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Interventions for Autism Spectrum Disorders

EXECUTIVE SUMMARY/|

The number of children in Maine with Autism Spectrum Big&®Brhas increased significantly over

the past decade. Since 2000, the number of children receiving Special Education services for ASD in
Maine schools jumped from 594 to 2,231in 2@&n increase 0276%. A recent study estimated that

the total cost of caring for a person with autism dw®or hetifetime can reach $3.2 milliowith more
than$35 billionspentcollectivelyper year (Ganz, 2007) To conserve already scarce resources d&nd o

fer the best possible services to children with ASD, it is necesgBgtify and understand the trea

ments and methods that produce positive outcomes as proven by reSeacte helpto clarify some

of the conf usi oandeandblesievidengidrf@ned weatmantkdscisiotisyssaving pe-

cious time and resources.

Autism Spectrum Disordare a category of neurodevelopmental disordersgaracterized by distinct

and pervasre impairment in multiple developmental areastipularly social skills and communication
(American Psychological Association, 20@)ildren with ASD exhilatypical patterns of social iat

raction and communication that are not consistent with their developmental age. These patterns becom
apparent in the first few years of life and are generally lifelong challeri@=hieve, Rice, Boyle, Visser,

& Blumberg, 2006) Early, intensive identification and interventian greaty improve outcome®r

children with ASCE{keseth, Smith, Jahr, & Eldevik, 200Early and effective treatment also offers
opportunity for significant cost/benefinprovement througtegained productivityof individuas with

ASD andheir caregives (Ganz, 2007).

Evidencéased practice is a framework for integrating what is known from research inteadckd-
tingsin a manner that respondsttee individual chacteristics and values of the individual being served.
There are three main components to evid&ased practic APA Presideiad Task Force on Evidence
Based Practice, 2006; Burns & Hoagwood, 2002)

e Best Research Evidemhcearder to integrate research into practice, it is critical to be aware of the
scope and quality of the literatur&he quality and type of research is empotant factor in the
evaluation of evidenceEfficacy, the extent to which the treatment had the desired effect on the
outcomes, is the critical determinant of empirical evid@mepita, 2003)

e Clinical Expertise & JudgmPn#ctitioners in an genceinformed frameworlexercise their clin
cal judgmento select methodhata ddr ess the clientds needs by
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environment, life circumstances, strengtid challenges(APA Presidential Task Force on
EvdenceBased Practice, 2006)

e Valuestvidencebased practice igonsistent with théde¢ | d a rs daluésaandi pergpéctives
(APA Presidential Task Force on EvidBased Practice, 2006; Chambless & Hollon, 1998;
Chorpita, 2003) Engagingamilies in the process of evaluating, identifying, and implementing
evidencebased interventions critical Family @gagement promotes collaboration between
familiesand practitionersand better inforns individual treatment planning

This project focused on the first factor in evidéased practiced best research evidenc@he purpose
of this workwas twofold Systematially reviewthe researcHiterature for treatment in AS&nd subs-
quenly determir the levek of empirical eviencefor treatmentcommonlysed for children with ASD.
It is hoped that addressing this first element of evidbased practice wilenable providers, fanties,
and systems to uslee latest research toetter inform treatment planning, decisimaking policy m-
ing, and resource development.

In response ta growing need for information on evideruased treatments for ASEhe Maine B-
partment of Education arttie MaineDepartment ofHealth and Human Services led a partnership of
stakeholders in aystematiceview of the latest research on treatment for ASTChis review wased

signed as an update to tHdaine Administrators of Services for Children with DisabNAERSELAU-

ism Tak Force Report issued in 2000, one of the first efforts in Maine to review the treatment literature
for ASD. Over the course of a year, laypersons, state agency staff, providers, and researehers
viewedmore tharl50 studiesf 43 different treatmentor children with ASD.

The Committeebjectively reviewedhe researclusing a validated rubrjche Evaluative Method foeb
termining EvidenBased Practice in Auti@eichow, Volkmar, & Cicchetti, 20@8)J assiged eachin-
terventiona level of evignce rating The quality of each study was carefully evaluated using a set of
primary and secondary quality indicataaad factored into the determination ttie level of evidence
usinga corresponding rating scale.

Levels of Evidenck

e EstablisheBvidenceThe treatment has been proven effective in multiple strong or adequately rated
group experimental design studiesylesubjecstudies, or a combination. Results must be replicated in
studies conducted by different research teams.

e Promising Eence The intervention has been shown effective in more than two strong or adequatel
rated group experimental design studies or at leasssthgdesubjecstudies. Additional research is
needed by separate teams to confirm that the interverffextii@en across settings and researchers.

e Preliminary Evidencehe intervention has been shown effective in at least one strong or adequatel
rated group osinglesubjectlesign study. More reseasieeded to confirm results.
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e Studied and No Evidenof Effeic Numerous (three or more) strong or adequately rated studies have
determined that the intervention has no positive effect on the desired outcomes.

e Insufficient Eviden€onclusions cannot be drawn on the efficacy of the intervention ok tf a
guality research and/or mixed outcomes across several studies.

e Evidence of Hari®tudies or published case reports indicate that the intervention involves significant
harm or risk of harm, including injury and death.

Established Evidence | Applied Behavior Analysis e Applied Behavior Analysis for Challenging Behavior
e Applied Behavior Analysis for Communication
e Applied Behavior Analysis for Social Skills
e Early Intensive Behavioral Intervention (EIBI)

Augmentative and Alternative| «  Picture Exchange Communication System (PECS)
Communication

Pharmacological Approaches | e« Halperidol (Haldolp Effective for aggression
¢ Methylphenidate (Rita)id Effective for hyperactivity
o Risperidone (Risperidd)Effective foiirritability, social
withdrawal, hyperactivity, and stereotypy

Promising Evidence Applied Behavior Analysis e Applied Behavior Analysis for Adaptive Living Skills

Augmentative and Alternative «  Voice Output Communication Aid (VOCA)
Communication

Psychotherapy e CognitiveBehavioral Therapy (CBT) for Anxiety
Preliminary Evidence | Applied Behavior Analysis e Applied Behavior Analysis for Academi&sNumeral
recognition, reading instruction, grammatical morph
spelling.

e Applied Behavior Analysis fdfocational Skills

Augmentative and Alternative «  Sign Language
Communication

Developmental, Soci®ragmatic| e Developmental, SociBragmatic ModelsEclectic
Models Models

Diet & Nutritional Approaches | e Vitamin G5 Modeskffect on sensorimotsymptoms
only

Pharmacological Approaches | « Atomoxetine (Stratterad Effective for attention defic
and hyperactivity

¢ Clomipramine (Anafrani)Effective fotereotypy, rii-
alistic behavior, social behavior
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e Clonidine(Catapres) Effective fothyperactivity, irr
bility, inappropriate speech, stereotypy, and opposi
behavior

Psychotherapy e CBT for Anger Management

Sensory Integration Therapy

Touch Therapy/Massage

Other e HyperbaricOxygen Treatment
Studied and No Evidenc( Pharmacological Approaches | e« DMG
of Effect e Secretin
Insufficient Evidence Applied Behavior Analysis e Applied Behavior Analysis for AcadendaSooperative

learning groups

Augmentative and Alternative « Fagcilitated Communication
Communication

Diet & NutritionalApproaches e GlutenCasein Free Diets
e Omega3 Fatty AcidSupplements
e Vitamin B6/MagnesiuBupplements

Developmental, Social Pragma « DIR/Floortime
Models e RDI
e SCERTS
e Solomonds PLAY model

Pharmacological Approaches | ¢  Guanfacine (Tenex)
e Intravenoutmmunoglohi
e Melatonin
e Naltrexone (Revia)
e SSRILitalopram (Celexa)luoxetine (Prozac)
e Valproic Acid (Depakote)

Sensory Integration Therapy | e  Auditory Integration Training
e Sensory Integration Training

Social Skills Training e Social Skills Training
e Social StoriesekE
Other e TEACCH
Evidence of Harm Pharmacological Approaches | e Intravenous ChelatidfsingEdetate Disodium
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Based ontsinvestigation of the research literature, the Comnatiaeludethe following:

The research clearly indicatdst there are effective treatments for some core deficits @ad r

lated challenges of ASD. For instance, comprehensive behavioral treatment has some of the mo:
compelling evidencevhichemphasies the importance ofearly and intensiveinterventionfor

children with ASD.

Substantial investment in quality research is netededtherdefine effective treatment fohSD
Research specific to educational and behavioral interventions for children with ASD in the context
of schools is seriously lacking. This is of deep concern since children receive a greatrdeal of se
vices through the education system.

Compaative research othe efficacy of various treatment modelguld be very valuable

There is a dearth of research tveatmentof older youth, adolescents, and adults with ASD. This

is worrisome givendhthe numbeof adults with ASI3 expected tosignificantlyincrease in the
coming years as children with ASD mature.

Families should be informed consumers of treatne ask questions of providers about the n

ture and quality of the research behind the treatment their child is receiving.

Providers need to make treatment decisions in active partnership with families while integrating
relevant research into their ptaxe and treatment planning process.

Resources are needed to build capacity throughout Maine in order to efficiently and effectively
deliver evidencédased treatments to children in their schools, homes, and communities. This r
quires resources for training, evaluation, and workforce development. For example, ABA has
some of the best evidence for treatment in ASD yet Mainertyg26 certified ABA practitioners,

with most located in the southern counties.

Evidencévased practie does not seek to dictate the interventions that should be used at the expense of
others. Rather, it is a framework to integrate what is known from research inoneagbractice in a
manner that is accessible to families, responsive to what chigebrand consistent with what providers
can accomplish given available skills and resources. The first step toward dwidedcpractice is
creating awareness of what the best available research says. It is no longer enough to useb&hat we
lieveworks, we must consider what twgowworks in order to close the gap between science and-pra
tice, utilize limited resources wisely, and best serve Maine children with ASD
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Interventions for Autism Spectrum Disorders

INTRODUCTION|]|

Recent statistics indicdltat the number of children diagnosed with Autism Spectrum Disorder (ASD) has
skyrocketed the latestfiguressuggesthat approximatelyl in 91 children in the UniteStates are au

rently diagnosed withSD(Kogen Blumberg, Schieve, Boyle, Perrin, Ghanaébwl,, 2009) In Maine,

the rate isthought to beeven highewith an estimated in 77 children identified with AS®the second
highest rate in the natigithoughtful House Center for Children, 2009yesponse tmcreasinglemand

for sevicesfor children with ASD in our schools and commutingedaine Departments of Education

and Health and Human Servigestnered with members of theommunityo assesshe researchand
determine the level of scientific evidence for interventiorsntly available for ASD

Ths projectcontinedthee f f ort s of t h &vdéhbeBdsat Practice AdviSo§ommitteee s
( 0 tCohnemitteé Yo study and disseminate informationtioa scientifievidencefor treatmentsof chit-
hood behavioral health condition§his work aloserves as aomprehensivepdate tothe Autisn Task
Force Reporissued in 200y the Maine Administrators of Services for Children with DisalfM#&s
SEC) To the best othe Committe@ lnowledgethe MADSEC repowasthe firstmultidisciplinargffort

in Maineto objectively examine theesearch foselectinterventions foASD In the years sinddADSEC
issuedts report, the breadth anddepth of the research of AShas evolvedin fact, morethan 2,100
studies regarding autism have been published in-pmeéewed jomals since 2001 Given the signif
cantnumber ofchildren wittASDbeing served in Mainand advances in research over the last decade,
a new review of thditerature istimelyand appropriate.

The Committeeevaluatal peer-reviewed research famore thard0 interventionor childrenand youth

with ASD, including psychosodiahavioral, developmentatomplementaryeducationaland pharna-
ceuticakreatments.A wide variety of treatment options have been developed for children with ASD and
it can be difficultfor parents, educators, and practitionsosknow whatouldbe most effective given
each chi |lrcdulhstancasnciSigce keelp o clarify sane of the confusiombout whatowvorkso
Well-designed studiesanshow that some interventions aeey effectivefor certain symptoms or beeh
viorswhile others are notThe implications of this information pmefound understandingvhatworksas
demonstrated byesearcttan inform choices thatprove livegSteele, Roberts, & Elkin, 2008)
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Ths documents intended toprovide an updated view othe
best available research evidence for treatments fautism
Spectrum Disorderertain stakeholders may find this report
especiallyuseful

e FamiliesEducators& Practiioners:Evaluating andselet-
ing treatments can be a daunting task. This repoot p
vides an objective evaluation ofhe best availablere-
searchevidence for the myriad of treatment options- cu
rently availablefor ASD(Steele, et al., 2008)

e Policymaker#As Maine continues to enhance its system of
care, t is hoped that policymakers wadbnsidetthis info-
mation in their decisionakingsothat all children in Maine
havesufficientaccess to evidendssed interventions.

e Busines& Community Leade®8SD touches the lives of
manyfamiliesin the places wherere live and work. The
Committeehopes that sharingnformation on effective
treatment methodsinspires leadership, innovation, and
supportamong business and community leattersprove
service delivergystems

e Researche®escribing themount and quality of research
behind available treatmentsiraws attention to areas
needing further research amavestigation

Children with 8D truly have a spectrum of challenges abd a
ilities therefore treatments shadi be tailored to reflect their
indviduality. It is not enough to simplge ay evidence
based treatmentt hey are not oOonet si
ments discussed in this report vary widely in their focusi-intens
ty, duration, and methodsnd thusmust be carefully ew
luatedandmat hed to a chil dds wuni g

It is not the intention of this report to indicate what interventions
shouldor should not be usedamiliesshould always decide
what treatment best meets theeds of theirchild Children

have a right to treatment thas reflective of their individual
strengthsand challengesand that accommodates any change

in the nature and intensity tfeir needs(Office of Child and
Family Services, March 200&)lowever, &milies and prod-
ersshould seekhe most current and complegsearchinfor-
mationto factor into their decisionsegarding treatment As

oTreat ment
&

ol ntervent

Treatmenis generally under
tood as a service used toreo
rect or alleviate a ecific
medical condition, issue,
problem. Theeffectiveness ol
treatment is usually evaluate
and measured based on th
i ndi vi du a l(Barker,
1999).

