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Abstract The complex and extensive deficits associated
with Autism Spectrum Disorders, in concert with the
substantial increase in prevalence over the last three
decades, combine to present a challenge to individuals,
families, communities, and government that has few
parallels. This challenge is complicated by debate
among service providers concerning appropriate treat-
ment approaches and the evidence for efficacy. Within
this backdrop, numerous healthcare reform initiatives
have included coverage for Autism Spectrum
Disorders, both enhancing and complicating the role of
public education in the mix of provision of appropriate
services. Basic principles of limited resources and ex-
penditure accountability require that standards of care
and evidence-based procedures be established and
agreed upon. While this approach is common in health
insurance policies and procedures, it is less so in public
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education. The purpose of this review is to provide
impetus toward guidelines for comprehensive treatment
services, as well as individual skill/behavior interven-
tions, with respect to required service provider charac-
teristics, setting, and “dosage” (number of hours per
week for a designated time period). Quantitative analy-
sis will permit progress in review panel deliberation for
both insurance reimbursement and public services allo-
cation by having appropriate comparisons with which to
evaluate progress reported versus progress expected giv-
en the specific intervention program being provided.

Keywords Autism spectrum disorder - ASD - Intervention -
Evidence based - Efficacy - Dosage - Public policy - School -
Insurance

The increasing prevalence of Autism Spectrum Disorders
(ASD) over the last few decades has presented both a complex
problem with respect to the contributing factors for this increase
and a significant and growing challenge for currently inadequate
service delivery systems. Beginning in 1980 with the adoption
of DSM-III (Diagnostic and Statistical Manual of the American
Psychiatric Association) criteria for autism, with an estimated
prevalence 4.5 per 10,000, to the present with estimates of 1 in
68 for children (Centers for Disease Control and Prevention
[CDC] 2014), the magnitude of the increase has eluded defin-
itive explanation. Public awareness and demand for information
and services has also increased. As one index, the coverage of
ASD in the popular press, in this example Time Magazine, has
increased from three articles in the 1980s, to 11 in the 1990s, to
73 in the 2000s up to 2008. Such increased awareness has been
paralleled by attention from professional groups to detect and
treat ASD as early as possible. For example, the American
Academy of Pediatrics recommends that children be screened
for ASD twice by age three (Myers and Johnson 2007).
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The goal of diagnosis and early identification, aside from
needed basic research, is to permit the delivery of effective
treatment and services. The timing of treatment and services
can be a significant variable, but the most important variable is
delivering intervention that has been established as effective
through well-conducted, replicated outcome research. It is the
evidence base that permits decision-making that reflects the
needs of individuals and families, as well as broader society,
while balancing the harsh reality of fiscal constraints and
service accessibility restrictions.

Establishing the Evidence Base

The need for a systematized and objective process for estab-
lishing treatment effectiveness has a long history (Romanczyk
and Gillis 2004; 2008) and only comparatively recently has a
tenuous consensus emerged as to the specific process. Noyes-
Grosser et al. 2005 have outlined the specific methodology
appropriate to conducting reviews of the literature in order to
establish guidelines for clinical practice. This methodology
derives from the Agency for Health Care Policy and Research
(AHCPR), established in 1997, and currently designated as
the Agency for Healthcare Research and Quality (AHRQ).
The AHRQ is part of the US Department of Health and
Human Services. In turn, Evidence-based Practice Centers
(EPCs) were established. These Centers “... develop evidence
reports and technology assessments on topics relevant to
clinical, social science/behavioral, economic, and other health
care organization and delivery issues—specifically those that
are common, expensive, and/or significant.” (http://www.
ahrq.gov/clinic/epc/)

The AHRQ clinical practice guideline methodology uses
principles for developing practice guidelines recommended by
the US Institute of Medicine (Field and Lohr 1992) and is
considered to be the standard for developing evidence-based
clinical practice guidelines (Eddy and Hasselblad 1994; Holland
1995; Schriger 1995; Woolf 1991; 1994). This methodology has
only comparatively recently been applied to ASD, with the New
York State Department of Health (NYSDOH) Early
Intervention Program (EIP) the first to use this methodology to
develop a series of evidence-based clinical practice guidelines.

When examining review projects that use this type of
methodology and are inclusive of the full range of published
research using established research methodologies, the out-
comes have been remarkably consistent: approaches within
the broad family of behaviorally oriented interventions yield
significant and consistent results. Examples of such large-
scale reviews include:

* New York State Department of Health, Early Intervention
Program (1999a, b). Clinical Practice Guideline:
Guideline Technical Report. Autism/Pervasive

Developmental Disorders, Assessment and Intervention
for Young Children (Ages 0-3 Years), no. 4217, NYS
Department of Health, Albany, NY.

» National Research Council (2001a, b). Educating Children
with Autism. Washington DC: National Academy Press.

* National Autism Center. (2009). National Standards
Report: National Standards Project—Addressing the need
for evidence-based practice guidelines for autism spectrum
disorders. Randolph, MA: National Autism Center, Inc.

*  Missouri Department of Mental Health (2012). Autism
Spectrum Disorders: Guide to Evidence-based
Interventions. http://www.autismguidelines.dmh.mo.gov/

Despite the extensive literature base and available guide-
lines, there remains general disarray concerning intervention
recommendations and preferences in the broad field of ASD.
Some of this disarray is attributable to changing diagnostic
criteria, poor diagnostic reliability, and the range of expression
of autism spectrum disorders, (Lord et al. 2011; Lord and Jones
2012; Romanczyk and Callahan 2012), but is secondary to the
treatment literature base. Clearly, the presence of well-
conducted research studies, academic literature reviews, and
practice guidelines has been insufficient to promote adoption,
as hundreds of non-empirically based treatments continue to be
popular and widely used (Romanczyk et al. 2014). Romanczyk
and Gillis (2008) present an analysis of over 400 purported
treatments culled from a sample of web sites, and indicate that
less than 2 % have strong outcome research evidence.

The first practice guidelines specific to behavioral interven-
tion for ASD in the context of health insurance coverage were
recently published (Behavior Analyst Certification Board
[BACB] 2012). These guidelines provide an unprecedented
level of specificity regarding treatment program characteristics
and clinical service delivery, but primarily constitute a consen-
sus document that makes reference to a selected bibliography
and does not address specific issues of procedure and “dosage”
(number of hours per week for a designated time period).

The purpose of our review is to tie the published research
literature to functional practice guidelines that address the
relationship of specific clinical problems in individuals with
ASD to procedure, dosage, and outcome probabilities, all
within the context of existing service delivery systems that
engage in resource allocation. This is done in two parts. The
first addresses service delivery system issues and the second
the evidence base and analysis of cost-benefit.

Part 1—The Service Delivery System
Educational Requirement vs. Medically Necessary Treatment

In the context of providing federally mandated education
services (FAPE—Free appropriate education) for all children,
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and needed intervention for ASD as a specific disorder in the
perspective of an evolving set of diagnostic criteria [DSM 5]
(2013, Diagnostic and Statistical Manual of the American
Psychiatric Association, Fifth Edition), confusion can result
with respect to separating broad child education needs from
the characteristics of this heterogeneous disorder. The current
diverse process by which educational and medical services are
“divided” among parties, such as caregivers, school district,
and an insurance carrier, adds inconsistency to the provision
of services.

From the educational perspective, federal mandate for
FAPE is of course within an education rather than clinical
context. Statements such as: “The Section 504 regulation
requires a school district to provide a “free appropriate public
education” (FAPE) to each qualified person with a disability
who is in the school district’s jurisdiction, regardless of the
nature or severity of the person’s disability.” makes it clear that
severity is not a delimiting characteristic. However, statements
such as: “An appropriate education may comprise education
in regular classes, education in regular classes with the use of
related aids and services, or special education and related
services in separate classrooms for all or portions of the school
day. Special education may include specially designed instruc-
tion in classrooms, at home, or in private or public institutions,
and may be accompanied by related services such as speech
therapy, occupational and physical therapy, psychological
counseling, and medical diagnostic services necessary to the
child’s education...” are complex and less clear (http://www2.
ed.gov/about/offices/list/ocr/docs/edlite-FAPES04.html).
While implying the role of medical services and specifying
service providers who often fall under the umbrella term of
medical provider with respect to insurance coverage, by not
explicitly including the generally accepted term “medically
necessary” services, room for substantial interpretation exists.

