standard
scores
58.00, SD = 20.61
ABA-VB principles and comprises the systematic
functioning was
Commu 71.00
91.43
<.0001 60.78
83.56
.004
Language comprehension: M =
use of discrete trail teaching (DTT) and more
determined for T1
nication (39.24) (40.44)
(30.42 (41.32)
52.60, SD = 29.71
natural approaches such as incidental teaching (IT), and T2 using the
)
Production skills: M = 32.95, SD
and natural environment teaching (NET). Mastery
Vineland Adaptive
Daily
78.43
100.26 <.0001 56.44
88.33
.001
of skills was determined by the supervisors, based
Behavior Scales –
= 35.20
living
(33.39)
(35.60)
(23.81
(37.29)
Adaptive behavior functioning
on the achievement of 80% performance in at least
Interview Edition
)
three consecutive sessions. New behavior programs
composite score: M = 78.33, SD
Socializ 61.96
67.78
.209
56.88
70.50
.004
= 22.82
were introduced after mastery in expanded trials.
Child early
ation
(21.31)
(19.93)
(19.21
(24.04)
Parental stress: M = 89.21, SD =
language skills were
)
Three week parent training sessions: one week (15
assessed via the
26.03
Motor
105.78
112.87 .079
92.00
106.59
.001
Treatment duration at baseline: M h) of group-based work-shops which were held by
McArthur
(22.38) (13.30)
(19.97 (21.63)
the program director and comprised a wide range of Communication
= 6.38, SD = .71
)
general core topics. The parents’ individual
Developmental
ABC
79.29
93.09
<.0001
66.92
84.88
.001
priorities, perceptions and needs were identified
Inventories
Eclectic Group n=20
(22.84) (23.61)
(19.25 (29.03)
Age: range of 27–69 months
and recognized during a second week of direct
)
(mean age = 41.94 months, SD =
observation of staff-provided treatment sessions
Frequencies of
once a day (total 6 h) that were discussed and
13.07)
child’s challenging
After six months, there was an advantage for the intervention group
Sex: 19 males:1 female
reframed during an additional daily life video
behaviors
over the eclectic group in autism symptom severity, mental
observation with the program director (total 6 h).
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Baseline measures:
ADOS: M = 14.56, SD = 5.05
Mental developmental: M =
66.91, SD = 26.21
Language comprehension: M =
47.87, SD = 29.71
Production skills: M = 16.88, SD
= 24.72
Adaptive behavior functioning
composite score: M = 66.92, SD
= 19.25
Parental stress: M = 91.71, SD =
19.61
Treatment duration at baseline: M
= 6.87, SD = 1.08

The initial parent training concluded with a third
week of parent participation and assistance in staffprovided one-to-one sessions (5 h) together with
direct treatment application under supervision (10
h). During the alternating three-week home-based
phase, treatment was basically done by the parent
for approximately 19 h a week.
Intensity:
25 h/week in centre-based one-to-one and play
room setting and at least 10 h/week in home-based
setting
Treatment fidelity:
Weekly supervisions
Eclectic
Setting: in-home
Intervention: Participants in the eclectic group
received developmental intervention and cognitive
behavioral treatment for approximately 12 h a week
Eclectic programs were different in several aspects:
the teaching principles and procedures used,
treatment intensity, the type of professional
involved and their responsibilities, data recording,
and extent of parent involvement. Related services
for these children varied from psychomotricity,
speech therapy and music therapy. Each child’s
program comprised individual goals and treatment
objectives but was mainly based on staff expertise
and preferences rather than on treatment protocols
and continuous measures of progress. Treatment
procedures used in the eclectic group included:
behavioral procedures that used selected programs
from treatment manuals but implementation would
be restricted solely to DTT (discrete trail teaching)
and a more stringent use of continuous
reinforcement procedures rather than differential
reinforcement and pivotal response procedures.
Alternative communication included working on
picture exchange communication (PECS) or sign
based systems.

Parental Stress
Index – Short Form

developmental state, and early language abilities.
Parenting stress influencing child outcome
Parents that follow Eclectic intervention benefit in decrease of
parental stress that, in contrast, remained relative stable in the
intervention group.
Less parent inclusion in treatment provision, as in the Eclectic
intervention, resulted in decreased perception of a difficult child and
consequently in less parental stress.
Child characteristics at intake do predict child outcome after six
months
Regression analysis revealed particularly that child outcomes that
imply a reciprocal interaction between parent and child, such as
expressive language, adaptive behaviors and autism core symptoms
are influenced by pre-treatment parental stress, whereas more
cognitive abilities as mental developmental state and language
comprehension outcome measures are likely to be unaffected by
parental stress.