Interventiomncludes treatmeni
but also encompass other
services or activitiesprac-

titionersuse to address or pr

vent an i ndi v
(Barker, 1999) Intervention is
a term sometimes used o ¢
cial work, education, and othe
ecological, crosdisciplinary
fields to describ services tha
address the problems of a
individual.

The Committee reviewe
Otreat me notisnot-e
tionso wi t hou
field or entity that might utilize
them. These terms are us
interchangeably in this report.
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science continues to evolve, it is expectedASax

treatment will bdurtherrefined. Threfore, pern- _
DHHS Evidence

odic reassessmentd the scientificliterature will D?E%éhrg;%ghof Based Practice
be neededso that families and providers have Advisory Committee
current infomationin orderto inform their choices  \ J \ /
and decisions

PROJECT ORGANIZATION Bidencazsed |
The Chil dr endsBasBek Pracicees Ev | denc Pfaggﬁnﬁg\éigory
AdvisoryCommittedormed in 2007 asthe child L )
focused Subcommitteeof the DHHS Evidence '

Based Practice Advisory Committee. Comnit

tee is charged with reviewing the research base

for treatmentof childhoodbehavioral health g Autism Spectrum
ordersin orderto better inform policy, practice RiSomerSiiplect
and resource developmeint Maine It is not a \ /
policymaking entity, but an gdhory body that informs stNate FIGUREL PROJECT ORGANIZON
agency work. TheCommitteasled by Chi | dr e n & ¢

Health Serees, a division of the Office of Child and Famny

Services.

A diverse group of stakeholdeconered in 2007 to reviewand rate the research opsychosocial
treatmentsfor disruptive behavior idorders(Beaulieu, 2008) Following this successful revidve, t
Cammitteeturned its #ention to ASDdue toa growing concern abothe needs othis populabn. The

Maine Departmerg of Education and Health and Human Services agreed to jointly lead this project in
recognition of the mutually important roles #ducationand behavioral health siems play in serving
children with ASD. h& Muskie School &ublic Service providetechnical assistana@search support,

and data analysisto the projectthrough a cooperative agreement with the Office of Child and Family
Services

Due to the nuances involved in ASD research and the relevance of thigossugystenthe Committee
incorporatel stakeholderand experts in the field of ASD, inalgl parentsan adultwith ASD, edae
tors, providers, and advocates. Thgtism Spectrum Disordpreject beganin August of 2008 Initial
work focused on &blishing common language and understandbmuBASD research methodology,
and evidencébased practice.Followinga review of the literature, th€Eommitteeadopted a systematic
review proceswith a corresponding rating scdteorganize thevork

ABOUT AUTISM SPECTRMSORDERS|

Autism Spectrum Disorders, also referred to as Pervasive Developmental Disorders (PDD), are a categol
of neurodevelopmental disorders that include
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e Autistic Disorder (autism)
e Pervasive DevelopmentalsorderdNot Otherwise Specifiec

(PDBNOS) Autism Spectrum Disorde
e Asperger s Syndr ome are now more common
e Rttds ;and sorder than childhood cancears
e Childhood Disintegrative Disorder. the United States.
Due totheirlower prevalence andiffering symptom profileChild- (Gloeker, Percy, & Bunin, 2005)

hood Disintegrative Disordarn d Ret t 6 s D induded

in ths review. Research of treatments for ASD generally does

include children with these two diagnosé&tudies that focused o..

children with Autistic Disorder, PDD S , and/ or Aspergerds Syndr ome v

Because functional abiliand expression osymptora canvary widely among children withetbe diay-
nosesfrom profound disability to higlunctioning t hey ar e sai d .0t o Cammitteet on
chose 0 use the term OAuti sm Spectinnaognionthatno tdee r s 6
children are impacted by these disorders in exactly the same manner or to the same degree.

According to the Diagnostic and Statistical Manual of Mental Disorderd \(I®Y] Autism Spectrum
Disorders (ASD) are characterized by distinct and pervasive impairment in multiple developmental areas,
primarily social skills and communicatfmerican Psychiatric Association, 200N)ese disorders are
marked by the presence astereotypicabehavior such alsandflapping and body ro&ing as well as

by excessive preoccupation with certain objects, interests, or activities. Children with ASD exhibit pattern
of social interaction and communication that are not consistent with their developmental aget-These pa
terns become apparent in the first few years of life and are generally lifelong chall€ageieve, Rice,

Boyle, Visser, & Blumberg, 200&)khough with early andffectiveintervention, children can often learn

new skill&nd improveexisting ones

Studies have consistently documented a significant increase in the number of children identified with AS

across the United Stateser the last 15 years

Maine Children Classified with Autism in (Centers for Disease Control and Prevention,
Special Education 2002008 2009; Hollenbeck, 2004; Schieve, et al., 2006)

While it is not knowiif this increasés attributa-

ble to how ASD is identifiednd diagnosegan

2231

* 276% 1760

2288 2000-2008 actual increase in prevalence, or a combination
1500 594 of factors, the number of children identified with
1000 ASD in Maine and acr®ghe country has been
500 1+ m 7 growing. ASDs arenowthe second most common
0 S P e developmental disability after mental retard
2000-01  2006-07 2008 tion (Centers for Disease Control and Prevention,
Source: Department of Education, Z 2009). A recent national survey of parentg b
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U.S. Department oHealth & Human Service MaineCare Recicipients with ASD

estimated thatl in 91_chi|drenage_s 317 years 2000-2008
old were currently diagnosed witkSD (Kogen,
et al., 2009). This is a $stantial hicrease from 3000 T 281% 2451

: ) : 2000-2008 1929
earlier estimates by theCenters for Disease

trol of 1 in 150 children(Centers for Disease 2000 643

Control and Prevention, 2009) 1000 D

Prevalence in Education| 0 - = — o
2000 2006 2008

Education data echo this trend-ederal dta
gathered for the Individuals with Disabilities Source: Departme”;gggeanh and Human Ser
Education Act (IDEA) indicHtat the number of

Maine childrenages 622 with ASD eceiwng
Special Education servicggew by 1672% between 1992 and 2003(Hollenbeck, 2004) This is
pared to a natiowide 834% increase in children agesld with ASCbetween 1994- 2006 (Centers
for Disease Control and Prevention, 2008aine Department of Educatidata showgthis trend is ld¢
ly to continue.Since 2000, e number of children Maine schootdassified with ASbasincreasedy
276% (Department of Education, 20Q9)

Prevalenceamong Medicaid Recipients|

Utilization data fronthe Medicaid programalso showan increasein the prevalence oASDin Maine
Between 2000 and 2008 he number of people with ASiiho received MagCare services increased
by 281%.

The significargrowtho f A SD i n Ma i n endesscoreyytisetneedhfor planful resaurce andi
capacity develpment in order to adequately address the needs of this edipgn population
(Department of Health and Human Services, February 2009)

WHAT IS EVIDENBESED PRACTICE

Bvidencebased practicenas beema priority in the behavioral
health and education fields over the past decabeegrowing
: . need for highqualty c hi | dr e n 0 ealthserVicasvhiaso r a |
I_EV|denc_é3as$dhpr%ctlce IS .ﬂhe increased the eémandfor treatmentghat are proven to -
Integration of t € est ava duce better outcomdkevant, 2005; New Freedom Commission
ble research evidence with 5y Mental Health, 2003) The elucationsysterhas also &n-
clinicalexpertise in the context phasizedthe use obvidencebased practicehrough legislation
of patient characteristics,l€u  and policysuch afNo Child Left Behiri@oalition for Evidenee
ture, and preference. Based Policy, December 2003For examplefederal edua-
_ _ ~_tion policycalls for eduators toaddress the needs of students
- American Psychological Associatiogy,gging with academics and behavior wititerventions pe
ported by researci{Gresham, 2007) Theemphasis omte-
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ventions backed by research necessitates a common

N ) derstarding of evdencebased practice.
Control condition: A comparison grou 9 P

of subjects in a reseasthdy Definngand coming to a coeWmon u

that receive treatment as usua|, dence is not simple (Chambless & Hollon, 1998;

or are placed on a waiting list || Chorpita, 2003) Our current understanding of evidence

for the treatment under study. | based practice in behavioral heattireis larcely rooted

in the work of American Psyological Association Task

Efficacy: The strength of the causal r] Forces(Task Force on Promotion abisemination of

tionship between the treatmen|| Psychological Procedures, 1995, Task Force on

and its intended outcom@&oes || Psychological Intervention Guidelines of the American

it work? Psychological Association, 1999)hae Task Forcesed
veloped somef the firstguidelinesonresearckhnformed
practice (Chambless, et al., 1996)The Committeehas
endorsed the American HRsychc
tion of evidencdased practiceEvidencbased practice
is the integtion of the best available research evidence
withclinical expertise in the o of patient characteri
Randomizedd@trolledTrial: A type of || tics, culture and preferer@PA Presidential Task Force

research study in which subjec|| on Evidenec®ased Practice, 2006) This definition a

are randomly selected to recei|| knowledges that evidendmsed practice does not exist

the experimental intervention ¢|| in a vaoum, and that research, clinigadactice, and

a control condition. client values influence each other.

Effectiveness: An assessment of how
the treatment generalizes to
realworld settings.

Although the terms are often used interchangeabéy, t

me a ni n gvislencebfisedopeactice and O e-vi den
based tr e aistince Bvidéncbasedetreatment

refers to specific treatments or intervention models that
have proven effectivdor specific problems in certaim-ci
cumstancdsy numerous scientific studiesvant, 2005)
Evidencbased practicéridges the sciende-practice

gap by using research evidence to inform clinical practice

in the context of the client

SingleSubject Design: A type efr
search thaneasures effects of
an intervention at the level of t
individual under carefullyneo
trolled conditions.

Thee are three core components to evidenbased practice: Bes research evidengainical expertise
and judgmentand dient values and voicAPA Presidential Task Force on EvidBased Pactice,
2006; Burns & Hoagwood, 2002)

Themainelement inthe determination afesearchevidences efficacy (Chorpita, 2003) Efficacyrefers
to the strength of the causal relationship between the treatmentsamdended outcomes. In other
words, doeghe treatmenhave the desired effect on the target behavior or sifficacy is established
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through weltlesigned research studies in which outcomes are
observed andmeasured and compared a netreatmentcon-

fLife Journey through dition.

Autism: A Paren

b el e el clgl The quality and type of a research study is an irtgdrfactor
guide for families. in the evaluation of evidenceResearch studies are conducted

using different method® varying levels of scientific integrity.

Well-designed esearchis highly controlledneaning thathe

www.researchautism.org families and children are carefully screened and seletctdd

the parameters of the researchnd administration of the

treatment is closely monitored to ensure that it is identical to the

original treatmenprotocd (Chorpita,2003). If a study is weltontrolled, theasearcher can reasonably

suggesthat the outcomes of the study are due to the intervention.

Available at:

However, if a study does not include good controls, the researcher cannot say with certainty that the
treatmentwas responsible for the outcawé the study. Poor experimental control means that amy nu

ber of other factors, such as the passage of time, other treatments the subject may have received, or the
environmentannot be ruled out as an influence on the outcomes. Unfortunately,vathdize&luster
methodologythat nonetheleseport good outcomes are sometimes published. If quality is not cons
dered in the assessment of the study, the readsr be misled iconcluthg that the treatment in gge

tion is indeed effective.