It is important to note that in this context, “medically
necessary” does not necessarily imply services delivered sole-
ly by a physician, but rather may include services from a range
of professionals, including behavior analysts, psychologists,
speech-language pathologists, etc. The complexity increases
when discussing the needs of an individual with a pervasive
developmental disorder that affects many areas of functioning.
Some of the arguably needed services, such as intervention for
debilitating stereotyped behavior, or learning play skills with a
sibling, or reducing excessive fear responses to environmental
stimuli, do not fall cleanly in some definitions of educational
necessity vs. medical necessity. In some ways, what is con-
sidered appropriate educational services and appropriate med-
ical services has expanded, but gaps nevertheless remain. It is
also important to note that these distinctions are independent
of the particular type of service provider. As an example, a
clinical psychologist may provide services under the auspices
of a particular school district for a child’s “educational pro-
gram” as defined in the Individualized Education Plan, but as
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likely could provide the same services in a private practice
setting under the child’s health insurance coverage, depending
on the specific policies of the insurance carrier.

Thus, the distinction between educational needs and med-
ical needs can blur in the case of ASD. Some examples are
clear, such as a child with adequate eyesight who needs to be
taught to read compared to a child with a severe vision
problem that requires medical intervention. One perspective
that also can cause confusion is the philosophical position that
education is provided to all children independent of whatever
disorder they may experience and the position that given the
presence of a medical disorder (as defined as being a recog-
nized DSM disorder), all services needed to address the dis-
order’s impact are medically necessary. Such “absolute” po-
sitions do little to advance solutions to the complex problem
of resource allocation and coordination of services.

We would argue that disorders do not define people and
also that choosing not to acknowledge the influence of a
disorder does not diminish its impact on the individual. The
allocation of resources to address a need should be based on
objective criteria rather than fluctuating positions grounded in
changing philosophy or rigid, arbitrary definitions. However,
a central problem is that resource allocation is often tied to
specific bureaucratic structures that have at times arbitrary
and/or poorly defined distinctions imposed such as “medical”
versus “educational”. Ideally, the focus should be on what is
therapeutic and skill’knowledge enhancing for the individual.
But given the entrenched structures that provide services, the
requirement for such distinction between what are educational
services and medical services will persist.

Within this context of existing structures and existing fed-
eral law concerning the right to FAPE for all children, a
broadly accepted definition of what are “educational services”
and what are “medical services” for individuals with ASD is
needed. Adding to the complexity, individual state education
departments adopt regulatory definitions of educational clas-
sifications, while the diagnostic process currently predomi-
nantly uses the criteria in the DSM. Thus, a given state
education department may have a definition of autism as an
educational classification which differs from the current DSM,
and may or may not require a formal DSM diagnosis. These
state definitions are not consistent across states and states also
vary as to what classifications they utilize (http://ectacenter.
org/partc/statepolicies.asp). For instance, New York utilizes
13 educational classifications, Massachusetts 10, and
Colorado 14.

As examples, in New York the educational classification of
autism is defined as:

(1) Autism means a developmental disability signifi-
cantly affecting verbal and nonverbal communication
and social interaction, generally evident before age 3,
that adversely affects a student’s educational
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performance. Other characteristics often associated with
autism are engagement in repetitive activities and ste-
reotyped movements, resistance to environmental
change or change in daily routines, and unusual re-
sponses to sensory experiences. The term does not apply
if a student's educational performance is adversely
affected primarily because the student has an emo-
tional disturbance as defined in paragraph (4) of
this subdivision. A student who manifests the
characteristics of autism after age 3 could be di-
agnosed as having autism if the criteria in this
paragraph are otherwise satisfied. (REGULA-
TIONS OF THE COMMISSIONER OF EDUCA-
TION, Pursuant to Sections 207, 3214, 4403, 4404 and
4410 of the Education Law, PART 200 Students with
Disabilities).

Whereas in California, the educational classification for
autism is defined as:

56846.2 (a) For purposes of this chapter, a “pupil with
autism” is a pupil who exhibits autistic-like behaviors,
including, but not limited to, any of the following be-
haviors, or any combination thereof:

(1) An inability to use oral language for appropriate
communication.

(2) A history of extreme withdrawal or of relating to people
inappropriately, and continued impairment in social in-
teraction from infancy through early childhood.

(3) An obsession to maintain sameness.

(4) Extreme preoccupation with objects, inappropriate use of
objects, or both.

(5) Extreme resistance to controls.

(6) A display of peculiar motoric mannerisms and motility
patterns.

(7) Self-stimulating, ritualistic behavior.

California Education Code, TITLE 2. ELEMENTARY
AND SECONDARY EDUCATION [33000-64100],
DIVISION 4. INSTRUCTION AND SERVICES [46000—
64100], PART 30. SPECIAL EDUCATION PROGRAMS
[56000-56865], CHAPTER 7.5. Autism Training and
Information [56846-56847] (Chapter 7.5 added by Stats.
2006, Ch. 783, Sec. 1.)

‘We then add to this mix the definition of special education,
as that is the system through which many children with ASD
receive services. The federal government defines special edu-
cation as:

TITLE 1 — AMENDMENTS TO THE INDIVID-
UALS WITH DISABILITIES EDUCATION ACT.
Regulations: Part 300/A/300.39

Special education.

(a) General.

(1) Special education means specially designed instruc-
tion, at no cost to the parents, to meet the unique
needs of a child with a disability, including:

(1) Instruction conducted in the classroom, in the
home, in hospitals and institutions, and in other
settings; and

(ii) Instruction in physical education.

(2) Special education includes each of the following, if
the services otherwise meet the requirements of par-
agraph (a) (1) of this section:

(i) Speech-language pathology services, or any
other related service, if the service is considered
special education rather than a related service
under State standards;

(ii) Travel training; and

(ii1) Vocational education.

Such a broad definition offers little by way of specifics and
mixes the terms “instruction”, “services”, “training”, and “ed-
ucation”. Since states are obligated to follow federal education
regulations, the operational definition of special education is
contained in the Individualized Education Plan (IEP), as is
also required by federal regulation. However, since the spe-
cific content and breadth of the IEP is not well defined by the
federal government, great variation exists from school district
to school district and also state-to-state. Not surprisingly, the
IEP can become a focal point for disagreement between parent
and school district. While precise estimates at a national level
are not available, an attempt to analyze impartial hearings (the
primary method of resolution in New York) is illustrative.
McMahon (2011), through a Freedom of Information Law
request to the New York Impartial Hearing Reporting System
(IHRS) for the period 2002-2003 to 2009—-2010 school years,
found that the top three reasons for requesting an impartial
hearing was tuition reimbursement to parents for alternate
placement/services to public school, determination of appro-
priate educational program (placement), and the specifics of
the IEP/program.

The situation is similar for the term “medical necessity”. As
stated by the American Academy of Pediatrics “In particular, a
much used term—“‘medical necessity”— is, in fact, generally
ill defined.” (Long 2013, p 398). Further, in the 906 pages of
the 2010 Patient Protection and Affordable Care Act, Public
Law 111-148 of the 111th Congress, the term “medically
necessary” is not defined. The American Medical Association
defines medical necessity as “Health care services or products
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that a prudent physician would provide to a patient for the
purpose of preventing, diagnosing or treating an illness, injury,
disease or its symptoms in a manner that is: (a) in accordance
with generally accepted standards of medical practice; (b)
clinically appropriate in terms of type, frequency, extent, site,
and duration; and (c) not primarily for the economic benefit of
the health plans and purchasers or for the convenience of the
patient, treating physician, or other health care provider.”
(Harmon 2011, p. 3). More recently, the American Academy
of Pediatrics has offered the following definition of medical
necessity for children: “Hence, the pediatric definition of med-
ical necessity should be as follows: health care interventions
that are evidence-based, evidence-informed, or based on con-
sensus advisory opinion and that are recommended by recog-
nized health care professionals, such as the AAP, to promote
optimal growth and development in a child and to prevent,
detect, diagnose, treat, ameliorate, or palliate the effects of
physical, genetic, congenital, developmental, behavioral, or
mental conditions, injuries, or disabilities.” (Long 2013, p
400). This definition’s emphasis on “... promote optimal
growth and development ...” would appear to be complemen-
tary to the concepts presented above concerning education
services, in that it emphasizes preparing the child to benefit
from the social, physical, and educational environment.