Age at intake was a predictor
Within the EIBI treatment group, older children achieved better
adaptive behaviors outcome VABS ABC (b = .624), and younger
children made more gains in CDI early language comprehension (b
= .118) as well as production (b = .257).

Treatment fidelity: monthly supervision or had no
access to a qualified supervisor at all
Autism Spectrum Disorder Clinical Expert Committee
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Valenti M, Cerbo R, Masedu F, De Caris M, Sorge G. Intensive intervention for children and adolescents with autism in a community setting in Italy: A single-group longitudinal study. Child and
Adolescent Psychiatry and Mental Health. 2010 Sep 1;4:23.
Methods
Study & Population
Treatment Characteristics
Assessed Domains and/or Main results
Characteristics
Instruments
Sample size: 60
Type: ABA
ADOS - Autism Diagnostic
Study type:
Observation Schedule
Effect-size values for VABS score change over 2 years of
Italian version
Longitudinal
Setting: attending the semi-residential
treatment
Diagnosis:
Diagnoses of ASD were
rehabilitation centres for autism
2 year follow-up assigned according to ADI-R
Verbal and non verbal IQ
FEMALES
MALES
study: followed
and ADOS scores and to the
were assessed using the
Intervention:
up from April
ICD-10 criteria: diagnosis of
Wechsler Intelligence Scale
For each participant, skills to be increased and
All
Childr Adolescen Childre Adolescent
2007 (beginning autism included Pervasive
for Children - III
problem behaviours to be decreased are clearly
N=
en
ts
n
s
of the program)
Developmental Disorder
(WISC-III) Italian version
defined in observable terms and measured
60
N=9
N = 11
N = 17
N = 23
to March 2009
N.O.S., but excluded
carefully by direct observation. The selection
Asperger’s disorder
Vineland Adaptive
of treatment goals for each individual is guided
Comm 0.07 0.06
0.02
0.35
0.11
Behaviour Scales (VABS)
by data from an initial assessment. The overall
unicati
for the assessment of
goal is to help each learner develop skills that
on
adaptive functioning.
will enable him or her to be as independent and
Participants:
Daily
0.13 -0.04
0.22
0.45
0.19
Age: Between 4 and 18 years of successful as possible in the long run.
4 Domains: Communication
living
age
Behaviour change procedures are specified
Daily Living
Sociali 0.09 0.27
0.26
0.13
0.23
Sex: 20 females and 40 males
clearly. The instructions and prompts,
Socialization
zation
(Children: n = 26, 9 females
reinforcers ("rewards”) and materials used to
Motor Skills
Motor
0.09 0.42
0.20
0.27
0.16
and 17 males; Adolescents: n =
develop each skill are tailored to the individual
skills
34, 11 females and 23 males)
learner. Work at home follows in sequence the
centre’s activities.
Parents’ satisfaction
The increase of VABS scores is statistically significant on most
Orbetello
Inclusion criteria:
domains in the different gender and age categories.
Diagnosis of ASD and regular
All participants regularly attend public school
Satisfaction Scale for child
attendance at public school
classes in the morning during the school-year,
and adolescent mental
Male children improved a great deal (roughly, an effect size
aged, <18 years treated
or alternative daily educational opportunities
health services (OSS-cam)
>0.20) in the domains of communication, daily living and motor
intensively within the context of during the vacation months. School curricula
skills (effect size 0.34, 0.45 and 0.27 respectively) whereas in
the Abruzzo Region (Italy)
are widely adapted to the specific
male adolescents, a notable increase in VABS scores was
special autism centres
characteristics of participants and the student’ s
recorded in the domain of socialization only (effect size 0.23).
success is based on the fulfilment of objectives
rather than grades.
Exclusions:
Adaptive behaviour in female children increased in the domains
none
of socialization and motor skills (effect size 0.27 and 0.42
Intensity: The centre intervention includes 3
respectively) whereas in female adolescents good results were
hours of treatment daily (from 3 pm to 6 pm) 5
Other characteristics:
achieved in the domains of daily living, socialization and motor
days a week, with groups of up to 20
skills (effect size 0.22, 0.26 and 0.20 respectively).
participants separated according to age
(children, teens). Two days per week include
Parent satisfaction remained quite constant over time with regard
physical activity/sports programs.
to all domains and items covered by the questionnaire.
Length:
2 year follow-up
Treatment fidelity:
There is a written program or set of instructions
Autism Spectrum Disorder Clinical Expert Committee
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for teaching each skill; the
behaviour analyst in charge of the programming
trains everyone who works with the learner to
implement those programs consistently.