Group Experimental Research Design|

Differenttypes of researcltstudies have varying levels nfjor. Studies usinbetweergroup research
designassign participantor ecei ve t he experi ment al iet,acemparme nt
son group of subjectshoreceive treatmerds usuabr whoare placed ona waiting list for the exper
mental treatmentThere are certain advantages of betwegroup research desigmcluding the ability

to test interventions with large numbers of people which allows for researchtodseltpeneralized

more easily back tthe population (Smith, Scahill, Dawson, Guthrie, Lord, Odom, et al, 2007).

According to Sibbald & Roland (1998 rdomizedantrolledtrials (RCT)are amongthe most rigorous
betweengroup research desigrbat candetect a caus@nd-effect relationship between the treatment

and theresults Large RCTs are authoritative tests of efficacy because they allow researchers to measure
and analyze various factors related to responses to the interventions with a greater degree of statistical
sensitivity (Smith, et al., 2007).

However betweengroup researclstudiesjncluding RCTeave important limitationgorth noting Be-
cause results are aggregated from a large group of people, it can be difficult to discern individual
changes (Smitht al., 2007). Conversely, results maydlseo beovergeneralized if studies do not have

a good degree of experimental control. Randomized group experinaeatsliso costly and timem-
suming Bhical concerns oftattiscouragethe use ofexperimentalgroup studiedecausewithholding
treatment or providing a possibly inferior treatmenthildren in a control conditianoften considered
unethicalSibblad & Roland, 1998) Such concerns hav&de the use of RCTand large controlled
group studiesn ASDresearch relativelyare. A substantial portion &ASD researglespecially resarch
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on treatment efficacyis donethrough the use ofrglesubjectdesignstudies Single-subject research
seeks edence supporting functional relationshypsveenthe intevention andchanges in behavior
comes with rigorous,ntmlled methods, red as such can also be useddentify evidencéased prac-
tices(Horner, et al., 2005)

SingleSubject Research Design|

Singlesubject research studies are designed to documeseffdet of an interventiorat the individual
leveland can etablish the generalization of treatment effects acrogsithdls, therapists, and settings.
Treatment effectiveness is established for an individual by repeatedly measuring the frequency of target
behaviors before and after the treatment is inmpéated. The no treatmeargatment comparison is then
replicated multiple times to demonstrate a functional relationship between the treatment and therapeutic
behavior change. Generalization of treatment effects is established by systematically mgplieati
singlecase research design across different patients, behaviors, therapists, and seitangendéated

through singlsubject design areresented using visual graphs, makpogsibleclear comparisons of
behavior before and after the interveom possiblg(Fisher, Kelley, & Lomas, 2003)

Despite their utility and applicability to ASD research, there are important limitationstypethos re-

search. For example, it can be difficdtdirectly comparenterventioato eachanotherin an exper-
mentdue to the small number of subjeatsl the inabilityto easily combine different methods into an
intervention packagéSmith, et al., 27). Because the intervention is studied with the individual or with
very small groups of individuals, inferences cannot be drawn about the applicability of the intervention to
other people with ASD without multiple shsglbject studies by several resggers. Lonterm outcomes

can also difficult to gauge since singése studies tend to focus on immediate or-sdrontchanges in
behavior following the intervention (Smith, et al., 2007).

Mostreviews of treatments in AgPnerallydo not includeisgle-subject resear¢keading manyto can-

clule that there are few or no eviderndmsed treatmentsn ASD(Chorpita, 2003) TheCommittedeels

it is important to include singdabject research in this review given that much of the research relies on this
methodology. To excludkesestudiesvould distort the state of the reseaid possibly lead to ine

curate conclusions.

Many interventions ardeveloped in labsand testedunderhighly controlled conditions that do nmet
semblepracticein realworld settings In contrast to efficacyffectivenesis defined by how well the
treatment performs in realorld settings where environment and tlamaracteristics cannot beneo
trolled. Effectiveness may be viewed as the generalizability of an intervention across individuals, se
tings, practitioners, and target behaviofhisfactor is equally important when evaluating evidebee
causereatmentshowrto be effective in lab conditions may not necessarily translatieto the field
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In an evidencéased practice model, rpviders exercise
their clinical judgmerto selectmethodsthat address the
clientbysakieedsi nto account the Researchs s envir o

life circumstances, strengthend challenges (APA Evidence

Presidential Task Force on Evidddased Praoce, 2006)

Treatmentis chosentobe onsi stent with the ¢€¢lientodos unique
needsthec | i n pwnikrowlédgeskillsand abilitiesas

we | | as the treatmentds eff@|¢nlicia|vene\75| I n the
Evidencébased practiceenablesproviders to exercisgheir Expertise alues

best clinical judgment in weighing the research evidence
againstwhat ismost likely to be effective based upon the

p r o v iclohieat s&ills and trainintpe environmenand the FIGURE: APA PRESIDENTIAL TAEORCE ON
clientds situation. EVIDENGBASED PRACTICE, 2006

Thefinal dimension of evidendmsed practice relatsto the unique characteristics, culture, zaidef

the client Ideally, evidencdased practice isonsistent withthé¢ | d a rs daluésamiipérspd
tives (APA Presidential Task Force on EvidBased Practice, 2006; Chambless & Hollon, 1998;
Chorpita, 2003) Engagingamilies irthe process advaluating identifying and implementing evidence
based interventionis critical Family egagementpromotes collaboration betwedamiliesand practi-
tionersand better inforns individual treatment planningurthermore, sing research to infortreatment
decisions caexpand thechoices opossib¢ treatmentmethods

PROCESS & APPROACH

It is important to placéevelsof scientific suppoxn a continuum in order ientify interventionsvith
little or no evidencethose thatare repeatedly substantiated by objective evidence, and thoseatieat
building an evidence baselevdsof evi denced6 rating scales have
numerous reviews of social services research, including iautishar to organize these distincti@hsA.
CaseSmith, Marian, 2008; Chambless & Hollon, 1998; Levant, 2005; Rogers & Vizddt&g, Rating
systemare took that enable systematic detection and consistent definitiorelafive amourstof re-
searchevidencebetween interventiondVithouttheserubricsthere is a risk of inconsistent and subjective
definitioné asf teslbbeqimdniderificatiaftoo many or too fevevidencebased
treatmentgChorpita, 2003) For example, por large-scale reviewsisng moretraditionallevel of ev-
dencestandards identiéd very few, if any, evidencebased treatments forASD(Lord, et al., 2001,
Rogers, 1998) certainlya limited and discouraging conclusion

Mostrating scalescategorize treatment effectiveness arotevek wefle s t a b Itreaimergsand
treatments hat ar e o00Opprroonbi ashi | nyg @hérpita, 2083; Higa & Cldorpita, 2008; Task
Force on Promotion and Dissemination of Psychological Procedures, H89&ver, theseating
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Rating of Research Report Strength

Strong

Group researciReceived high quality rating
on all primary indicators and showed evid
of four or more secondary quality indicato

SinglesubjectesearchReceived high qualit
ratings on all primary quality indicators an
showed evidence of three or more seconc
quality indicators.

Adequate

Group researcliReceived high quality rating
on four or more primary quality indicators
no unacceptable gugliatings on any prima
quality indicators, and showed evidence ¢
least two secondary quality indicators.

SinglesubjectesearchReceived high qualit
ratings on all primary quality indicators wit
unacceptable quality ratings on any prima
qudity indicators, and showed evidence o
least two quality indicators.

Weak

Group researcRReceived fewer than four h
quality ratings on primary quality indicator
showed evidence of less than two second
quality indicators.

SinglesubjectesearchReceived fewer than
four high quality ratings on primary quality
indicators or showed evidence of less tha
secondary quality indicators.

schemebave certain limitations, includingmow definitions
of evidence, exclusion of singlabject esearch, andimited
or no cansideration of esearch quality. ASD researchre
compasses a wide range of fields, including atioe, py-
chology, psychiatry, speeldnguage pathology and
pational themapy, all of which use many other types of
searchthat have value Given the prevalence of single

subject studies in AS&earch, some have recommended this

type of research be integrated into the formula for evidence
(Chambless & Hollon, 1998; Horner, et al., 2005)

Rating Mehod]|

A consistent and objective method to apply reseatality
to level of evidencedeterminationdias been laking until
recently in behavioral health researdm order to deliver a
comprehensive andconsistentreview, the Committee
adopted a method developal specifically to evaluate
dence in ASD researcfihe Evaluative Method for Determi
ing EvideneBased Practige Autisnincorporates both ex@
rimental group research and singkbject research ithe
determination of levelof evidence(Reichow, Volkmar, &
Cicchetti, 2008) It includesa rubric toevaluat the quality
of researchstudiesand also outlinesaresponding criterido
determinelevel of evidence based on bothe quality and
outcomes of theesearch(Reichow, et al., 2008) Thisme-
thod represents a standardizedinpirically validated, and
struitured way to discern evidendmsed practicespecific

to ASD

Quality Indicatorqg

The Evaluative Methodises wo sets of quality indicatars
one for group experimentastudies andone for single
subject studies There are wo types of quality indicators
within each research category (group and shsgieject)
primary quality indicatoasid secondary quality indicators

Primary quality indicatorare aspects of a study that are
important to controin order for the researchio be valid
Based on careful assessmafra study each primary ind&:

Printed with kinglermission from Springer Science+Business Media and the primary
author:Journal of Autism and Developmental Diso88e 2008, p. 1314, B. Reichow, F.
R. Volkmar, and D. V. Cicchetti, Tabl€&pyright 2007 by Springer Science+Busines:
Media LLC
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tor is assigned a rating dtrong, acceptabley unaccepble,
according tgre-determined guidelines

Secondary quality indicatorare elements of research the
are importantto ensurequality, butare not criticafor the re-
s ear c h o0 sSecoraary indicatoys have two levels:
denceor no evidenceTheCommitteenade some minor aga
tations to thequality indicatordo better meet the objective:
of itswork

Each esearch stydthat wasreviewedwas assigned a rating
of O0®%badagduadre aowording ththe number
of primary and secondarguality indiators TheCommittee
developed aworksheet testructure angyuide reviews of st-
dies and to help ensure intexter reliability.

Small groupsreviewed studiesfor each intervention with
Committeemembes independently reviewing studies ar
completingheir worksheet The mall groups met to compart
ratings resolve any disagreements inconsistencies, ar
reachconsensuggardinge a c h st u.dAt @ast twoe
Committeemembers reviewedaeh studyto ensure reliability
and objectivity Research staff also reviewed and rated ea
study for purposes of reliability, although formal intater
reliability measurement was beyond the resources of
Committee.

Levek of evidencd

The Committeedetermined alevel of evidencefor each
treatmentbased on an expanded version of tlgvaluative
Methodrating scale(Reichow, et al., 2@). Several levels
were addedto the rating scaleto meet the needs ofitire-
view. preliminary evidencgudied and no evidence of effe:
insufficient evidencand evidence oharm Some interve-
tions such as secretihave many strong studiesvhichcan-
cluced that the treatment had no beneficial effecRather
than simply ontihg the treatment froma list of evidence
based practicesthe Committeebelieves thait is more aat-
rate to acknowldge that the treatment has consistently be
shown not tavork describingt accordingly astudiedandno
evidence of effect Furthermore, somaterventions in ASI

have either poor researchr no researcimeeting the Comtni
Adapted from and printed with kind permission from Springer Science+Business Me
and the primary authodournal of Autism and Developmental Diso8@e 2008, p.

1314, B. Reichow, R. Volkmar, and D. V. Cicchetti, TablE®yright 2007 by Spn-
ger Science+Business MedieC
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Levels of Evidence

Established EvidedcEhe treatment
has beeproven effective in multiple
strong or adequately rated group e
peimental design studies, shagibject
studies, or a combination. Results r
be replicated in studies conducted b
differentresearch teams.

Promising Evider&&hemtervention
has been shown effective in more th
two strong or adequdyeratedgroup
experimental design studieatdeast
three singlksubject studieédditional
research is needed by separate tear
to confirnthat thentervention is effe
tivein differentsettings.

Preliminary Evideng& hemtervention
has been showmbeeffective in at
least one strong odaquatéy rated
group or singlsubject design study
More researctsneeded to confirm
results.

Studied and No Evidence of Edfect
Numerous (two or more) strong or
adequately rated studlesve dete
mined thathe intervention has noipo:
tive effect othe desired outcomes.

Insufficient Eviden&€onclusions ca
not be drawn on the efficacy of the
intervention due to a lack of quality
researcland/or mixedoutcomes
acrosseveral studies.