In the on-going debate about educational requirement vs.
medical necessity, it often appears that intent to influence
funding decisions is conflated with definition. While the de-
sire to facilitate funding of services is understandable, this
leads to ambiguity and confusion among important concepts.
Overly broad definitions along the lines of “whatever is nec-
essary” do not aid in resolving a complex societal issue. We
propose that symptoms/problems that are contained in the
diagnostic criteria be considered those that are medically
necessary and specific knowledge/achievement/skill deficits
be considered educationally necessary. Such a distinction
provides clear, understandable boundaries consistent with
the general concept of what is medical and what is education-
al. However, as in all complex issues, our definition has a
degree of artificiality. As an example, insensitivity to social
motivation can impede a child’s ability to learn simple addi-
tion as taught by a teacher in school. One would rarely seek
“medical” services to address the specific content of the
classroom lessons but may indeed seek such assistance to
address poor social motivation. This distinction can blur fur-
ther depending on the specific professional orientation of the
service provider. For example, a Board Certified Behavior
Analyst trained specifically to provide services to individuals
with ASD would typically have no conceptual difficulty ad-
dressing both of these issues. This reflects their training and
the underlying intervention principles being utilized. But this
is a very different perspective than the one facing bureaucra-
cies—how to determine which aspects of need do schools vs.
medical insurance pay for and for how long?

@ Springer

Insurance Coverage and Reimbursement

A study by the Harvard School of Public Health (Ganz 2007)
estimated lifetime care costs of $3.2 million for an individual
with autism. Total US costs were estimated at $35 billion each
year at that time. Estimates vary, with total costs possibly
several times higher currently. But, because of the size and
scope of the insurance programs in the US, according to the
Council for Affordable Health Insurance, covering autism
increases the cost of health insurance by about only 1 %.
Once again a caveat is needed as the federal regulations of
what must be covered are changing. For example, “habilita-
tion services” is a category of services recognized by the
Department of Health and Human Services. Effective 2014,
states must specify what they will cover under this category.
Clearly regulation and insurance industry policies are a work
in progress.

At the time of this review, 36 states in the US and
Washington, D.C., have enacted autism insurance reform
laws, eight states have bills under review, and one state is
pursuing autism insurance reform (Autism Speaks 2014c).
Given this, health insurance coverage across the country has
undergone revision regarding access to services and reim-
bursement policies. Although a thorough review of the reim-
bursement rates for the US would be ideal in determining a
“recommended rate” for reimbursement of autism-related ser-
vices, there are several factors that limit the ability to do so.
First and foremost, the three major sources of health insurance
coverage (i.e., Medicaid, TRICARE, and private commercial
insurance companies) offer various plans that differ with
respect to access and coverage of services. Second, reimburse-
ment rates typically vary state-to-state and differ substantially
between providers. Finally, institutions can negotiate unique
reimbursement rates for services rendered at their facility. For
example, one hospital might receive a higher reimbursement
rate than another hospital within the same city based solely on
negotiation with the providing insurance company. Therefore,
an accurate universal analysis of reimbursement rates for
autism-related services is not feasible. Instead, we present
available data representing maximum service coverage for
children from birth through 5 years old for 34 states and the
federal district of Washington, DC with active autism insur-
ance reform laws.

Autism Service Coverage in the US As of December 2013,
four states (CA, IN, MA, MN) and Washington, DC provided
unlimited coverage for applied behavior analysis (ABA) ser-
vices throughout an individual’s lifetime (see Fig. 1). Alaska
and Vermont also provided unlimited coverage of costs for
ABA, but only to individuals under the age of 21 years old.
Similarly, Texas provided unlimited coverage until the age of
10 years old, with annual dollar caps ($36,000/year) applied
thereafter. Other states placed age and dollar caps on ABA
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Fig. 1 State-regulated Insurance
Dollar Caps for ABA Services by
State for Children Ages 0-5.
Adapted from a larger analysis of
insurance coverage for ages 0-23;
used with permission of Lorri
Unumb, Autism Speaks.
Excludes Oregon due to weekly
hour caps as opposed to dollar
caps. All bars that reach 75,000
represent unlimited coverage
(marked as ceiling by source) for
children from birth through age 5.
Gray bars indicate age caps that
restrict coverage to certain ages
within the range of birth to age 5

Dollars in Thousands

CTSE<

services. Virginia restricted service coverage to children be-
tween the ages of 2—6 years old and placed a $35,000 annual
dollar cap on ABA services, while Kentucky set the approved
age range between 1 and 21 years old, with dollar caps varying
by age ($50,000/year for individuals 07 years of age; $1,000/
month for individuals 7-21 years of age). West Virginia pro-
vided $30,000 in annual coverage for individuals between 3
and 18 years old, but required that individuals have a diagnosis
before the age of 8 years old to qualify. While Oregon did not
specify a dollar or age cap, individuals had to begin receiving
services before the age of 9 years old and there was an hour cap
of 25 h per week. With that said, 91 % of the states and federal
districts represented in this analysis were providing coverage
for children from birth through 5 years.

Importantly, half of the states with active insurance reform
laws set a cap on annual service coverage at or below $36,000.
Costs of evidence-based behavioral therapy for children with
autism can exceed $40,000-$50,000 each year (Berr 2013;
National Conference of State Legislatures 2012). Therefore,
despite the enactment of autism insurance reform laws,
instatement of full coverage for evidence-based services was
only available for 30 % of the nation. To provide examples of
the substantial differences that existed, we present in detail
data from New York and Virginia as two case examples of
service reimbursement rate-setting for different regions of the
country. Data from New York represent coverage of children
from birth through age five with an annual dollar cap that fell
within the estimated service cost range noted above. In con-
trast, data from Virginia represent restricted coverage by age
(i.e. 2—6 years old), with an annual dollar cap that fell below
the estimated service cost range.

New York State Autism Insurance Reform New York enacted
autism insurance reform in November 2011, with provisions
effective for state-regulated health plans issued or renewed on
or after November 2012. Coverage includes screening,

[T

<ZLZM

= N i~
>§88<§u3

Wash,

States with Autism Insurance Reform Laws

diagnosis, and treatment of autism spectrum disorder, specify-
ing behavioral health treatment such as ABA (Autism Speaks
2013). Effective January 2013, New York State issued an
emergency rule (11 NYCRR 440, Entitled Insurance
Regulation 201, Provider Requirements for Insurance
Reimbursement of Applied Behavior Analysis) to establish
standards of professionalism, supervision, and experience for
those who provide ABA to individuals with ASD under the
new insurance law. According to the text of the rule, ABA
services were only reimbursable if provided by a licensed
professional who was also a Board Certified Behavior
Analyst (BCBA) or an aide who met specific education or
experience requirements and was supervised by a licensed
professional who is a BCBA. In July 2013, the NY State
Department of Financial Services redacted the requirement that
a license was necessary to provide ABA services, but main-
tained the requirement that a licensed provider be responsible
for developing the treatment plan.

New York State Early Intervention (EI) Services Rates of
service reimbursement for children ages 0-2 years, 11 months
are set by the New York State Department of Health Early
Intervention Program (NYSEIP). These service rates are used
for both Medicaid and private commercial insurance reim-
bursement. Services are typically reimbursed on an hour per
day service delivery schedule, per type of service. However,
extended and enhanced service rates are available in cases in
which the need for more intensive or extended duration of
services is evident. Individual service rates are provided for
home/community and facility-based services, while group
rates are provided for parent-child, basic and enhanced devel-
opmental, and family/caregiver support groups. There are also
higher rates for services requiring a 1:1 Aide. Additionally,
although rarely used by agencies at the present time, the
NYSEIP has provided an hourly rate of reimbursement for
ABA Aide services. Notably, reimbursement rates are set at
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the county level, so there is significant variation across the
state in terms of cost per intervention. The present range and
average early intervention service reimbursement rates for 58
of the 62 counties in New York State, as posted on the
NYSEIP website, are displayed in Fig. 2.

Services provided within the categories displayed in Fig. 3,
with the exception of ABA Aide, include special education
instruction, related services (speech, occupational, physical ther-
apy), and family training and support. Services can only be
provided by licensed, certified, or registered individuals ap-
proved by New York State. Hourly direct individual service
reimbursement rates range between $38 and $75/h, with extend-
ed services falling between $85 and 105/h. Direct group services
are reimbursed at rates between $35 and $71/h, with addition of
a 1:1 Aide increasing rates to $79 and $123/h. Direct services to
the parent and child for the purposes of training and intervention
are reimbursed at rates between $42 and $57/h. Notably, ABA
Aide hourly services represent the lowest reimbursed rates
($24-$38/h), which are parallel only with Family/Caregiver
Support group services that serve as indirect support of the
targeted child by supporting parents, caregivers, or siblings.