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Virues-Ortega J, Rodríguez V, Yu CT. Prediction of treatment outcomes and longitudinal analysis in children with autism undergoing intensive behavioral intervention. International Journal of
Clinical and Health Psychology, 13(2), 91-100, 2013.
Methods
Study & Population
Treatment Characteristics
Assessed Domains and/or
Main results
Characteristics
Instruments
Sample size: 24
Type: IBI
Fine and gross motor,
Visual inspection of the data plots over time suggests that
Study type:
cognitive, language, self-care
trajectories accelerated away from the start point shortly after the
and social skills were
intervention commenced while progression decelerated as the
Longitudinal
Setting: home-based systematic teaching
Diagnosis:
assessed by means of the
individual approached a personal or scale ceiling (an exponential
Diagnosis of ASD from an
following the UCLA young autism model of
Early Learning
negative growth).
external medical consultant
service delivery and curriculum
Accomplishment Profile (Ebased on the diagnostic criteria
LAP) and the Learning
of the Diagnostic and Statistical Intervention:
Total intervention time (hours per week multiplied by weeks of
Accomplishment ProfileManual of Mental Disorders,
In keeping with all IBI bonafide programs, in
intervention) was the single predictor with the highest favorable
Diagnostic, 3rd edition,
4th edition text revised.
addition to the hours of formal intervention,
impact on goodness-of-fit for all E-LAP and LAP-D outcomes.
(LAP-D)
Diagnosis was supported by
incidental teaching and practice goals were
standardized assessments of
Individuals’ age and intervention duration in months had a
operating during most waking hours (parents
autism including either the
positive impact in the model’s fit, but did so to a lesser extent.
and caregivers acted as active co-therapists).
Models:
Autism Diagnostic InterviewThe impact of time-based
Revised (ADI-R) or the Autism One-to-one teaching was delivered by trained predictors (intervention
Further improvements in goodness-of-fit were achieved in twoDiagnostic Observation
tutors that were supervised on a weekly basis
duration in weeks, total hours predictor models. Keeping total intervention time as the first
Schedule-Generic (ADOS-G)
by licensed psychologists with a background
of intervention - weekly hours factor, we examined the fit of regression models incorporating
in behavior analysis.
of interventions multiplied by age, gender, or pre-intervention level as a second predictor. Age
weeks of intervention - and
was the second most efficient predictor in terms of improving fit
Participants:
Age: 50.05 months
Teaching sessions were delivered via one-toage in months)
of the regression models for gross motor function, receptive
one teaching with gradual transition to group
language, self-care, and social behavior; while pre-intervention
Sex: 21M, 3F
activities and natural contexts. Transition to
level was the second most efficient predictor for regression
The personal factors
Baseline measures: natural social contexts was emphasized after
models using fine motor function, prewriting, cognitive, and
examined for each of the
mastery in one-to-one teaching format.
eight outcomes were age (if
expressive language (Table 3). The regression models of domains
assessing motor, daily living, and social skills (gross motor
not selected in the preceding
step), gender, and prefunction, fine motor function, self-care and social behavior)
Intensity:
achieved better fitting than regression models of language related
31.87 weekly hours (SD=10.11, Range 15intervention functioning.
47.3)
domains (prewriting, receptive language, expressive language,
cognitive).
Length:
Mean duration was 21.87 months (SD=14.38,
Range 5.33-58.57)
Targeted domains:
Intervention was individualized and
comprehensive; and targeted motor,
behavioral, daily living, verbal, cognitive, and
social skills. Goals were informed by a
standardized curriculum composed of over
850 skills organized in 45 broad clinical areas
(e.g., reading, self-control skills).
Treatment fidelity:
Parents received weekly or bi-weekly
Autism Spectrum Disorder Clinical Expert Committee
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progress updates, and supervision and
specific routines that required their
involvement
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Zachor DA, Ben Itzchak E. Treatment approach, autism severity and intervention outcomes in young children. Research in Autism Spectrum Disorders, Volume 4, Issue 3, July–September 2010, Pages
425-432.
Methods
Study & Population
Treatment Characteristics
Assessed Domains and/or
Main results
Characteristics
Instruments
Sample size: 78 (ABA and
Autism Diagnostic InterviewStudy type:
ABA Group:
Effects of intervention approach on outcome
Eclectic groups together)
Revised (ADI-R)
Pre-/post- study
Setting: autism-specific preschools
Autism diagnostic categories
following ABA
Diagnosis: The diagnostic
Autism Diagnosis Observation
Diagnosis stability was very high at T2, as 71 children (91%)
or eclectic
process included a clinical
Schedule (ADOS)
remained with a classification of autism. Both intervention
Intervention:
intervention
evaluation by a
groups showed similar stability and change of autism symptoms.