Evidence of HarinStudies or 4
lished case reports indici the
intervention involvsignificant harm o
risk of harm, including injury and
death.



t ee 6s . wWihoutvalid iesearchthe Committeeannot draw conclusions about efficady. such
stances, ssigning a rating ofnsufficienevidencepoints to a need fohighquality research. Some
treatments thahave not yet been proveeffective by the scientific methoare highly available and
heavily marketed to families. TB®mmittedeels thatparents, providersand policymakers shoutdve
informationon what doeswotwork as well as what does work so that resources, dippeytunitiesand
effort are usedeffectively

Review teams presented their research report strength ratings and impressions of the research in eacl
treatmento the fullCommittedor review and ratification.Based on the research report strength ratings

and discussion, a fini@vel of evidence ratig was determined by consensus of @emmitteeccording

to the rating scale

Inclusion Criterid
Studieshad to neet several requirements to qualify for review

(1) Studies mustavebeenpublished in a peereviewed scholarlyournaj

(2) Study samplesricludel only children with Autism, PDD/RNDS,and/or A per ger 6 s Syn
Children described witdiagnoses of mental retardan developmental disabilityor other conditian
without a concurrent ASliagnosis excludethe studyfrom review and

(3) The intervention addressed the core symptoms of ASD and/or associatesiusssesggressioror
selfinjurious behavior

Literature searches weoenductedisingthe followingacademic databasesAcademic Search Premier,

ERIC, Mdme, PuMed, Cochrane Database of Systematic Reviews, CINAHL, PsychLit, Psychinfo, anc
SAGE Journals Onlind.he references in qualifyiragticleswere also examinedto identify additional

studies Main keywords includeautismAs p e r §yadroingPDD and terms specific to the treatment

being reviewedl

The review was structured based oodua categories of interventiotisat the Committee believes are
identifiable and understandable by a cressction of the public. p8cifictreatmentsvere identifiedfor
reviewwithin the larger categoriesSelections werbased on a review of the literature, discusé&gn

the Committegand feedback solicitetfom parentswithin and outside of the CommitteBased on this
informaton the Committeeselected 1linterventiorcategories Within these categories, 41 specifie i
terventionsvere identifiedfor review. TheCommitteeaimed to select and describe interventions in as
much of-f rai eonudsleyr6 manner ngteatments that aré esedbnythe icamenunityi f
and organizing them by type of treatment.
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Table 1:

Applied Behavior Analysis
(ABA)

Augmentativeand Alterra-
tive Communication (AAC)

Developmental, Social
Pragmatic (DSP) Models

Diet & Nutritional Approab-
es

Pharmacological Approache:

Psychotherapy

Sensory Integration Therapy

Social Skills Training

Other approaches
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Interventions Reviewed

Early IntensivBehavioral Interve
tion

ABA for Academics

ABA for Adaptiveliving Skills
ABA for Challenging Behavior
Facilitated Communication (FC)

Picture Exchange Communica
System (PECS)

Eclectienodels

DIR/Floortira
RDI
Vitamin B@Magnesium Suppé-

ments

Vitamin CSupplements
Atomoxetine HCI (Strattera)
Clonidine (Catapres)
Clomipramine

SSRIs Fluoxetine (ProzacTitab-
pram (Celexa)

Guanfacine (Tenex)
Haloperidol (Haldol)
Methylphenidate (Ritalin)
Naltrexone (Revia)

CognitiveBehavioral Therapy fo
anxiety and anger management

AuditoryIntegration Training (AIT)

Sensory IntegratiorTherapy (in-
cludes deep pressure, weight
vests, etc.)

Social Skills Training

Hyperbaric treatment

ABA for Communication
ABA for Social Skills
ABA for Vocational Skills

Sign Language

Voice  Output  Communicati
Devices (VOCA)

SCERTS

Sol omonds PLAY

Glutencaseirfree diets
Omega3 Fatty AcidSupplements

Risperidone (Risperidal)
Valproic Acid (Depakote)
DMG

Intravenous Chelation
Intravenous Immunoglobin
Melatonin

Secretin

Touch Therapy Massage

Social StorieseE

TEACCH



FINDINGE

Applied Behavior Analysis (ABédgesprocedures derived from the principles aggerant behavior to
meaningfully improve socially significant beha{@moper, Heron, & Heward, 1987ABA methods are
designed to demonstrate through clear, objective data (e.g. visual analysis of graphs) thatahe proc
dures used were responsible for the improvement in beh@aoper, et al., 1987; Myers, Plauche
Johnson, & Council on Children With Disabilities, 288 aims to discovand understanthe unde-

lying principles of behaviawith the function of a particulabehavior considered in thessign of beh-

vior change interventions. Interventions are designed for the individual, recognizingfthvedtithre of
behavior variebased on complex combinations of variables

ABA uses single case study design to record changes in behavior angédodu an i ntcer ven
tiveness across people, time, providers, and settings. Behavior analysts document the effectiveness of «
intervention for an individual by measuring the target behavior repeatedly before and after the inte
vention is implemett in order to document any change in the behavioris deta is then usually
graphed ard visually analyzed

ABA has been usesktensivelyto address behaviomn children with ASDSpecific techniques used in

ABA includehainingshapingreinforcementpivotal responseraining incidental teachin@nd discrete

trial training,among many otherslt is important to notéhat ABAis frequently perceived to be 8y
onymous witliscrete trial ¢aching. However, ABAs comprised of a broad spe of empiricallyde-

rived behavioral principles used in interventions including the Matching Law, response class hierarchie
and motivating operations, among others.

There are various methods of ABA studied with children with ASD, including a ceivwpneloelel for
young children and ské#ipecific methods.

Early Intensive Behavioral Intervention |

Early IntensiveBehaviorallntervention (EIBI) is a comprehemSsB&programfor young childrefbased

on the work of Lovaas andolleagues at the UCLA Young Autism Prajeut the Lovaas Institute
(Lovaas, 1987 Lovaas, et al., 1981)EIBI is intensive and highly individualized v@thalirper week

of 1:1 direct instructiorecommendethat can be delivered at school andome. The treatmenéb

gins early, preferably before age three and continues dbileast two yearqEikeseth, Smith, Jahr, &
Eldevik, 2002; Howlin, Magiati, & Charman, 200%arental involvemerd a keycomponent to the
program;parentsare trained alongside the therapist for four hours per week so they may use the inte
ventions at home aidt he community, thereby generadads zi ngi ¢
environment. Treatment begfy using discrete trials to teach simple dkiksresponding to basicer
guests, and progressto more complex skills such as initiating verbal behavior and engaging iraimagin
tive play (Eikeseth, et al., 2002)The modek prescriptive and hastreatment manual that practitioners
must follow. However, thigidity has made replicatiowith fidelity challenging and most practitioners
and contemporary studies ume adapted version of the mod@fiowlin, et al., 2009)
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Most of the studies reviewed by the Committee were of contemporary adaptations of the lmpvaas a
proach and include ABA eathodssuch as pivotal response training and incidental teagkiogen,
AmerineDickens, & Smith, 2006; Remington, et al., 20BMBhas been shown effeaiby various e-
search team@ multiple studies, includisgveralRCTgEikeseth, et al., 2002; Eikeseth, Smith, Jahr, &
Eldevik, 2007; T. Smith, Groen, & Wynn, 200Becent reviewand metaanalyses also concluded that
EIBlIseffectivefor young childrerhut stressed the need for more rigorous researelxtendthese fid-
ings(Howlin, et a] 2009; Reichow & Wolery, 2009; Rogers & Vismara, 2008)

Studies suggeshat EIBI may benore effective for some childréman others. For instancane study

found thatchildren witthigher IQ scores upon entry to tn@abttended to have more significant gains in

IQ scores following treatmenBased on the literature reviewetigte is established evidenfte EIB) s
efficacyas a comprehensive methddowever,rigorous research is neededdetermine for what clai

ren EIBI is@st effective It is clear from these studies and other research that early intervention is critical
in ASD, although it cannot be determined with certainty what children benefiimrmaddition,gudies
examining EIBI in more natural settimgsld bebeneficialas mostesearch has takgplace in univers

ty-based clinicer programs Research comparing EIBI with other comprehensive interventions such as
SCERTS and DIR/Floortime are also neediéegasurement of the degree to which EIBI is implemented
with fidelity is alsmecessary

Applied Behavior Analysis for Academics|

ABA methods have been used in academic settings in various wdkie weatler is referredto a re-

view by Dunlap, Kern& Worcester(2001) for a general overview oABAapplications in academin-i
struction. Studies in this area are lacking, and those studies that are published use varyinghABA tec
niques and focus on skill acquisition in different subject afeeas studied include reading, mastery of
social studies, numeral recognjtiomd spelling. Tdre are no studies of students with ASD specifiato m
thematics, science, or other curricular areas. Much of the literature is speculative and descriptive. Ther
are more studies in this area specific to children with mental retardation, developnsabiblies, and

learning disabilities.

Due to the vadd focus oftheinterventions that were studied, tbemmitteelecided to review and rate
ABA s e ffdr spedfic pstructional strategies or subject mat@onclusions could not be drawn
aboutthe area as a wholeSeven studies met the critefioa review.

¢ Simultaneous prompting to teach numeral recognitiphkmanoglu, 2004)

e Classwidepeer tutoring for reading Kamps, Barbetta, Leania & Delquadri, 1994)
e Pivotal response training for use of grammatical morphem@oegel, 2003)

e Incidental teaching for reading instructiofMcGee, Krantz, & McClannahan, 1986)
e Speech output and orthographic feedback to teach spelliBghlosser, 1998)
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e Cooperative learning groups for reading and social studi¢Pugan, et al., 1995; Kamps,
Leonard, Potucek, & Garrisblarel, 1995)

Applied Behavior Analysis forAdaptive Living Skilld

Children with ASD frequently have challenges in adaptive sKililsh arethose activities essential in
day-to-day life such as toileting, dressing, eating, and groomingpairments in these skills can limit a
chil dés ability to funct i onoiletingacdidentss candisnugie edi-t vy ; 1
cation of achild who has not yet mastered toiletifidere is some evidence that ABA can be usedcto su
cessfully teach children skills in the activities of daily living.

Eight studies méth e  C o ncnitéria torereviéws Threegood qualitystudies addresseiticontinence

in young childreifCicero & Pfadt, 2002; Keen, Brannigan, & Cuskelty, 2007; Leblanc, Carr, Crossett,
Bennett, & Detweiler, 2005)ith two studieseplicatinga modified version oAzrn and Fox x 0 s
Toilet Training prograr(Azrin & Foxx, 1971) Recent data indicasghat more than half of parents of
children with autism report incontinence prob(gvisteley, 2004)so clearly this is an issagsignifc-

ance

The use of picture guides to teach children to follow a schedule raptet® multiplestep skillsuch as
dressing was also found to be an effective method in twedeoa# studies hat met t hie Com
teria (MacDuff, Krantz, & McClannahan, 1993; K. L. Pierce 8b8w@e, 1994) Finally, video modeling

was effective in teaching youth how to purchase items in gAtoamtara, 1994)

More studies are needed to confirm the efficacy of ABA to develop adaptive skills, but the evidence thus
far is encouraging.

Applied Behavia Analysis for Challenging Behavior|

Behavior such as aggression, property destruction, disruptive vocalizations, stereotypic behavior (e.g.
flapping), and selnjury are common in children with A@Drd, et al., 2001; Myers, et al., 2007)

These behaviors can causeinfjuy t he c¢chi |l d and/ or others as wel
and community life. Behaviongay be causedby a physiological conditipsuch as @ain (Myers, et al.,

2007), or by a concurrent mental healtbndition Howeverchallengingoehaviors & oftentimedrig-

gered or exacerbated by environmetfactors

ABA has been documented in numerous studies as an effective method to diminish or eliminate problems
ic behaviors.TheCommittegeviewed several recent singgabject studies andracentmetaanalysis of
singlesubject research to determine the level of evidé@Gampbell, 2003) The Campbell review an

lyzed 117 studies using 181 individuals and concluded that applied betanadyticinterventionsire

effective in addressing problem behaviors in children A2 Mean age of the partipants was 10
yearsold, with an age range of %o 15 yearso | d . Campbell ds anal ysis f
76% reduction in challenging behaviors. Tlenriitee did not have the expertiser resourceso re-

view a literature that is so extensive and based solely on ssngject designsTherefore, the Commi

tee decided torely on the conclusions of the Campbell review (2003héolevel of evidenceating.
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Applied Behavior Analysis for Communication|

Challenges in communication skills are aroarefestatiomf ASD Communicatiachallengesn children

with ASDextend beyondvocal speech becaus#ganguage encompasses nwarbal cormunication such

as gestures and facial expressi@sswell as eyecontact and inflection. Some common communication
deficits in children with ASixlude difficultieengagingins o c i a | communi cation, €
associating words with padid a r  ediogymctated a(noguage 6) , and probl ems
speech and metaphorical langua@ée National Autistic Society.K., 2006)

Based on a review of six studies of strong and adequate research strengionth@tteeconcludes that

ABA has established evidence for improving communication skills in children with ASD. Outcomes we
defined differently across studies but all fell under the same general communication rubric. Geveral st
dies were effective in increasisgontaneous speech using methods such as incidental teaching and time
delay (Charlop & Carpenter, 2000; Charlop & Trasowech, 1991; Jones, Feeley, & Takacs, 2007)
Another studyhe Committee found intriguings e d Reci pr oc al I mi tation Tr e
imitation of descriptive gestures during communidatigersoll, Lewis, & Kroman, 2Q07)

Applied Behavior Analysis for Social Skills|

Social skills deficits a@nother core deficiof ASD and remain one of the most difficult areageat

(Weiss & Harris, 2001) Children with ASD struggle with initiating and respondingctal sateraction,
understanding facial expressions and othervesbal social cues, establishing joint attention, and e
gaging in play. Without early and continued interventidrese challenges are often profound andsper

ist over timgMyers, et al., 2007) Due to the pervasiveness of social skills deficits in children with ASD,
much attention has been given to treatment in this(svegss & Harris, 2001) ABA has been shoum

be effective with skills from establishing eye contact to more complex skills such as responding to bids fo
joint attention and engaging complex play sequences.