New York State Preschool Special Education Services Children
between the ages of 3 and 5 years old fall under the service
umbrella of preschool services, with reimbursement rates set
by the New York State Education Department (NYSED) Rate-
Setting Unit in collaboration with the New York State
Department of Health. Services are typically reimbursed on
a half-hour per day service delivery schedule, per type of
service. Similar to NYSEIP, reimbursement rates are set at
the county level and there is significant variation across the

Fig. 2 Mean Hourly Rates for EI $130.00
Service Reimbursement—New $120.00
Y(?rk State. Range of $110.00
reimbursement rate across
counties depicted by error bars. $100.00
Data retrieved from http://www. $90.00
health.ny.gov/community/ s $80.00
}nfantsichlldren/garlyi K $70.00
intervention/service _rates.htm 2
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Fig. 3 Mean Half-Hour Rates for Preschool Service Reimbursement—
New York State. Range of reimbursement rate across counties depicted
by error bars. Data retrieved from http://www.oms.nysed.gov/rsu/Rates
Methodology/Rates/NonRSURates/CountyRS201213_000.html and
http://www.oms.nysed.gov/rsu/Rates Methodology/MethodLetters/
CurrentYear/1213metholttr.html

state in terms of cost per intervention. In contrast, the type of
services reimbursed may vary across counties and there is no
service designation that specifies applied behavior analysis as
a reimbursable service. Although there are a wide variety of
types of reimbursement, we will limit our review to the
services typically approved for children with an ASD.
Common service types include occupational therapy, physical
therapy, speech therapy, parent counseling and training,
counseling services, and psychological services. Similar to EL,
NYSED approves preschool programs and related service pro-
viders based on criteria related to licensing and certification
within the designated professions. Services can also include
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1:1 aides in 49 of the counties, but reimbursement rates are
significantly more variable ($4-$25, M=$11.35 per half hour)
than other related service rates across counties.

The present ranges and average preschool special educa-
tion service reimbursement rates for counties in New York
State, as posted on the New York State Education Department
website, are displayed in Fig. 3.

Data are presented separately for special education itinerant
services (SEIT), individual related services, and group related
services. Values presented for SEIT and individual related
services represent 58 of the 62 counties in New York State.
Group related service values were generated from 43 counties,
since only this subset lists reimbursement for group services.
Data are presented as rates per half hour of service (i.e., standard
time unit for preschool special education service reimburse-
ment). For counties with differential rates for each related
service type, an average rate was computed for individual and
group services within that county in order to calculate the
overall average maximum reimbursement for individual and
group services. As shown in Fig. 3, the range for SEIT
services is between $30 and $47/half hour. Individual
related services vary between $31 and $74/half hour and

group related services between $22 and $74/half hour.
To compare these values to EI reimbursement rates,
doubling the average service delivery rate (i.e., full hour
service duration) results in $66 for SEIT, $106 for individual
related services, and $74 for group related services per hour.

Virginia Autism Insurance Reform The Commonwealth of
Virginia became the 26th state to enact autism insurance reform
on May 6, 2011 for plans issued or renewed on or after January
1, 2012 (Virginia House Bill No. 2467 (2011), Amendment in
the Nature of a Substitute). The law requires state-regulated
large group health plans and the state employee health plan to
provide coverage for the diagnosis and treatment of ASD for
individuals between the ages of 2 and 6 years. Health insurance
companies are required to provide coverage for diagnostic as-
sessments (including neuropsychological evaluations and genet-
ic testing), behavioral health treatments (including ABA), phar-
macy care, psychiatric care, psychological care, and therapeutic
care (i.e., speech, occupational, and physical therapies as well as
clinical social work). Coverage for ABA is subject to an annual
maximum of $35,000 and ABA services must be supervised by
a BCBA who is licensed by the Virginia Board of Medicine.

Table 1 Virginia Early Intervention Reimbursement Rates. Range of service and reimbursement rates for Part C services in the Commonwealth of
Virginia. Data retrieved from: http://infantva.org/documents/ovw-st-ProvBillingReimbursInfoSheet.pdf

Service Location

Initial Assessment for Service Planning

Initial or Annual IFSP Meeting

Team Treatment activities (more Natural environment
than one professional providing
services during same session)

Team meetings (child or family present) Natural environment

Assessments that are done after the Natural environment

initial Assessment for Service Planning

Group (congregate) early Natural environment

intervention services

Individual early intervention services Natural environment

Center

Center-based group (congregate) services

Center-based individual services Center

Natural environment or center

Natural environment or center

Provider Rate (per 15 min unit)
Reimbursement category 1 providers $37.50/unit
Reimbursement category $27.50/unit

2 providers + dietitians
Audiologists $150/assessment

Physicians Negotiated individually
at local level
RC 1 + audiologists $37.50/unit
RC 2 + dietitians $27.50/unit
RC 1 + audiologists $37.50/unit
RC 2 + dietitians $27.50/unit
RC 1 + audiologists $37.50/unit
RC 2 + dietitians $27.50/unit

RC1 $37.50/unit

RC 2 + dietitians $27.50/unit

Audiologists $150/assessment

Physicians Negotiated individually
at local level

RC 1 + audiologists $25.13/unit

RC 2 + dietitians $18.43/unit

RC 1 + audiologists $37.50/unit

RC 2 + dietitians $27.50/unit

RC 1 + audiologists $7.43/unit

RC 2 + dietitians $5.44/unit

RC 1 + audiologists $22.50/unit

RC 2 + dietitians $16.49/unit
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Services must be prescribed, provided, or ordered by a licensed
physician or psychologist who deems the interventions to be
medically necessary. The law does not affect the provision of
services to an individual under an individualized family service
plan (IFSP), an IEP, or an individualized services plan (ISP).

Virginia Early Intervention Services In the Commonwealth of
Virginia, early intervention (EI) services are overseen by the
lead state agency, Infant and Toddler Connection. EI service
reimbursement rates are set by Infant and Toddler Connection
and Medicaid. A range of service providers are reimbursed
through the program including physical therapists, occupa-
tional therapists, speech therapists, therapeutic recreation spe-
cialists, family therapists, music therapists, medical profes-
sionals (e.g., nurses and physicians, educators and psycholo-
gists). Rates for reimbursement are dependent upon the type
of service being provided and the individual providing
the service. Reimbursement rates range from $21.76 to
$150/h.

Table 1 presents a summary of the services covered and the
reimbursement rates. ABA services are not listed as a service
covered through EI in Virginia. In fact, the practice manual for
El providers in Virginia states that ABA is not an entitled early
intervention service, rather it is a treatment modality and that
only entitled services are listed on an IFSP. While an EI
provider may be trained in behavior analysis, those services
would not be listed as ABA on an IFSP and would not be
reimbursed under a separate rate.

Reimbursement category 1 (RC 1) providers are physical
therapists, occupational therapists, speech-language patholo-
gists, nurses (registered nurses or nurse practitioners), physical
therapy assistants, and occupational therapy assistants.
Reimbursement category 2 (RC 2) providers are certified
therapeutic recreation specialists, counselors, educators, fam-
ily and consumer science professionals, family therapists,
music therapists, orientation and mobility specialists, psychol-
ogists, social workers, early intervention assistants, certified
nurse aides, and licensed practical nurses.

While ABA services are not reimbursed through the Virginia
EI program, individuals and families can gain access to ABA
services through another Medicaid program, the Early Periodic
Screening Diagnosis and Treatment (EPSDT) program.
Individuals under the age of 21 years, who are enrolled in
Medicaid (through a waiver or due financial status), are eligible
to receive services through the EPSDT program. The program
covers a range of “medically necessary” services (as determined
by physician recommendation and file review) including hear-
ing aids, assistive technology, personal care, nutrition, and
behavioral therapy. ABA services provided through the
EPSDT program must be supervised by a BCBA or a licensed
mental health professional (LMHP). Services must focus on
increasing adaptive behaviors and communication and teaching
parents and caregivers to implement behavioral techniques.

@ Springer

Interventions that focus on educational skills are excluded from
coverage through this program. All EPSDT Behavioral Therapy
services are reimbursed at a rate of $60/h and cover direct
service, parent training, case management, and supervision.
Group and center-based services are not covered through the
EPSDT program. Services are generally authorized for a dura-
tion of 6 months, at which point the service provider would need
to send a request to continue services including an updated
treatment plan and progress summary. While the EPSDT pro-
gram allows a number of families to access ABA services,
gaining access to them is often difficult. Getting an individual
onto a Medicaid waiver can be a long and arduous process. And
once an individual is on a waiver, finding a provider with the
expertise and license to provide the services can be difficult.