Various behavior analytic techniques
after 1 year
neurodevelopmental
were used including discrete trial,
Vineland Adaptive Behavior
pediatrician, and the use of two
incidental teaching, shaping for positive
Scales
Cognitive abilities
standardized autism diagnostic
Evaluation of progress in cognitive abilities yielded significant
reinforcement, successive approximation,  Communication
tools, the Autism Diagnosis
time-effect, however no interaction of intervention groups and
systematic prompting and fading
 Daily Living skills
Interview-Revised (ADI-R) and procedures, discrimination learning, task
time was found.
 Socialization
the Autism Diagnostic
analysis and functional assessment and
 Motor skills
Observation Schedule (ADOS)
reinforcement procedures according to
Adaptive behavior skills
 Vineland composite standard
several treatment manuals.
Vineland raw scores before and after 1 year of intervention
scores
All the participants met criteria
yielded a significant time-effect. Analyses of each domain
for autism based on DSM-IV
Intensity:
Mullen Scales of Early Learning - revealed significant time-effect in all the examined domains. No
and the cut-off points on the
interaction of intervention groups and time was found.
Children received 20 h/week of 1:1
evaluates cognitive abilities in
ADI-R and the ADOS.
intervention
visual reception, fine motor,
expressive language and language
Eclectic Group
Length:
The relation between autism severity at baseline, type of
comprehension domains.
Sample size: 33
1 year
intervention employed and outcome
 non-verbal cognitive measure
composed of visual reception
Age at intake: Mean 26.0 mos. Targeted domains:
plus fine motor standard scores Outcome in cognitive abilities
Each child’s program comprised
(SD: 4.6)
The low ADOS group improved significantly more than the high
 verbal measure composed of
Sex: N/A
individualized goals and objectives to
ADOS group in the MSEL visual, receptive language, and
expressive plus receptive
increase language, play, social,
expressive language domains. No autism severity and
Baseline measures:
language standard scores
MSEL cognitive composite:
emotional, academic and daily living
intervention interaction effect was found
skills and to reduce inappropriate
73.3 (22.2)
Autism severity: ADOS new
behaviors.
Outcome in adaptive skills
algorithm: 20.1 (4.6)
The low ADOS group improved significantly more than the high
ADOS group in the Vineland communication, daily living, and
Vineland adaptive behavior
Treatment fidelity:
composite score: 68.6 (6.3)
The program was delivered by therapists
socialization domains.
who had graduated from a course in
behavior analysis principles and were
In the low ADOS group those who received Eclectic intervention
Other Characteristics:
Maternal years of education: 15 trained and supervised by the program
gained significantly more than those who received ABA in the
(2.7)
supervisors.
Vineland communication and socialization domains.
Paternal years of education:
14.9 (3.1)
Parents received weekly instructions for
In the high ADOS group there was no significant difference
Maternal age (years): 34.2 (7.0) home treatment from the behavior analyst
between the two intervention groups in the Vineland gains.
Paternal age (years): 36.9 (5.6)
who supervised the child’s program.
ABA Group
Sample size: 45

Eclectic Group:
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Setting: autism-specific preschools
Age: Mean 25.1 (SD: 3.9)
Sex: N/A
Baseline measures:
MSEL cognitive composite:
72.2 (19.2)
Autism severity: ADOS new
algorithm: 20.9 (4.3)
Vineland adaptive behavior
composite score: 66.2 (9.6)
Other Characteristics:
Maternal years of education:
14.3 (2.2)
Paternal years of education:
14.4 (2.8)
Maternal age (years): 32.4 (4.6)
Paternal age (years): 36.3 (5.5)

Intervention:
This intervention integrated principles of
different philosophies including
Developmental, Developmental
Individual Difference Relationship (DIR)
and The Treatment and Education of
Autistic and Related Communication
Handicapped Children (TEACCH). Each
professional designed the intervention
program of his/her own domain (e.g.,
SLP designed the language and play
goals, OT the sensory-motor and daily
living goals). The type of intervention
philosophy employed in each individual
program was planned based on the child’s
characteristics and the staff’s decision and
preferences.
Intensity:
SLP, OT, cognitive trainer and music
therapist provided individual treatment
for 2 h/week (overall 8 h/week) and
instructed the teachers’ aids, each in their
own area of expertise. Treatment goals
were practiced in 1:1 sessions by the
preschool team for an additional 10 h a
week (total of 19 h/week of individual
encounters with the child) and during
group activities.
Length:
1 year
Targeted domains:
Each child’s program comprised
individualized goals and objectives in
language, play, social, emotional,
sensory-motor, academic and daily living
domains.
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