TheCommittegeviewed 11 studies, finding eight positive studies of strong or adequate research quality
which quali fies DIisgngpeersta malsl and each sadial skills s a ttendyemer

ing in the fieldthat has shown encouraging res(iisrce & Schreibman, 1995; Pierce & Screibman,
1997). Modelings ki | I s vi a vi disaso provingffdctive witin stubiedsingitiee ddi=

nique to teach play sequences to toddlers and social initiation skills, among other @JAterso,
Mangiapanello, & Taylor2003; Gena, Couloura, & Kymissis, 2009)inally, ABA is now being-e

tended to help children develop the ability tmderstanda n ot her per s oondGhin ger sy
BernardOptiz, 2000)

Applied Behavior Analysis for Vocational Skills

The dility to gain meaningful employmenirigportantfor a successful transititmadulthood. Planning

for transition to adult roles such as wisrkart of thelndividuaized Educabn Pan (IEP) process through
the schools and should bebinage 14. Vocational activities and goals are often included on IEPs for
children with ASD.
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TheCommittedocated four studies of ABA methods specific to employment skills of people with ASD.
Some of the studiesieet aspects athe evaluation criterjgbut the Committee hacbncerns about the
ability to generalize these findings youth in Main@lue to thecharacteristics of thgarticipans in the
studies Mostof the researclsubjectsvere adults withsevere/profound mental retardatiomholived in
institutional settings. T8emmitteecould not find any employmergiated researcHocugd on youth
specifically identified as havilgSD One studywith adequate research report strengthriduhat sim-

lating work site activitieplusonthejob training incread s u b | éilityt te ddmpéete tasks indepe

dently (Lattimore, Parsons, & Reid, 2006n the basis of this resuhie use oABA for vocational skills

has preliminary evidencbut the Committeecautios that high-quality research is needed in this aliea

order to draw further conclusions

Augmentativand AlternativeCommunication (AAG)a set ofinterventiongprocessesnd toolsthat en-
hance an individual 6s skills to produce amd <co
prove functional communication abi(dymerican SpeedanguageHearing Association, 1995)AAC
includes aided and unaided methods of supplentgentimeplacing speech or writing using tools such as
symbolsgevicespicturesand sign language.

Facilitated Communicatioh

Facilitated Communication was first introduced by Rosemary Crossley during the 1970s as a technique t
supprt individuals with physical disabilities to communicBteponents of Facilitated Communication
suggest that motor planning difficulties might interfere with the ability of some individuals with autism to
communicate either through speech or modalsring use the use of their hands (Biklen, 1980).
Facilitated Communicatiora provider gives physical, communication, and/or emotsupgdortto an n-

dividual with ASD in order to helpm or her t&conmunicate by pointing to pictures, symboleiers
Physical facilitation i s tphe viiddbadds)bayaara|uigerare,c i | i
or shouldeBraman, Brady, Linehan, & Williams, 199%)cilitators offer communication support by
rephrasing questions in order to clarify the message, while emotional support can take the form of praise,
sitting near the individual, éAmerican Speddtangupage wi t h
Hearing Association, 1995)

FacilitatedCommunicatiohasbeen controvesial, partially as a result of allegations skrious abuse sH

closed through facilitated communication. This controversy caused thetferesedrch to shift tthe

validity of authorship in Facilitatedo@munication; that is, whethiee individualbeing supported to
communicate truly authored the message or the faciltatmciously or subconsciogsiyerated the
message

Of the eight studies qualifying faeview by theCommittegsix examined authorsh{Bebko, Perry, &
Bryson, 1996; Braman, et ,al995; Cabay, 1994; Cardinal, Hanson, & Wakeham, 19%8ieehan &
Matuozzi, 1996Weiss, Wagner, & Bauman, 1996 here issery little empiricalliterature focusing on

the actual effectivenesd Facilitated Communicatioto increasehe ability to communicateThosets-

dies that do existvererated as methodologically weakccordingtd he Co mmi t (tCardindls cr i
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Hanson, & Wakeham, 199&berlin, McConnachie, Ibel, & Volpe, 1993; Regan®q & Wandras,
1994).

The Committee determined therensufficientesearchevidence to support the efficacy Bécilitated
CommunicationAny future research should focus igonousstudies that clearly assessiftated Gom-
mu ni c at i onnndreasing egmenwnication authored by individuals with ASD.

Picture Exchange Communication Systera}

The Picture Exchange Communication System (PECS) is a visual communicaéisigisgdi@imcrease

a c¢ hi | cpostaneosaad fundtional communicationtheirc hi | dds ever Odigry env
Wolfe, & Rusc2008). The childses PECS to exchange pictureseofis to obtairdesiredobjects and
otherwiseget his or her needs met. PE{©®snot necessarilgim to increase vocalization, bia help

childen improve their ability to spontaneously communicate in a functional rdaringtheir day-to-

day lives(Ostryn, et al., 2008) PECS is delivered in six sequential phésggnning with teachingg-

quess onandgband progresss to more sophisticated skills such as answering quéBioty &

Frost, 2002)

Seven studiessing PECBere reviewed by the&Committegfour were strong analyses with positivé- ou
comesincluding one RQ¥oder & Stone, 2006) One interesting study compared PEE€Sign lan-

guage but had mixed resul{§incani, 2004)thuslimiting the ability to draw direct comparisonsl- A
though PEC&é established evideneecording taheC o mmi t t e e 0 sitisrswrising hererateb r i ¢
not more published studies of the intervergioen its popularity in the fieldMore research is needed

to compare the effectiveness of PECS with other @deédinaided communication systems.

Sign Languageg

Some children withmited verbal abilityare taught use sign language as an augmentative communication
strategy. Sigranguageenables the child to communicate symbolically in order to ask for things and get
his or heneeds metwhich can be highly frustratitasksfor a child who has limited verbal ability. Sign
language is not meant to take the place of spedci rather to augment the development of verbal
skills.

Research on siglanguageas a communication strategy is fautted; most literaturavas published in

during thel970s and1980s. One recent studgviewed by the Committeeompared PECS and sign
languagein theacqusition ofmands and vocalization, bsihowedinconclusive findingSincani, 2004)

Two studies of adequate research report strength found that children improved their ability to request
and label objects using siganguage(Carr, Binkoff, Kologinsky, & Eddy, 1978; Remington & Clarke,
1983). Overall, there is preliminary evidence for the efficacy of sign languagecasnaunication gid
however methodologically sound reseaismeededto gain a clearer picture of the conditions in which
sign language is most effective

Voice Output Communication Aids

Voice QutputCommunicatioAids (VOCAS) are ettronic devicethat help children with no or limited
verbal ability to communicate using an artificial voice. The literature examining YHaCwet review
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criteriaislimitedto a few singléubject studiesMostof thesestudies determinethat childrenusing a
VOCAiImproved ircommunicaticat leastto a smalldegree. Therevere severalcomparisonsf the Fic-

ture ExchangeCommunicatioBystem (PECS&hd VOCA in thditerature. However, results were inaoncl
sive as theate of speech acquionandt h e priferdnced s foreithermethodwas
notsignificanthydifferent and varied ketweenthe individuad (Beck, Stoner, Bock, & Parton, 2008; Son,
Sigafoas, O'Reilly, & Lancioni, 2005)

EclecticDevelopmental,Social-Pragmatic models|

DevelopmentalSocialPragmatic(DSP)modelsaim to develop social communication abilities usingr nat
ralistct echni gques i n t he essnmdekbalethasedroe thahdorthat corentunicatiorg .

developsthroughinteraction with others aradtemptst o bui |l d on the chil dds a
the context of relationship3.he teatment ceters aroundhilddirected interaction, with adults resgen

ing to and encouragintpec hi | d 6 s at t e mpangandalbforrossunimas mocatizatioreand n
gesturegIngersoll, Dvortcsak, Whalen, & Sikora, 2005) | nt er acti ons take pl a
environmenwiththe caregiveractingas the mairdacilitatoroft he chi | dds | anguage
ment(Keen, Rodger, Doussin, & Braithwaite, 200he child guides and sets the témeinteractionas

adults engage the childn the momerttased onthec hi | dds i nter est Saregivets f oc

provide positive feedback and encouragemantl arrangethec h i dndrénment téacilitate interac-
tions(Ingersoll, et al., 2005)DSP models believbat this interactional pattern enables the child to feel
connectedavithand understood by thearegiver thereby encoaging further communications.

Several distincapproaches fall within thisategory, with DIR/Floortime perhaps being thetdenown
(Greenspan & Wieder, 1997; Prizant, Wetherby, Rubin, Laurent, & Rydell,.2008 objective of
DIR/Floortime i$0 increaseopportunities for backnd-forth communication and engagement with the
childthatprovickel ear ni ng opportunities to enhance the ¢
Development Intervention (RBlutstein, Burgess, & Montfo@02) and Responsivdeaching(Mahoney

& Perales, 2003pre also considered DSRodels SCERTE sometimes placed this category as well
(Ingersoll, et al., 2005)However,the Committeeeviewed the evidence for SCERTS separately as an
idiosyncrati® c ompr ehensi ved mo d e ladditidnalinstruetiant aboeenand beyoral t i
social communicati¢frrizant, et al., 2006)

Nine studies oéclectianterventionbased on a combination of DIR, SCERTS, PLAY, ard%f#hmodels
were reviewed Most studies had weak research methodoldggrong RCT and strong singlsubject
study ofthese eclecti©DSP interventionsere identified (Aldred, Green, & Adams, 2004; Schertz &
Odom, 2007) indicating there is preliminary evidence for gi@iseralmodel of intervention.

DIR/Floortime]|

Although studies are underway, published controlled trials @& r e e n sDfR&lodrtsnenodelmet
t he Commi tforeeeigdvs cri teri a
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Relationship Development Intervention (RDI}j

No trials published on RBett he Commi t t e e theslone studyi agailable had questionalkle
methodologyGutstein, et al., 2007)

SCERTS|

The Social Communication/EmotiBagjulation/Transactional Support (SCERTS) model is a camprehe
sive, manualized educational intervention for children agésy@arsold. SCERTS uses a multidiscipl

nary approach to build the commuaticn, social, and emotional regulation abilities ahild in the co-

text of daily activities, experiences, and interactigtrizant, et al., 2006) Naturalistic learning oppo

tunities are provided with deliberate implememtati o f a ott ir camas| - thesa pepptey envinsd
ments, and tool s t haanddmeaté dpgbrtuoities forlgrewthctiat ate dedpsnsiget r e
to everchanging need@rizant, Wetherby, & Rydell, 2000)

Althougithe developers of SCERAi§ue that the research suppéot SCERTI®s in thesvidence for
individualtechniques, methods, ahéory embedded within themodel (Wetherby, Rubin, Laurent,
Prizant, & Rydell, 2006at presenthere are no studies meeting criteria for revehV6CERTS ascam-
prehensive modelAn RCT comparif§CERTS to a parent education and support group is curmently u
derway by Wetherby and Lord.The Committee concludes thesansufficient evidence f&CERT&

this time

Dietary and nutritional therapies fall into a egbry of approaches commonly term@mplementary
and AlternativeMedicine (CAM)which aredefined as medical and healtielated practices and pia
ucts not considered part of mainstream medical treat(ivmers, et al.,, 2007) These approaches are
commonly usedybchildren with ASbne study dund that74% of surveyed families were using CAM
practices for their autistic childrgtianson, et al., 200.7) CAM approaches related to diet and nutrition
includenutritionalsupplements and restriction diets. Committeecategorizel interventions by the ta
get of their userather thargroup all CAM pactices in one category.