The Affordable Care Act Based on generally accepted
research-based estimate of the number of hours identified as
necessary for significant clinical impact (addressed later in this
review), the approved service duration and reimbursement rates
detailed above are clearly not sufficient to meet evidence-based
service requirements. Further, only a third of the country had
autism insurance reform laws that provided coverage for ABA
services within the estimated range for annual service costs
through 2013. The Patient Protection and Affordable Care
Act (PPACA), signed into law in March 2010, set January
2014 as a major turning point in healthcare reform for children
with autism and their families. While some variability is de-
pendent upon a family’s circumstances, there are several pro-
visions that have changed the definition of covered services.
First and foremost, Autism Spectrum Disorder, often classified
as a pre-existing condition, can no longer be grounds for
exclusion or denial of coverage for treatment (Autism Speaks
2014b). Coverage for young children with autism and their
families now also includes a set of “essential health benefits,”
including behavioral health treatment, habilitative services,
prescription medication, and pediatric services (Autism
Speaks 2014a). Additionally, coverage now has no lifetime or
annual dollar caps, there are annual limits on out-of-pocket
costs for families, and preventive services, including early
childhood screening, are now covered without copays or de-
ductibles (Autism Speaks 2014a). However, there are now visit
caps on services (Autism Speaks 2014a). Given the evolving
nature of healthcare and importance of addressing the signifi-
cant public health burden of ASD, specific definitions of ap-
propriate services are necessary to provide insurance compa-
nies, service agencies, individual practitioners, and community
stakeholders with a starting point for establishing criteria for
coverage. Central to this effort is the need to establish the
boundaries of evidence-based services that warrant coverage
due to demonstrated impact through controlled research. As
indicated earlier in this manuscript, thus far, data overwhelm-
ingly support the use of behaviorally oriented treatments in
establishing best outcomes for individuals with ASD.
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Part 2—The Evidence Base and Cost-Benefit
Basic Principles of Behavioral Interventions

Before discussing the data collection procedures and analysis,
it is important to establish a definition of what behavioral
interventions are. “Behavioral” refers to an approach to ther-
apy and education that draw upon core scientific principles of
how people learn and adapt. These interventions are derived
from research on basic principles of learning, retention, and
generalization of learned skills. Behavioral interventions draw
upon extensive research on learning principles that emphasize
the antecedents and precursors of behavior, the topography of
behavior, and its adaptability to the social and physical envi-
ronment. The social and physical environment in turn pro-
vides simple and complex stimuli and simple and complex
reactions to behavior. Additionally, behavioral interventions
focus on the function of behavior in order to understand how it
is acquired, maintained, and sometimes lost. Further, the
teaching of new skills typically involves an analysis of the
many component parts of complex behaviors involving com-
munication, emotional development, social development, in-
dependence, physical status, and knowledge.

Within the family of behavioral interventions, terms
describing specific, well-established disciplines include
ABA, behavioral medicine, behavior therapy, and cog-
nitive behavior therapy. The emphasis in these areas
rests upon an evidence-based approach and focus on:

*  An understanding of the individual’s skill assets and defi-
cits, as well as their physical/developmental/medical status

» Teaching skills that promote independence

* An emphasis on developing adaptive behavior and skills

» Sensitivity to the social and physical environment of the
individual

* Thorough assessment prior to intervention to identify the
relationship between a behavior and the environment in
which it occurs

* An individualized treatment plan that is linked to the
results of the assessment

*  Clear identification of treatment goals

*  Objective quantification of outcomes

Behavioral interventions are highly individualized and in-
corporate developmental, medical, and situational factors, and
also caregiver (and when appropriate, client) perspectives and
needs in goal selection and treatment planning.

Data Collection Procedures
For this review, articles describing the use of behavioral

interventions with individuals with ASD under the age of five
that were published between January 2000 and June 2013

were selected. Similar to the process employed by the New
York State Department of Health in 1999, the collection and
review of articles was a three-step process involving an ex-
tensive literature search, a screening, and an in-depth review.
Figure 4 presents a schematic of the process.

Literature Search

A search strategy was developed to identify relevant
scientific research on behavioral interventions for chil-
dren with ASD. For the purposes of this review, ASD
was defined as Autistic Disorder, Pervasive
Developmental Disorder—Not Otherwise Specified
(PDD-NOS) and Asperger’s Disorder. Electronic
searches were conducted using relevant computer bib-
liographic databases, which included MEDLINE (a da-
tabase containing most of the medical literature and
much of the psychological literature), PsycINFO (a database
covering psychology and social science literature), and ERIC
(a database of literature on education). These were the same
electronic databases used to collect literature for the Clinical
Practice Guideline published in 1999 by the NYSDOH. The
following search terms and search criteria were used in
obtaining the articles:

e Search Terms: Autism, ASD, PDD-NOS, Behavioral
Intervention, Behavior Modification, Behavior Therapy,
Applied Behavior Analysis

* Date Range: January 2000-June 2013

* Publication Type: Peer-reviewed journal

* Publication Language: English

* Age: Infancy to 5 years

Additionally, references lists of articles and reports
reviewing the efficacy of behavioral interventions for

Literature Search

Review of abstracts obtained through electronic and manual searches
(n > 3,000)

L

Systematic Screening
Systematic screening of full article using scoring worksheet

(n > 500)

2

In-Depth Review

In-Depth review of full article

(n=144)

Fig. 4 The three-step process used in the current literature review
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Table 2 Definitions of research focus categories

Research focus

Research focus definitions
Definition

Source(s)

Academic

Behavior reduction

Cognitive

Communication

Comprehensive

Daily living

Feeding

Play

Sleep

Social

Toileting

Interventions focusing on teaching or improving performance
on tasks that are precursors or required for success with school activities.
Dependent variables associated with these tasks include but are not
restricted to preschool activities (e.g., sequencing, color, letter, number
identification, etc.), fluency, latency, reading, writing, mathematics, science,
history, or skills required to study or to improve performance on

Assessments and intervention strategies designed to decrease inappropriate
behaviors. This may include functional analyses to determine the function
of the behaviors, the use of differential reinforcement of appropriate behaviors
and/or punishment of inappropriate behaviors.

Interventions focusing on improving tasks that require complex problem-solving
skills outside of the social domain. Dependent variables associated
with these tasks include but are not limited to critical thinking, 1Q, problem
solving, working memory, executive functions, organizational skills, and
theory of mind tasks.

Interventions focusing on the functional use of language (such as the use of
language in context, including implicit and explicit communicative intent;
nonverbal communication such as intonation, communicative gestures,
and facial expressions; and social aspects of communication such as
turn-taking). The systematic means of communication may involve the
use of sounds, symbols, signs, or a combination of the three. Dependent
variables associated with these tasks include but are not restricted to requesting,
labeling, receptive, conversation, greetings, nonverbal, expressive, syntax,
speech, articulation, discourse, vocabulary, and pragmatics.

Comprehensive programs involve a combination of applied behavior analytic procedures
(e.g., discrete trial, incidental teaching, etc.). These interventions may be delivered in a
variety of settings (e.g., home, self-contained classroom, inclusive classroom, community)
and involve a low student-to-teacher ratio (e.g., 1:1). These treatments generally have
the following characteristics {a} target the defining symptoms of ASD {b} have treatment
manuals, {c} providing treatment with a high degree of intensity, and {d} measure the
overall effectiveness of the program.

Interventions focusing on tasks that involve teaching or improving performance on
activities that are embedded in everyday routines. Dependent variables associated with these
tasks include but are not restricted to dressing, cleaning, family and/or community activities,
health and fitness, phone skills, time and money management, and self-advocacy.

Interventions focusing on teaching skills associated with appropriate food intake. Dependent
variables associated with feeding interventions include but are not limited to appropriate
use of utensils, acceptance and ingestion of food, and expansion of variety of foods ingested.

Play tasks involve non-academic and non-work related activities that do not involve
self-stimulatory behavior or require interaction with other persons. Dependent variables
associated with these tasks may include but are not limited to functional independent play
(i.e., manipulation of toys to determine how the “work” or appropriate use of toys, games).
Whenever social play was targeted (independently or in conjunction with make-believe play),
it should be included in the “social” category.

Interventions focusing on improving difficulties associated with sleep including disordered
sleep patterns, night waking, and difficulty falling asleep common among children with
ASDs. Behavioral interventions include sleep workshops which may provide training to
parents in dealing with difficult sleep behaviors and establishing sleep routines.

Interventions focusing on improving interactions between two or more individuals. Dependent
variables associated with these tasks include but are not limited to joint attention, friendship,
social and pretend play, social skills, social engagement, social problem solving, and
appropriate participation in group activities.

Interventions targeting improving skills associated with toilet training. Dependent variables
associated with these interventions include but are not limited to indicating need to use the
bathroom, keeping dry underwear, using the toilet to urinate, using the toilet to defecate,
and wiping.