GlutenCasein Free Di¢t

Himinaton of gluten and caseifrom dietsare believed by soméo prevent symptoms of Adibked to

opiod activitythat is triggered by the peptides in these substatiddsvard, Ferriter, Calver, & Connell
Jones, 2008) A recent higlgyuality clinical trial ofa gluten/casein frealiet did not detect any sigmif

cant differences in behavior or other symptoms of &&idrison, et al., 2006)while another study
showed psitiveresults but hacgomeconcerning methodological flaisnivsberg, Reichelt, Hoien, &
Nodland, 2003) A recent Cochrane review concluded that the evidence for these diets is poor and more
research is needednd theCommitteeechoes this findingMillward, et al., 2008) A large clinical trial

of gluten and caseitfree diets is currently underway.
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Omega3 Fatty Acid Supplements

Deficiencies i®mega3 fatty acidshave beentheorizedto play a role incertainmental health comd
tions including ASDPoliti, et al., 2008) One strongstudy of children receiving Omeg@afatty acid
supplements had a small, exclusively male safApteninger, et al., 2007)Thisraisesconcerns about
whether the outcomes could generalize to femaldsere was no benefit of Ome@aon behavior or
other symptoms, but the researchers found a small effect on one subscattrafipectively reanaiy
ing the data. This retrospective data analysis risks misinterpretation of an effexdulddite due to
chance. Therefore, the data is inconclusive and this area requires further investigation.

Vitamin B6Magnesium Supplements

Vitamin B8Viagnesium has been anecdotdilyked toimprovenent inspeech and language penfo

mance as well as social skiNye & Brice, 2005) Various researchers in the 1970s dr880s pub-

lished observations of improvement in social and behavioral functioning in patients with schizophrenia ant
autism, leading to wider use of the megavitamiThree recelRCTs meet i ng t he Con
and a Cochrane reviewere evaluatd (Findling, Scoted&/ojtila, Huang, Yamashita, & Wiznitzer,

1997; Kuriyama, et al., 2002; Tolbert, Haigler, Waits, & Dennis, 1993)

Most of the RCTs reviewed foundsignificant improvements in behavior following use of Vitaéin
Magnesium supplements. However, Kuriyama and colleagues (2002) found that children who receivec
the supplement improved in verbal IQ scores but not in functional IQ or social behavitor.mDed

results and the limited number of published studies that met criteria for review, the Committee conclude
that there is not sufficient research at this time to draw conclusions on the im@trhiof B6
Magnesium.

Vitamin C (Ascorbic AcidBupdementq

Researchers have theorized that nutrients such as Vitamyn@dulate certain neurotransmitters; th

reby inhibiting problematic behavior associated with ASD such as stereotypy. Vitantioughs tb
modulate levels of dopamine, a neurotransmitter that plays a role in controlling voluntary movement,
mood, sleep, and attention.

One positive RCithat met criteria for revieiound that children receiving supplemental doses of Vitamin

C had a gnificant reduction in sensorimotor symp{®@ulkske, Spollen, McKay, Lancashire, & Tolbert,
1993). However, there was no significant improvement in any of the other subscales of autistic behavior.
The clinical impact of this improvement is unknown as the scale used by the reseaRihaBrébman

Real Life ScaleRFRDSIs unfamiliar.Repliation is needed to confirm the findings. Thenmittedinds

Vitamin C has preliminary evidence fomadest effect on sensorimotor behavior.only
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Psychdropic Medication

Psychotropic medication is commonly used to treaptive behaviors, agitation, inattention, and hype
activity in children with ASMyers, et al., 2007) Drugsstudied in children with ASite listedaccod-

ing to their classHowever only the specific medications listed have been studied relative to ASi® not t
entire clas®f medication Medication should be approaath@s an adjunctive interventiand part of a

full psychosocial treatment program. All medications carry certain risks and benefits which must be
wei ghed careful |y b yphysitiaewhegnadministang psychdtropic medicatigni | d 6

Studiesvere screenedbr inclusioireviewed and ratedby two child psychiatrists.

Table 2: Psychdropic MedicationsStudied inChildren and Youth withASD
Class Medication Level of TargetSymptoms | Sgnificant Potential Studes
(Brand name) Evidence Sde Hfects
Antipsychotics| Risperidone Established | Irritability, hype- | Weight gain,droad- (Jesner, AreAdib, &
(Risperidal) Evidence activity, and s#- | ing, dizziness, fatigue Coren, 2007;
reotypy involuntary muscle McDougle, et al.,
movement 2005; Miral, et al.,
2008; RUPP, 2002)
Haloperidol Established Aggression Tardive dyskinesia, (Anderson, et al.,
(Haldol) Evidence sedation, irritability | 1989; Anderson, et al.
1984)
Stimulants Methyt Established Hyperactivity Socialwithdrawal, (Handen, Johnson, &
phenidate (R Evidence irritability, agitation, Lubetsky, 2000;
talin) stereotypy Quitana, et al., 1995)
Norepinefh- Atomoxetine | Preliminary Attention deficit, None (Arnold, et al., 2006)
rine Reuptake | HCI(Strattera) Evidence hyperactivity
Inhibitor
Alpha 2 Clonidine Preliminary Hyperactivity, | Drowsines low blood (Jaselskis, Cook,
Agonist (Catapres) Evidence irritability, ingp- pressureirritability Fletcher, & Leventhal
propriate speech, 1992)
stereotypy, opp-
sitionality
Guanfacine Insufficient Hyperactivity, Transient sedation (Posey, Puntney,
(Tenex) Evidence inattention, impu Sasher, Kem, &
sivity, aggression McDougle, 2004)
Slective Fluoxetine Insufficient Repetitive betrr = Celexa: Hyperactiv (Hollander, et al.,
Serotonin (Prozack Evidence(can- vior ty, insomnianatten- 2005; King, et al.,
Reuptake Citalopram | flicting results) tion, impulsivity,id 2009)
Inhibitors (Celexa) arrhea, dry skin
(SSRIls)
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Class Medication Level of TargetSymptoms | Sgnificant Potential Studes

(Brand name) Evidence Sde Hfects

Other Clomipramine| Preliminary | Stereotypy, rita- | Insomniagonstipation (Gordon, State,
(Anafranil) Evidence listic behavior, twitching, tremors | Nelson, Hamburger, &

social behavior Rapoport, 1993)
Valproic Acid Insufficient N/A Rash, weight gain, | (Heillings, et al., 2005

(Depakote) evidence hair loss, fatigue Hollander, et al.,

2006)

Naltrexone Insufficient N/A Increased stereotypy (WillemserSwinkels,
(Revia) evidence Buitelaar, Weijnen, &

van Engeland, 1995)

Dimethylglycine|

Dimethylglycine (DMG) isratural substance thought to inhibit the bugldf certain amino acids in the
body and enhance the immune response in children with ASD. Anecdotahaspsuggestd that use

of DMG results in improved social behavior, frustration tolerance, spedcbgdaced aggressive bah
vior. Howevertwo RCTs that qualified for the reviémund no significant differences in behavior after
taking DMG(Bolman & Richmond, 1999; Kern, et al., 2001)

Intravenous Chelatiorusing Edetate Disodiufn

Chelatioragents such a&letate Disodiumwere developed to treat lead poisoningHoweverthe ques-

tion of a possible connectibetween heavy metalsnd ASDhas ledto the use othelatiorfor children

with ASD. Chelation agents work by encouraging the excretion of toxic metals through andaitio

the liver and gallbladde(Brown, Willis, Omalu, & Leiker, 200@detate xodium is delivered intrav
nously and carries a risk lmwering the amount of calcium in the bloodstream if not delivered amd mon
tored correctly In exreme cases, improper administratiorbétate Dsodium mayead to cardiac a-

rest Two deaths have been reportedchildren administerdaiietate Disodiumone of whom was a-5
year-old boy being treated for autism. T@ommitteés aware of other neinvasive and less toxiem
thods of chelatiosuch asnud and clay wrapgut cannot comment on their efifeeness due to lack of
research

While there are no controlled trial$ mtravenous chelation usiafetate Disodium, th€ommittedeels
there isenough documentetsk of harmto recommendhat this procedure should be avoided. The
American Academy of Pediatricas taken the position that children shoelkerbe administezd Ele-
tate Disodiunfor chelation therapyBrown, et al., 208).

Intravenousimmunoglobin|

It has beersuggestedhat the symptoms of ASD may be partially attrdhlé to anirregular autoim-
mune reactiofPlioplys, 1998) Immunoglobin, an immeréancing agent, has been administerea-intr
venouslyo children with ASI» boost the immune resmse. There are no controlled trials ahmung-
lobin therapy for ASD; thereforepnclusions on its efficacy are not possibthis time pendinggorous
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research. As with any intravenous treatment, this is considered an invasive procedure aadiskrries
of infection due to the donor antibodipsesentin immunoglobinThere is no indication the literature
thatadministration ointravenous immunoglobin has harcteldrerwith ASD

Melatonin|

Sleep problems are frequenthgported in children with ASBEith research indicating that sleep distu
bance may banore common in this populatibanin typical childrer(Garstang & Wallis, 2006; Myers,

et al., 2007) The cause of the sleep disturbance is highly individual and could be alumeimber of
factors such astress, medical issues, or poor sleep habits. Melatonin is d@hessunter hormorthat
iscommonladministeredo children with ASio help thensleep(Garstang & Wallis, 2006) Two RCTs
gecific toMelatonin and ASDnet review criterigGarstang & Wallis, 2006; Wasdell, et al., 2008)
Both wererated with weak research report strengtind had inconclusive results. More research is
needed to determin®e | at o n i nirbckildrenfwithiAB c y

Secretin

Secretin is a gastrointestinal hormaweninistered intravenousiynd thought towork through theyh
pothesized gut/brain connection in ASResearch claiminthat secretin improved ASD was based on
anecdotal observations of improvement in three children who received secretin during routine medical
care.

The Committeaeviewed several studigbat met criteria for inclusioalong witha Cochrane review
(Williams, Wray, & Wheeler, 2005) The Cochrane review looked at 13 RGfTsecretinfor children
with ASD none found any positive effectNo evidence of harm was detected in the studirRaliff
Schaub, Carey, Dahl Reeves, & Rogers, 2005; SponhdadalO& Helverschon, 2002However, sim
lar to immunoglobin, caution and careful consideratmhconsultatiowith a health care provider is
recommended prior to using any invasive procesiuch as this

The CochraneCollaborationis one of the mst wellrespectedresearch organizatienfor its meta

analy®s andis very conservativeniits views. The authors tife Cochrane review on secretin stdie
followingreservations about secrenTher e i s no evidence that singl
is effective and as such it should not currently be recommended or administered as a treatment for au
Further experimental assessment of secretin's effectiveness for aulysbe ¢astiiad if methodological
probl ems of exi st i n{WilanssWrayr&&Wheetera 2005b. 81). Olvise stag-o0 me 0
ment speaks to the stig evidenceof the ineffectiveness sécretin

Cognitive-Behavioral Therapy fo Anxiety]|

Cognitive-Behavioral Therapy for Anger Management

Children with ASD often suffer from anxiety and depreg®imod, et al., 2009) Yout h with
Syndrome are at particular risk of developing a concurrent mood disg@Adeerican Psychiatric
Association, 2000) These youth have great difficulty identifying and understanding the thoughts and
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feelings of themselves and othersichcontribués to feelingof confusin and uncertaintySofronoff,
Attwood, Hinton, & 1., 2007As a resultthey often struggle with a sense of distress, anger, and anxiety.
Yodi h wit h Asper ge runstionByantsiend to eeacaquickly and githout stopping to
thinkreflexivelywhen feeling angry or upsé$ofronoff, et al., 2007) CognitiveBehavioralTherapyis a
proventreatmentmethodthat helpspeople accurately perceivilne emotions and thoughts of themselves
and others Italsohelps people develop the ability to modulate thegtions and reawns in response to
stress.

The tudies of CBTn youth with ASD that met criteria for this review focusednziety and an-
ger management The Committee establishedo ratings one for the treatment model feach ta-
get symptonsincethetreatmentprotocols would bexpectedto differ in contentaccording to the focus
of treatment Several RCTs were reviewed by the Committiéeyeae focused oryouthwith high fure-
tioningautismandAs per ger 8 s S y studieso used. manualibal s ibterventionat thn-
cludedfamily psychoeducatioand were rated withstrongresearch report strength.

It is important to keep in mind that the approadbeSBTdescribednthesestudiesvere mal-
ified for youth on theautismspectrum.Thusthe standardCBTtreatmentgiven to the typical popat
tionwould notnecessarily be consistenththesespecialized models of CBT.

Auditory Integration Training|

In addition to general sensory processing difficultlékjren with ASD are hypothesized to have abno

mal responses to auditory stimuli due to sensitivity or insensitivity to certain frequenciesBérsodnd

1993). Auditory Integration Training (AIT) was developed astalme d of retraining
pathways to tolerate these frequencies. However, the exact theory of why and how AIT works is yet to
be confirmed. Despite this lack of clarity, AT is frequently marketed to families with anecdotal reports of
signifcant improvements in behavidudford, et al., 200Q) Children receiving AIT typically listerLO

hours of digitally modified music over special headphones over twice per ddyhbealessions. A&d

vice filters out the high and low peak frequencies to which the child may be overg@reitsen &
Watling, 2000)

Five studies of AIT qualified for review. All were group studies, most with small sampleslofden,

but one study had a much larger sample of 80 childBsttison, 1996) Most of the studies had sigmif

cant methodological flaws, although twergvrated with adequate research report strength. However,

all of the studies but one found that AIT had no impact on autistic behavior. Bettison (1996) measurec
longterm outcomes following A6F 12 months and found significant improvement in vermhparfa-

mance 1Q scorgdowever, the methodology of the study maikesesults highly questionab{8inha,

Silove, Wheeler, & Williams, 2004 Highquality controlled studies are needed to determine if there is
indeed any merit to AI Tds <c¢cl ai ms.
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Sensory IntegrationT herapy|

Sensory Integration Therapy (SIT) aims to impinefanctional behavior of children with ASDeloly

dressing sensory integration dysfunction, which is believed to be prevalent in people (W#DAS R

Carter, 2008) It is thought that people with ASD have underlying impairments in sensory proegssing
they have difficultly igigrating the sensory input continuously received from the environment in the form
of touch, movement, sounds, and sensation. The discomfort that results from the inability to manage an
over or understimulating environment is believed to inhibitthee 6hd a b i | i hisyor heftevelr e g u |
of arousal(Baranek, 2002)hereby contributing to behavioral issues such as agitation and aggression.
SIT is delivered with the goal of improving the sensory processing pathways so that learnirgg and fun
tional ability can grow.

Sensory processing and motor pathways of children with ASD are not well understo@t.cdvosof
sensorimotor difficulties are by parent report or qualitative descriptive stadles than standardized,
objective measuremef@aranek, 2002) The fev studies that address prevalence of sensory processing
issues in children with ASD give estimates betwed®®® of children exhibit sensory challenges
(Dawson & Watling, 2000) Furthermorel5-100% of chitiren with ASD have been estimated to have
fine and gross motor impairme(@awson & Watling, 2000)

Traditional SIT modedse delivered in clinical settirgdy licensedtrained professionslusually occwap

tional therapisd, although speeelanguage therapists often deliver auditory integraticsuning SIT
provides manageable sensory input through three main chamstiisular (movementgctile (touch)

and propriocepti ve positoeof lsodyrparts in sphce)o Viestibusar imtegvendions v e
can include activities such as spinnirtbeouse of a balance board. agtile interventions include brus

ing of the skin and other degpessure touch. Weighted vests and blankets, as wekhmsahmanip-

lation of jointsare examples of activities aimed at the proprioceptive system. Therapists work with the
childto gradually develop an adaptive response to stimuli #melability to regulate responses to the
environmen(Baranek, 2002) Sensory digs6 a structured schedul e- of
gages in throughout the dagre also implemented for children with ASD

Seven studies of Shiet criteria for review. These studies usenibaof methods such as application of
deeppressur¢# i a a Ohug machinedé and weighted vests, I
dies used weak research methodolegg c or di ng t o t he Co mand rmostdoands e\
no significant improvement in functionjhg CaseéSmith & Bryan, 1999; Edelson, Edelson, Kerr, &
Grandin, 1999; Fazlioglu & Baran, 2008; Kane, Luiselli, Dearborn, & Young;@)Q4ndeman &

Stewart, 1999; S. A. Smith, Press, Koenig, & Kinnealey, 2005; Watling & Dietz, 2007)

Based on the studies it reviewdde Committeeoncludeshere is no scientific evidence at this time that

SIT has lonterm impact on the core symptoms of ASD. These conclusions are consistent with recent
published review@Baranek, 2002; Dawson & Watling, 2000; Leong & Carter, 2008pwever, many
parents and people with ASD report that sensory interventions have an immediatareffeciable

their child to achievediter selfregulation. The results of this review should not negates¢hef se-

sory interventions as immediate coping strategies by individuals who find them helptfloéinsao
apparentrisk of harm.
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Touch Therapy / Massage|

A controlled group studgy Field and colleaguefound that childremvho receivednassage, oot o u c h
therapy0 t wi ce per week osdsigeificanflyo atteriovicetasks sjoint attgmtiom, sel d
regulation, and social behavjand alsomanifestedewer stereotypical behaviors as compared to the
control grougField, et al., 1997) The study was rateg@s havingadequate research repostrengthby

the evaluation criteriaOn the basis of this result, emmittedinds there is preliminary evidenc@su
porting this methorklated to sensory processing. However, this result should be interpreted with caution
Replicating the intervewin exactly as presented in the experimeraty be difficultdue some ambiguity

in the operational description of the procedure regarding the amount of pressure applied.

As one of theore deficits of ASBsoal skills are amaintarget of treatment. Many forms of social skills
treatment (or oOtrainingdé) are availabl e, i ncl uc
Soci al StorieseE. Soci al s ki | | s skils suagh asarecgprocatiog ¢
interaction, initiating socialization, minimizing stereotypical behavior or perseveration in social situations
and choosing the appropriate social skill/response in a given sitityars, et al., 2007) The po-
gramscurrently in use vamnyidely in theirdesired outcomeand approach

Trials of manualized interventions standard curriculum®r social skills trainingre lacking. n fact,
RCTslo not appear to bepublishedor any social skills training interventi Severalgroup experima-
tal and singlesubject studies specific to peeediatedand other methods of social skills trainiege
reviewed. Of these studies, at least two were ratedrethodologicallystrongbut shoved mixed ef-
fectsonvariousaspecs of social skillsAlthoughevidencemay be developing tasupport this methothe
clearlack of skillsgeneralizatiorand the use of different outcome measuaesossstudies seriousigh-
bit the ability to interpretfindingswith validityat thistime.

The Committeealso reviewed four recent reviews and metaalyses on social skills trainifigllni,

Peters, Benner, & Hopf, 2007; Reynhout & Carter, 2006; S. Rogers, 2000; White, Keonig, & Scalhill,
2007). On the basis of these revieas well as reviews of the individual studibe Committeecan-

cluded that social skills trainirsgan insufficiently studied area with promi$le research indicates that

the transfer of acial skillfrom the treatmentsetting to natural environmestgh as school and hgnse
challenging In the school settirgfudies indicated thabcial skills training was more effective in natural
environments rather than pulling out the child from the classroom for separate inSwo@iaskills de

icitsare a significant and inherent challenge in children withah8Dhe need for identification of effe

tive treatments in this area continues to be great

Soci al [SHN®UFFI@IBNE

Soci al StoriesE ar e f olorvistabtools degignaeneld higifunationinga r r a
individualswvith autism gain an accurate understandihgocial situation§hiemann & Goldstein, 2001)
SocialSorieds= describeprobable social situatian possiblereactions of others in that social ditua

and directive statements of appropriabe desired social responseAlthough Social Stoi e s Ecana r e
monly used with children with A8idst of the literature consistsdekcriptive studies and case reports.
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A methodologicallyveak singlesubjecidesign study by Thiemann and Goldstein (2001) showed limited
improvement and generalizan of skills.

HyperbaricOxygen Treatment

Hyperbaricoxygen teatmentinvolves providing 100 percent oxygen at greatean normal atmosphe

ic pressure which is normally delivered in a sealed chamber. This treatheemghistancrease the ¢o
centration of oxygen in the bloodstream, ttedtigng problems with irritability, stereotypy, hyperagtiv

ty, speech, and sengaawarenessn people withASD An RCT by Rossignol and colleagues found that
30% of children who received hyperbangygentreatment significantly improveeshmediately follav-

ing treatment versus 7.7% the comparison groygossignol, et al., 2009However, the only sigrif
cant improvemenhade by childrenreceivinghyperbaric oxygen teatmentwas in sensory/cognitive
awarenessand the researchers did not evaluatbetherthe effects persistedwell after the treatment.
Despite theseoncernghis study is certainly worthy of replication.

TEACCH]|

Treatmenand Education of Autistic andr@munication Handigagd Childre(TEACCHS$ a psychoeat

cationalo st r uct ur ed (Myers ethli 20Q7pOdony Bogdl Hall, & Hume, 2008{ructured
teaching arranges the childds environment pto ac
portunities for learningMyers, et al., 2007) Selfcontained classrooms are often useth the clas-

room environment organized to accommodate and address the aspects ob#&iure isurtherac-
complished byollowing a predictable schedule of events, uspigtorial schedules, anonplementing

visually structured activitieg?arents are key partners in TEACCH, working alongside the clinician and
helping to set treatment goals.

Currently, there are no published outcome studies of TEAECGHt i ng t hi s CAoomi tt e
parative study of EACCH andhe Lifeskills and Education for Students with Autism and other Pervasive
Behavioral Challenges prograttEAR is underway at the University of North Carolina.
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CONCLDING COMMENTS

Children and youth with ASD represent a rapidly grovyaogulation. The profound and variabl&-e
pression of ASIh childrerrequires a coordinated, thoughtful, and reseanébrmed response by the
system of care.

Based orourinvestigation ofhe research literatuyé¢he Committednasconcludedhe following

e There are available, effective treatments for AtBBX are supported by scientific researche-R
search is currently underwasnichmay reveal further evidendeased treatments in the near-f
ture. Access to curremesearch allows families, prders, and policymakers to make informed
decisions.

e Researchis seriously lackingpecific tooutcomes in academic curricuareas such as science
and math Thigs of deep concergmince children receive a great deal inktruction andervices
throudh the educatical system.

e Substantial investment in quality research is neénldédrther define effective treatmestfor
ASD

e Researchis neededhat directly comparethe efficacy of various treatment models

e There is a dearth ofesearch on treatmenmtith older youth, adolescents, and adults with ASD.
This is worrisome given the large increase in the number of adults with ASD that can be expected
during the coming years as children with ASD mature.

e Familiesshouldbe informed consumers of treatmentdask questions of providers about the n
ture and quality othe research behinthe treatmentheir child is receiving

e Providers need to make treatment decisions in active partnership with families while integrating
relevant researcinto their practiceand treatment planning process

e Resources are needed tmuild capacitythroughout Mainen order toefficiently and effectively

quires resources for trainingvaluation and workforce developmentFor example, ABA has
some of the best evidence for treatment in x&Maine ha®nly 26 certified ABA practitioners
mostocatedin the southern counties.

Evidencéased practice does not seek to dictéte interventionghat should be used at the expense of
others Rather, it is a framework to integrate what is known from research inriwaedlpractice in a
manner that iaccessible to families, responsive @atxchildren need, ancbnsistent witlvhat proviers
can accomplisgiven available skills and resourcesThe first step toward evidenrbased practice is
creatingawareness of what thigest availableresearchays It is no longer enough to use whathee
lieveworks, we must consider what kmowworks in order to close the gap between science and-pra
tice, utilize limited resources wisely, and best serve #Maimielren with ASD.
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APPEND{

Primary Indicator

Participant characteristics

Independent variable (the intervention)

Comparison condition (control group)

Link between research question and data
analysis

Use of statistical tests

Secondary Indicator
Random assignment

Interobserver agreement
Blind raters

Attrition

Generalization / Treatment maintenance

Social validity

Age, gender, and specific diagnostic information provided for all particip
Standardized test/assessment scores provided as applicable. Informal
the characteristics of the person providing the intervention waseutovid

Information about the treatment was provided with replicable precision.

The conditions for the comparison group were defined with replicablie
sion. This includeg minimum, a description of any other intervention:
control group received during the course of the study.

Data analyses (statistics) were strongly linked to the research questior
used correctinits of measurement.

Proper statistical analyses were conducted for each measure with ads
power and sample size greater th
study is published in a peere vi e we d | ocucrenpatl a bal nesid
tical analysis was provided.

Participants were randomly assigned to experimental and comparison gi

Interobserver agreement measures were collected acrasmditions, raters
and participants with inteater agreement at or above .60.

Fidelity to the procedures of the intervention was continually assessed
participants, conditions, and treatment providers.

Attrition (dropoutjrom the study did not differ between treatment and cor
groups by more than 25% across conditions and less than 30% at th:
outcome measure.

Outcome measures were collected after the final data collecti@sdes:
treatment generalization and/or maintenance of treatment effects.

The outcomes dfé study are socially importartite intervention was time ai
cost effectivethe change brought about by the intervention was clinicgdly
nificant children/parentswere satisfied with the resulgseople in regular
contact with the child provided the treatment (e.g. school personnel), .
the study tool place in a natural setting.

Adapted from and printed with kind permission from Sprigge&nce+Business Media and the primary aulbarnal of Autism and Developmengal Di
orders,38, 2008, p. 1313, B. Reichow, R. Volkmar, and D. V. Cicchetti, Tabl€dpyright 2007 by Springer Science+Business Média
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Primary Indicator

Participant characteristics

Independent variable
(the intervention)

Dependent variable
(the outcome)

Baseline condition

Visual analysis

Experimental control

Secondary Indicator

Interobserver agreement

Kappa

Fidelity

Blind raters

Social validity

Age, gender, and specific diagnostic information provided for all participants. $ts
dized test/assessment scores provided as applicableormation on the characteristics
the person providing the intervention was provided.