NAC Standards Report (pg. 34)

DOH Technical Guidelines
Report (pg. IV-35)

NAC Standards Report (pg. 36)

DOH Technical Guideline
Report
(pg. IV-41) NAC Standards
Report (pg. 36)

NAC Standards Report (pg. 46)

NAC Standard Report (pg. 37)

NAC Standards Report (pg. 37)

Vanderbilt Report (pg. 5)

NAC Standards Report (pg. 36)

individuals with ASD (AHRQ 2011; Eikeseth 2008; Eldevik
et al. 2009; Howlin et al. 2009; NAC 2009) were manually
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missed in the electronic search.

searched in an attempt to identify studies that might have been
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Over 3,000 articles were found through the electronic and
manual searches. Abstracts for all articles were reviewed on
the following criteria:

* Focused on a behavioral intervention
*  Primary participants have an ASD
* Primary participants 5 years of age or younger

If an article met the above criteria it was obtained and
included for screening. If it was unclear whether an article
met criteria for screening based on the abstract, it was obtained
and included for screening. Of the articles reviewed, over 500
met criteria for formal screening.

Systematic Screening

The articles identified during the literature search were sys-
tematically screened to determine if they met criteria for in-
depth review. A worksheet outlining the inclusion criteria for
in-depth review was completed for each article. This
worksheet and the in-depth review criteria were based on the
criteria used for the 1999 NYSDOH Clinical Practice
Guidelines.

During the screening process, articles were also catego-
rized by “Focus” to evaluate the types of skills the intervention
being used in the studies were targeting. A list of the focus
categories and their definitions are presented in Table 2.

Articles were divided among three independent raters, with
professional training and education in psychology and ASD,
for screening. Training on the operational definitions for each
of'the screening questions and focus categories was conducted
and reliability was established prior to the start of screening. In
addition, reliability checks were completed for 10 % of all of
the articles that were screened in order to maintain calibration
between raters.

Following screening, 144 articles met criteria for in-depth
review. Table 3 provides a breakdown of those articles by
study design and focus category.

In-Depth Review

The 144 articles identified during the screening process were
reviewed further to obtain information about the specific
interventions being conducted and the outcomes for partici-
pants. A worksheet outlining all of the variables being collect-
ed for in-depth review was completed for each article. The
variables collected during in-depth review were based on the
criteria used for the 1999 NYSDOH Clinical Practice
Guidelines and other published reports on evidence-based
practices for individuals with ASD (NAC 2009; AHRQ
2011; Reichow 2011). Sixty-five variables were recorded
and were divided into two categories, article level and group
level. Article level variables were those that pertained to the

Table 3 Articles meeting criteria for in-depth review by focus category
and design

Intervention focus Group Single subject

36
32
2

Communication
Social

Behavior reduction
Academic

Daily living

Play

Feeding

S O O O O O W

Toileting

—_
-

Comprehensive
Sleep

Anxiety
Cognitive

(=
S O NNW WA MO~

—
—_
=)}

Total articles by research design 28
Grand total of articles for in-depth review 144

article as a whole (e.g., design, group assignment method).
Group level variables were specific to the focal treatment
group' (e. g., number of hours of intervention per week, num-
ber of participants per group, outcome). Definitions for the
variables were based on the 1999 NYSDOH Clinical Practice
Guidelines and other published reports on evidence-based
practices for individuals with ASD (NAC 2009; AHRQ
2011; Reichow 2011). Additional variables included the qual-
ifications of the individuals providing direct intervention, the
qualifications of the individuals providing either direct super-
vision or functioning as a “lead” or consulting supervisor, and
the length and frequency of the supervision provided.

Outcome strengths were determined by the percentage of
children reaching statistical or positive clinical levels of
change relative to each study’s design methodology. For com-
prehensive behavioral interventions, meaningful positive clin-
ical changes resulted from, for example, inclusion in a regular
education setting, increases in at least a standard deviation on
standardized assessments, normative learning rates, or a re-
duction in ASD symptoms. If data were not available at an
individual level, outcome strengths were based on the size of
the change relative to reported effect sizes or the quality of the
experimental design.

Atticles were divided among four independent raters, with
professional training in education and psychology and ASD,
for review. Training on the operational definitions for each of
the in-depth review variables was conducted and reliability
was established prior to the start of the review. In addition,

' To provide consistency in reporting results, for studies using group
methodology, only the primary treatment group of interest was reported.
That is, control groups or comparison groups were not reported in the
following summary tables.
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reliability checks were completed for 15 % of all of the articles
that were reviewed in order to maintain calibration between
raters.

Each of the 144 reviewed studies was evaluated with
respect to more than 70 variables of interest. A subset is
presented for this review. They are:

1. Hours of intervention received per participant
2. Impact of intervention
3. Efficiency of intervention
4. Type of intervention
5. Intervention setting
6. Type of direct intervention staff
7. Type of supervisor staff
8. Type of lead supervisor staff
9. Group size for intervention sessions
10. Age range of participants
11. Duration (in months) of intervention
12. Intensity of intervention (hours per week)
13. Number of study participants receiving behavioral

intervention

The studies are grouped under research design methodolo-
gy, group design or single-subject methodology design, and
then by the specific focus of intervention, comprehensive or
specific skill/behavior.

Two variables require further description. Impact was first
evaluated by reviewing each study as to the degree to which
behavior change occurred as a result of intervention. This was
then refined to include an estimation of the clinical impact that
would accrue to the participants—that is, the significance of
the behavior change as it would affect their overall functioning
in concert with the proportion of participants who
achieved success. Explicitly, this was a high bar to
set, required significant clinical judgment of the impre-
cise and differing data reporting methods across studies,
but was necessary in the context of this review. Thus, it
is important to note that a low impact score does not
imply a lack of significant or meaningful findings from
a research perspective, but rather simply that impact was
judged low for the purposes of this specific review. Impact
was segmented into ranges. This was an estimate as to the
percent of participants that received clinical impact using the
following scale:

* Excellent 90 % and above

»  Very High 80 to 89 %

* High 70 to 79 %

*  Medium 60 to 69 %

» Fair 50 to 59 %

*  Poor 40to 49 %

*  Very Poor 30 to 39 %

* Unacceptable less than 30 %

@ Springer

This variable, Impact, and intervention session group size
was in turn used to calculate Efficiency for intervention using
the same scale. This variable was intended to capture an
element of “cost-benefit”, in that while meaningful clinical
change for an individual is the most important outcome var-
iable, doing so with relatively fewer resources per individual
outcome is highly valued. Thus, group size during interven-
tion session was factored in with a group size greater than 1
receiving a one step higher tier ranking than if based on
Impact alone with 1:1 session group size, and in turn a group
size of greater than 3 receiving a two step higher ranking. The
same categories as for Impact were used. Ideally, the factor of
average total hours of intervention per participant per study
would have been utilized in this formulation. However, there
was too much inconsistency in reporting to allow this calcu-
lation across all studies.

Section 1—Comprehensive Intervention

There is much support for the effectiveness of comprehensive
behavioral interventions for children with ASD (Eikeseth et al.
2002, 2007; Howard et al. 2005; Lovaas 1987; Remington
etal. 2007; Sallows and Graupner 2005; Sheinkopf and Siegel
1998). In comparison to skill-based behavioral interventions,
the essential elements of a comprehensive behavioral inter-
vention include a wide range of individualized treatment
target behaviors across multiple developmental domains and
specific areas of deficit (BACB 2012; Howlin et al. 2009).
Comprehensive behavioral interventions involve a combina-
tion of specific intervention procedures that may be delivered
in a variety of settings (e.g., home, self-contained classroom,
inclusive classroom, community) and involve a low child-to-
service provider ratio (e.g., 1:1). All of the studies falling into
this category met the strict criteria of (a) targeting the defining
symptoms of ASD, (b) having treatment manuals, (c) provid-
ing treatment with a high degree of intensity, and (d) measur-
ing the overall effectiveness of the intervention program.
There are also many different treatment providers and
supervisory models, intervention contexts, and intervention
intensities utilized when delivering comprehensive behavioral
interventions to children with ASD. As indicated by the recent
BACB Guidelines for Health Plan Coverage of ABA
Treatment for ASD (BACB 2012), a key variable in the
effective delivery of comprehensive behavioral interventions
is the intensity and duration of the intervention. In general,
research has suggested that high intensity (e.g., at least 30 h
per week) interventions are more beneficial than low-intensity
interventions (approximately 10 h per week) (Eldevik et al.
2006). Another key variable is the amount and frequency of
individual case supervision as well as the qualifications and
experiences of the supervisor. Research has indicated that the
intensity of supervision in comprehensive behavioral
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interventions is positively correlated with improvement in
children’s 1Q scores (Eldevik et al. 2009). Comprehensive
behavioral programs typically function within a tiered service
delivery and supervisory model, with differential insurance
reimbursement rates for various service providers. It is there-
fore important to assess the supervisory resources needed to
achieve positive outcomes.

Combining these variables, as well as others such as inter-
vention context and parent involvement, make the large-scale
analysis of the effectiveness of comprehensive behavioral
interventions very complex. As such, the purpose of this
section is to provide a systematic analysis of these variables
in relation to impact. Such analysis is essential for the gener-
ation of intervention guidelines for comprehensive behavioral
intervention with respect to key variables such as service
provider characteristics, dosage, and cost-benefit.

Results—Comprehensive Studies Nineteen comprehensive
studies met inclusion criteria for this review. Studies were
grouped by the type of behavioral intervention provided, and
included the Lovaas model (63 %, n=12), Early Start Denver
Model (5 %; n=1), and the TEACCH model (11 %; n=2).
Twenty-one percent (n=4) of authors identified their behav-
ioral interventions as “comprehensive”. Seventeen of the 19
studies utilized group designs, and two studies utilized single-
subject designs to determine intervention effectiveness. The
average number of participants in the group comparison stud-
ies was 21.4 (range 12-45), while the single-subject design
studies had six participants each. Children ranged in age from
17 to 81 months. Notably, studies in which children began
receiving comprehensive behavioral intervention prior to age
five were included in this review, even if children were older
than age five at the time of the outcome assessment.
Forty-two percent (n=8) of studies were conducted
across multiple settings. Services were primarily deliv-
ered in school settings (68 %; n=13) and/or children’s homes
(63 %; n=12). Additional settings included university-based
centers (5 %; n=1), the community (5 %; n=1), and private
agencies (5 %; n=1).

Table 4 presents the 13 review variables for the 19 studies.
Of note is the very high variability of hours of intervention and
the clinical impact factor. Inspection of these two variables
indicates no significant relationship. Perhaps more striking is
that only 2 of the 19 could be classified as having excellent
clinical impact. Interestingly, both these studies demonstrated
a very high efficiency as well.

Group Size A 1:1 child-to-provider ratio was implemented for
at least some proportion of the intervention for nearly all
studies, consistent with the recent review by Matson and
Jang (2014). In one study, behavioral intervention was pro-
vided to children in large groups only and, notably, one study
did not indicate group size. However, as can be seen in

Table 4, it is clearly the case that a 1:1 child-to-provider ratio
is the standard in the reviewed literature.

Duration and Dosage The duration of services averaged
21 months, with a range from 3 to 52 months. The intensity
of services averaged 24 h/week with a range from 1.5 to 39 h/
week. Such a range precludes simple summary statements
using mean values.

Direct Service Delivery Sixty-three percent (n=12) of studies
included more than one type of direct service provider. The
majority of direct intervention hours were provided by para-
professionals (68 %; n=13) and/or parents (68 %; n=13), with
some direct intervention provided by teachers/educators
(11 %; n=2), and university students (16 %; n=3). Two
studies did not provide details on the individuals providing
direct intervention.

Supervision Specific information regarding the professional
qualifications of supervisors was reported in 79 % (n=15) of
the comprehensive studies. Most comprehensive studies uti-
lized a hierarchical supervision model in which there was a
“direct” and “lead” supervisor. The direct supervisor provided
frequent supervision to those directly providing behavioral
intervention and was supervised by, or consulted with,
the lead supervisor. Figure 5 displays the professional
qualifications of both direct and lead supervisors.
Between both the direct and lead supervisors, the most
frequent professional qualification of the supervisors was a
BCBA (21 %; n=38), followed by Psychologists (18 %; n=7),
other Master’s level professionals (16 %; n=6), and teachers/
educators (16 %; n=6). Doctoral level BCBA (BCBA-D)
were reported to provide supervision in 8 % (n=3) of com-
prehensive studies.

Figure 6 displays the professional qualifications of direct
supervisors only. BCBAs, teachers/educators, and other mas-
ters level professionals (24 % each; n=4 each) provided the
most frequent direct supervision, closely followed by graduate
students (18 %; n=3).

Psychologists were only reported as direct supervisors in
one comprehensive study (6 %); however, psychologists were
the most likely type of professional to provide lead supervi-
sion (29 %; n=6; see Fig. 7). BCBAs (19 %; n=4) and
BCBA-Ds (14 %; n=3) were the next most likely type of lead
supervisor.

Although method sections often included information
about who was providing the supervision, information regard-
ing the amount of supervision was not consistently included.
Only 42 % reported the amount of supervision provided by
direct supervisors, and 26 % reported the amount of supervi-
sion provided by lead supervisors. Utilizing the information
from these studies, on average, direct supervisors provided
6.25 h/week of supervision (range 1-20 h/week) and lead

@ Springer
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® 3 ¥ supervisors provided 1.6 h/week of supervision (range 1-3 h/
= week).
E a &
g o o
< - Section 2—Skill-Based Interventions
[ae] o
o % g 3
<8 S = While comprehensive behavioral interventions have shown to
E be the most impactful for improving skills and addressing core
S 3 - symptoms of ASD, the large majority of published research
has addressed the development of individual skills or skill
- g < sets. The information gleaned from such research is critical to
- i:; 28 = identifying the components and intervention strategies that
3 = 2 should be included as a part of a comprehensive intervention
program. Within this large body of available research, studies
were categorized into primary areas of skill development for
- < « more directed evaluation. For the purposes of this review,
% g g skill-based interventions (i.e., not comprehensive treatments)
were grouped into the categories shown in Table 2.
E el As was done for the comprehensive studies included in this
2 2 review, information about dosage, intensity, duration, group
B %’ “E 5 size, setting, qualifications of interventionists, and qualifica-
2 § § & tions of supervisors was obtained. This section provides an
= = = . analysis of the information obtained from the skill-based
£ - < % studies and will assist in developing recommendations for
s . S E 55 . . . . .. .
" o E 2 ,§_ 3 % %é z 1gtewegt10n guidelines. In addition, thes§ analyses. will pro-
,?) E E® EB&ESE vide guidance for researchers on key variables to include in
- i‘) 2 written communication about their research methods.
= z
g _;«:‘:: Results—Skill-Based Interventions A total of 125 skill-based
g & & studies met the inclusion criteria for this review. The use of
& 3 3 single-case methodology dominated the skill-based interven-
_ _%; tion research. Ninety-one percent of the studies (n=114) uti-
g g lized a single-case design, and 9 % (n=11) used a group
% ;g: § design to evaluate intervention effectiveness. The average
o number of participants in the single-subject studies was 3.2
ng (range 1-8). For the group designs, the average number of
g N g participants receiving skill-based interventions was 24.5
£ g g (range 10-56). Participants ranged in age from 10 months to
” S - 144 months. Twenty-eight percent (#=36) were conducted
= = < across multiple settings. The majority of the studies had at
least some portion of the intervention delivered in a school
' 4 setting (58 %; n="72). At least a third of the studies also had a
§ :;; % RO i component of the intervention that took place in the home
. g é § g i g § g I environment (34 %; n=43). Additional service settings in-
;g;g §§§§ £ §§' cluded hospitals (2 %; n=3), research labs (10 %; n=13),
£ Sy s E§§ § ¢ outpatient clinics (6 %; n=7), university-based centers
fo 5 Eé £ g g%‘g ‘E (13 %; n=16), and the community (4 %; n=35); see Fig. 8.
] E e LS é a f 3 &5 As shown in Table 3, communication (29 %; n=36), social
£ E2%8 = é 5 g §§ skills (26 %; n=32), and behavior reduction (17 %; n=21)
g f;g é j;é %i f g j% were the focus areas with the highest number of published
- § § d“;i 2E oi § % g articles meeting the review criteria. Given that these are the
2 = g 252 g ££2 three core areas in which many individuals with autism spec-
& N N trum disorders experience deficits, this result is not surprising.
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Fig. 5 Frequency of direct and 9
lead supervisors reported in 8
comprehensive behavioral 7
intervention studies 6
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Group Size A 1:1 child-to-provider ratio was implemented for
the majority of the skill-based studies reviewed (92 %; n=
115). Of the studies not utilizing a 1:1 ratio, the child-to-
provider ratio ranged from 2:1 to 6:1. These results are con-
sistent with the results from the comprehensive studies includ-
ed in this review.

Duration and Dosage The duration of treatment and intensity
(sessions per week) were not consistently specified. The du-
ration of treatment was not reported for 46 % (n=57) and the
intensity of treatment was not reported for 38 % (n=47), of the
articles reviewed. Of the studies that reported duration of
treatment, the average was 2.3 months with a range of less
than a week to 12.5 months. For treatment intensity, the
average was 2.5 h/week with a range of less than 15 min to
27.5 h/week.

Direct Service Delivery In 35 % (n=44) of articles reviewed,
the individual providing the treatment was not identified by

Fig. 6 Frequency of direct

Type of Direct and Lead Supervisors

— o | | —_—
s X o N
. O o ) o > ) &
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professional role or attained credentials. Instead, generic terms
like “experimenter” and “instructor” were frequently used.
When more specific information was provided, 27 %
(n=34) of the studies included more than one type of
direct service provider. Teachers/educators (18 %; n=
23), parents (22 %; n=28) and paraprofessionals
(20 %; n=25) were most likely to be implementing interven-
tion procedures.

Supervision Specific information about regarding the profes-
sional qualifications of supervisors was only provided in 22 %
(n=28) of the skills-based articles meeting review criteria. Of
the articles that did provide information about supervision,
doctoral level professionals (11 %; n=14), teachers/educators
(7.2 %; n=9), and master’s level professionals (6.4 %; n=8)
were most often reported to be providing supervision over the
implementation of treatment. Of note and quite puzzling, the
lowest frequency of reported supervisors is for BCBA’s (see
Fig. 9). Even less often than identifying who was providing

9 . .
supervisors reported in ! Type of Direct Supervisors
comprehensive behavioral 7
intervention studies
> 6
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Fig. 7 Frequency of lead 9 .
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supervision was any information provided about the amount
of supervision that occurred. Only five articles of the 125
reviewed provided any information about the duration and
frequency of supervision.

Section 3—Evaluation of Impact and Efficiency

Table 5 presents the studies that were rated as having
“Excellent” Impact and “Excellent”, “Very High”, or “High”
Efficiency. Of note, only 1 of the 51 studies was rated as
“Excellent” Impact and “Excellent” Efficiency, with 4 rated
“Very High”, and the remaining 46 rated “High” Efficiency.
Given this “high bar” for impact and efficiency, the results are
impressive. It is unfortunate, however, that due to lack of
detailed reporting in individual studies, total intervention
hours per participant could only be estimated for 18 of the
51 studies.

In this select group of 18 studies that allowed estimation of
total intervention hours per participant, presented in Table 6,
the range was from 1 to 1,366 h. Of particular note is that this
very large range was seen for both single-subject methodolo-
gy as well as group design methodology studies. But, with just
one exception, the very high number of hours per participant
was associated with comprehensive intervention studies, in-
dependent of design methodology.

Even given the limitations because of inconsistent infor-
mation reporting in published research studies, Table 6 does
illustrate the point that with proper development of standards
of reporting, compilation of specific intervention procedures
that can be evaluated for impact as well as cost-benefit can be
achieved. This will allow for more and more fine-grained
analyses that incorporate child characteristics, procedural
components, level of training/expertise of service provider,
and specific levels of impact.

Fig. 8 Frequency of intervention 30
setting for skill-based Setting for Skill-Based Interventions
interventions 70
60
z 50
g
g 40
2
= 30
20
0 — - [R— — — . [— — —
> . > 5 )
SR S I
RO & &L
Q&%@ N (\Q‘b"\\ \QX\Q ~o<z>°’® & \@@Q &
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Summary
Limitations of Published Research

It is clear from both our review and a more general reading of
the literature that there is no consensus as to what participant
characteristics or intervention parameters should be specified.
A previous review and critique of the extant outcome research
literature formed the impetus for the current review
(Romanczyk 2011). Because of this lack of consensus, re-
views, such as the present attempt, must of necessity be
“creative” in culling information from research that comes
from diverse investigators, intervention approaches, and
publication journals, in order to approximate estimates of
impact and efficiency. This serious limitation of lack of
consensus for reporting variables in the field represents an
enormous waste of resources because of inefficiency in
aggregating research studies, and in turn squanders valuable
time in understanding important variables in effective and
efficient intervention. The result of this lack of consensus is
that specific and focused analyses across studies are highly
limited. Thus, progress in comprehensive analysis across
research studies is being made in a slow and disjointed
fashion. There are two noteworthy studies, however, that
exemplify the approach we propose. Eldevik et al. (2006),
(2012), in addition to reporting group outcomes, presented
data on the proportion of children making significant vs.
clinical gains. This type of data presentation, over time, will
enable additional analyses of the impact of behavioral
interventions.

The use of generic, or in contrast sub-field idiosyncratic
descriptors, in publications is problematic in several ways.

Fig. 9 Frequency of supervisor

Vague descriptors for treatment providers, such as “experi-
menter” or “instructor,” and use of split descriptors such as
“undergraduates/paraprofessionals” limit using the evidence
base to establish a level of experience or credential necessary
for effective treatment delivery. Additionally, descriptors such
as “sessions” or “trials” provide minimal treatment parameters
due to the absence of quantitative time duration information
regarding intensity and treatment duration. Specifying provid-
er credentials and duration specification are central to further-
ing research to understand appropriate choice of intervention
parameters in applied settings, and would greatly serve the
debate as to school districts” and insurance providers’ deter-
mination of covered services, including the methodology,
providers, and dosage required for meaningful impact.

Research has also indicated that certain child characteris-
tics, such as IQ and language level, may be the best predictor
of outcome (e.g., Magiati et al. 2007). Unfortunately, given
the breadth of the content area, the disappointing lack of
standardization, and general low rate of reporting detailed
child characteristics, meaningful analyses of such child char-
acteristics in relation to behavioral intervention outcomes
could not be conducted in the present review.

Impact Versus Efficiency

As is apparent in Table 7, the complete listing of all 144
studies, by a very substantial margin, even within comprehen-
sive intervention articles, the most common group size report-
ed is a 1:1 child-to-provider ratio. This places severe con-
straints on efficiency as defined by utilizing an intervention
procedure that does not rely on a 1:1 ratio. This pattern of
results would seem to confirm the general clinical opinion that

. . . 100 . . .
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% = 7 intensive, effective intervention, even for specific skills, re-
g _ “ quires a strong one-to-one component as a significant aspect
) o of the intervention program.
g © z Given this, attention should perhaps focus on the
- - degree of consistent impact achieved relative to the cost
g B 3 3 of the intervention program. This is the first comprehen-
<= & = sive review we are aware of that attempted to calculate
gg the actual hours of intervention per participant. Ideally,
c@ - - this variable would be used in concert with child char-
= 31 acteristic Vaﬁable§ tq ds:termine potential. cost-benefit patterns
~§ %j § and factors. that 1.1rn1t 1mpact. As. described above, .ul}fortu—
3 ? g g nately the 1pcons1stency in reporting such characteristics se-
3 z A verely restricts such analyses.
E:) 5 Perspective
g 2 § ® As we have acknowledged, there are limitations to our attempt
to bring clarity of definition and perspective to limited re-
source allocation and to our review of intervention studies.
- _gz Unlike generally accepted standards with respect to evaluating
£ z time-series experimental designs or the type of statistical
B % ?‘% analyses appropriate for various group designs, there are no
a Z S generally accepted standards for the type of analyses we
attempted in this review—the policies and costs of clinically
significant impact across various intervention foci. Critique
s will be welcomed if it can lead to a consensus on how to
2 §§ ?: £ evaluate clinical impact as can be used in the context of
A 5 3 limited resource allocation.
= The first part of this review examined the complex issues
£ involved in public policy and resource allocation. Given re-
2 B z § sources are constrained, it appears valuable to determine in-
S S 2 tervention procedures that result in substantial and consistent
g impact for young children with ASD and also to ascertain their
g Eo En “costs”. The unit of analysis we used, total hours of interven-
_ _ tion per participant, was not our original goal. Had the articles
3 g % reviewed more consistently specified the characteristics of the
£ & & individuals implementing the intervention procedures, then
. calculations could have been performed as to actual monetary
= & = cost using geographical average cost for various types of
service providers (e.g., special education teacher vs. under-
graduate student, vs. Ph. D. vs. BCBA, etc.).
However, even given the disappointing limitations in the
extant literature, this review brings attention to important
5 - 3 issues of desired standardization in reporting intervention
;S e E g % = = parameter.s and chilq chgracteris‘fics. .Further, it represents a
n%’» % éﬁ 5~=§ Eog:% = g ig % g - first §tep in aggregating information in a manner .that allows
E 3 g :'j B g § g R £ ;g g g% for discussion bet\yeen researchers, careglvers,‘pohcy makers,
=) c %53 5 5238 2= E 25% and those that are in the role of resource allocation. References
é EPR RS z3 % = @ £ §§ g5 § to statements such as “The XYZ approach yields the best
g £ E '33 g §§ gg g g § :;‘;j £ g 5 outcomes” are simply too broad to be of continuing use in
v E %;é ZE é ‘:; g é ﬁé’ = zfg gé § g % the complex process of sewice. dt?livery ona large 'sctale and
_ié b gg b § 5E< 2 <§ g EE3 278 reﬁnerpent gf efficiency in achieving meaningful clinical and
= = & N educational impact.
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