Information about the treatment was provided with replicable precision.

Dependent measures were described with operational and replicable precision, sh
clear link to the treatment outcome, and were collected at appropriate times.

All baselines (a) encompassed at least three measurement pointspgajedpthrough
visual analysis to be stable, (c) had no trend or counter therapeutic trend, and (d) eve
rationally defined with replicable precision.

All relevant data for each participant was graphed. Inspection of the graphs revél¢
all data appeared to be stable (level and/or trend), (b) contained less than 25% ov¢
of data points between adjacent conditions, unless behavior was at ceiling or floor i
previous condition, and (c) showed a large shift in level or bretvdeen adjacent comd
tions which coincided with implementation or removal of the independent variable.

There were (a) at least three demonstrations of experimental effect, (b) at three di
points in time, and (c) changes indbpendent variables evaried with the manipulation ¢
the independent variable in all instances of replication.

Interobserver agreement measureencollectedon at least 20% of sessions across
conditions, raters, and participants with ingter agreement at or above .80.

Kappa statistic was collected on at least 20% of sessions across all conditions, ra
participants with a score greater or equal to .60.

Procedural fidety was continuously assessed across participants, conditions, and-i
tionists with reliability of at least .80.

Raters were blind to the treatment condition of the participants.

The outcomes of the study are sociafigortant, the intervention was time and costcel
tive; the change brought about by the intervention was clinically signitibddten/parents
were satisfied with the resulfseople in regular contact with the child provided the ttre
ment (e.g. schopkrsonnej)and/or the study tool place in a natural setting.

Adapted from and printed with kind permission from Springer Science+Business Media and the primalguaatiat Autism and Developmentalddisc
ers,38, 2008, p. 1314, B. Reichow, R. Volkmar, and D. V. Cicchetti, Tabl€@yright 2007 by Springer Science+Business Média
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Established Evidence 5 or more singksubject studies of strong research report strength that metdlidweing criteria:

Promising Evidence

Preliminary Evidence
Studied and No
Evidence of Effect

Insufficient evidence

Harm

(1) conducted by at least 3 different research teams, (2) conducted in at least 3 different lo
and (3) had a total sample size of at least 15 different participants across studies.

10 or more singlsubject studies of at leaatlequate research report strength that meet the viell
ing criteria: (1) conducted by at least 3 different research teams, (2) conducted in at least 3 d
locations, and (3) had a total sample size of at least 30 different participants across. studies

2 or more group experimental design studies of strong research report strength conductad
rate settings by separate research teams.

4 or more group experimental design studies of adequate research report strength conduct
least two separatesettings by separate research teams.

1 group experimental design study of strong research report strength and 3sibgdet studies ¢
strong research report strength.

2 group experimental design studies of at least adequate research report streng® sindle
subject studies of strong research report strength.

1 group experimental design study of strong research report strength and 6sibgdet studies ¢
at least adequate research report strength.

2 group experimental design studies of at leadequate research report strength and 6 sinc
subject studies of at least adequate research report strength.

2 or more group experimental design studies of at least adequate research report strength.
may be conducted by theame research team in the same or similar settings.

3 or moresinglesubjecttudies of at least adequate research report strength that thedbllowing
criteria: (1) conducted by at least 2 different research teams, (2) conducted in at least 2 d
locations, and (3) total sample size of at least 9 different participants across studies.

1 group experimental desigar singlesubject design study or strong or adequate research re
strength that shows positive effect on the desired outcomes.

Numerous studies (more than three) of strong or adequate methodological rigor imulisasttive
effect on the desired outcomes.

An insufficient number of studies of acceptable methodological rigor exist and/or several sti
strong or adequate research report strength indicate mixed results such that soooncitie eff
cacy of the intervention cannot be determined.

Studies or published case reports indicate significant harm or risk of harm, including injeagtar

Adapted from and printed with kind permission from Springer Science+Business Media and the primalguatiat Autism and Developmentaldisot
ers,38, 2008, p. 1315, B. Reichow, R. Volkmar, and D. V. Cicchetti, Tabl€dpyright 2007 by SpringeBcience+Business MediaC
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and Alternative
Communication
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Diet & Nutrition-
al Approaches
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Model

GlutenrCasein
Free Diet

Omega3 Fatty
Acids

VitaminB6
Magnesium
Supplement

Vitamin C Su
plement
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Pharmacological | Atomoxetine
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Pharmacological | Dimethylglycine

Approaches:
Other

Page54

Naltrexone(Re-
via)

Risperidone
(Risperidal)

Valproic Acid
(Depakote)

Intravenous

Quitana, H., Birmaher, B., Stedge, D., Lennon, S., Freed, J.
Bridge, J., et al. (1995)Use of methylphenidate in the treatm:
of children with autistic disorddournal of Autism and
Developmental Disorders(2p 283294.

WillemsenSwinkels, S. H., Buitelaar, J. K., Weijnen, F. G., &
van Engeland, H. (1995)Placebecontrolled acute dosage
naltrexone study in young autistic childfesychiatry Research,
58(3), 203-215.

McDougle, C. J., Scahill, L., Aman, M. G., McCracken, J. T.,
Tierney, E.Davies, M., et al. (2005)Risperidone for the core
symptom domains of autism: Results from the study by the ¢
network of the research units on pediatric psychopharmacol
American Journal of Psychiatry, (8§21142-1148.

Miral, S., Gencer, O., Indtmiroglu, F. N., Baykara, B.,
Baykara, A., & Dirik, E. (2008 Risperidone versus haloperidc
in children and adolescents with ADandomized, controlled,
doubleblind trial. European Child & Adolescent Psychiatfd),1
1-8.

RUPP (2002)Risperidone in children with autism and serious
behavioral problemdNew England Journal of Medicine,(8%7
314-321.

Heillings, J. A., Weckbaugh, M., Nickel, E. J., Cain, S. E.,
Zarcone, J. R., Reese, R. M., et al. (200&)doubleblind,
placebo controlled study of valproate for aggression in youtk
with pervasive developmental disordelsurnal of Child and
Adolesent Psychopharmacology(4)5682692.

Hollander, E., Soorya, L., Wasserman, S., Esposito, K.,
Chaplin, W., & Anagnostou, E. (200@pivalproex sodium vs.
placebo in the treatment of repetitive behaviours in autism
spectrum disorderhelnternational Journal o
Neuropsychopharmacology / Official Scientific Journal of Th
Collegium Internationale Neuropsychopharmacologicum (Cl
9(2), 209213.

Bolman, W. M. & Richmond, J. £1999). A doubleblind, pk-
cebacontrolled, crossover pilot trial of low dose dimethylglyc
in patients with autistic disorddournal of Autism and Deyelo
mental Disorders, @, 191-:194.

Kern, J. K. Miller, V. S., Cauller, L., Kendd,, Mehta, J., &
Dodd, M. (2001) Effectiveness of N-Dimethylglycine in autis
and pervasive developmental disorddournal of Child Neuro
ogy, 16(3), 169173.

N/A: No controlled trials

Strong

Weak

Strong

Strong

Strong

Strong

Strong

Adequate

Strong



Clelation

Intravenous
Immunoglobin

Melatonin

Secretin

Psychotherapy | Cognitive
Behavioral
Therapy

N/A: No controlled trials
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MaineChi | dr ends Ser BasekPsactEe Addisorny Cemmittee: Autism-PDD Project

Literature Review Worksheet: Determination of Research Report Strength

Derived from The Evaluative Method to Determine Evidence-Based Practices in Autism

(Reichow, Volkmar, & Cicchetti,2008) (Reprinted with Permission)

Article citation:

Is this study:

] Group research [] Single-subject Research

Based on the review of the study using the following criteria, is the methodology of this study: [ ] Strong [ ] Adequate [_] Weak

Comments:

Strength

Rating

Group Research

Single-subject Research

Strong Received high quality ratings on: Received high quality ratings on all primary quality indicators
e All primary quality indicators Showed evidence of three or more secondary quality indicators.
e Four or more secondary quality indicators
Adequate Received high quality ratings on four or more primary quality indicators | Received high quality ratings on four or more primary quality
indicators
No unacceptable quality ratings on any primary quality indicators.
. o No unacceptable quality ratings on any primary quality indica-
Showed evidence of two or more secondary quality indicators. tors.
Showed evidence of two or more secondary quality indicators.
Weak Received fewer than four high quality ratings on primary quality Received fewer than four high quality ratings on primary quality
indicators or Showed evidence of less than two secondary quality indi- | indicators or showed evidence of less than two secondary
cators. quality indicators.
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Group Research

Primary Quality Indicator

Quality Rating

Comments

1. Participant Characteristics: Age and gender were pro-
vided for all participants, specific diagnostic information was
provided for all participants with autism, standardized test
scores were provided as applicable, and information on the
characteristics of the interventionist was provided.

[] High
[] Acceptable

[] Unacceptable

2. Independent Variable (Intervention): Information about
the treatment was provided with replicable precision. If a ma-
nual was used, this is always given a high quality rating.

High
Acceptable

Unacceptable

3. Comparison Condition (Control group): The conditions
for the comparison group were defined with replicable preci-
sion, including, at a minimum, a description of any other inter-
ventions participants received.

High
Acceptable

Unacceptable

4. Dependent Variable (Outcome): Dependent measures
were described with operational and replicable precision,
showed a clear link to the treatment outcome, and were col-
lected at appropriate times.

High
Acceptable

Unacceptable

5. Link between research question & data analysis: Data
analyses were strongly linked to the research question(s) and
the data analysis used correct units of measure on all va-
riables.

High

Acceptable

ODOo0goooodgoobd

Unacceptable
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Primary Quality Indicator

Quality Rating

Comments

6. Use of statistical tests: Proper statistical analyses were
conducted for each measure with an adequate power and a

sample size of n>10. Please rate as High if the study was pub-
lished in a peer-reviewed journal. Please rate as Unaccepta-

ble if no statistics were provided in the article.

[ ] High

[] Unacceptable

Number of Primary Quality Indicators Rated:

High: Medium / Acceptable: Low / Unacceptable:

See Page 1 of worksheet for corresponding report strength rating scale

Secondary Quality Indicator Present? Comments
1. Random Assignment: Participants were assigned to L] Yes
groups using a random assignment procedure.
[] No
2. Interobserver agreement: Interobserver agreement L] Yes
measures were collected across all conditions, raters, and
participants with inter-rater agreement at or above .80, ] No
and a minimum of .60. Psychometric properties of stan-
dardized tests were reported and were k= > .40 -.70.
3. Blindraters:Rat ers were blind to]|[] Yes
ment condition.
[] No
Fidelity: Procedural fidelity (treatment fidelity) was conti- L] Yes
nuously assessed across participants, conditions, and im-
plementers, and if applicable, had measurement statistics ] No
>.80
Attrition: Attrition (dropout rate) was comparable, mean- L] Yes

ing it did not differ between groups by more than 25%
across conditions and less than 30% at the final outcome
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Secondary Quality Indicator Present? Comments
measure. [ ] No
6. Generalization / Treatment maintenance: Outcome [ ] Yes
measures were collected after the final data collection to
assess generalization and/or maintenance. ] No
7. Effect size: Effect sizes were reported for at least 75% of | [ ]| Yes
the outcome measures and were equal or greater than
40. L[] No

8. Social Validity:

Please indicate if the study includes the following:
Four or more are needed to show evidence of social validity.

[] The dependent variables were socially important (i.e. society would  value the
changes in the studyds outcomes)

[] The intervention was time and cost effective (i.e. the ends justified the means)
[] The study makes comparisons between persons with and without  disabilities

] The behavioral change brought about by the treatment (if any) was large enough for
practical value (i.e. it was clinically significant)

[] Consumers and/or parents were satisfied with the results

[] People in regular contact with the participant provided the treatment (e.g. clinic or
school staff)

[] The study took place in a natural setting (e.g. community, school, outpatient clinic)
Does the study contain at least 4 of the above? [ ] Yes [ ] No
Comments:

Number of Secondary Quality Indicators ( checked O6Yesb6)
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Single-subject Research

Primary Quality Indicator Quality Rating Comments
1. Participant Characteristics: Age and gender were | [_] High
provided for all participants, specific diagnostic infor-

mation was provided for all participants with autism, [ Acceptable
standardized test scores were provided as applicable, [] Unacceptable
and information on the characteristics of the interven-

tionist/researcher was provided.

2. Independent Variable (Intervention): Information | [] High

about the treatment was provided with replicable pre-

cision. If a manual was used, this is always given a [ Acceptable
high quality rating. [] Unacceptable
3. Dependent Variable (Outcome): Dependent L] High
measures were described with operational and replic-

able precision, showed a clear link to the treatment [J Acceptable
outcome, and were collected at appropriate times. [J Unacceptable
4. Baseline Condition: All baselines (a) encom- [] High

passed at least three measurement points, (b) ap-

peared through visual analysis to be stable, (c) had no [J Acceptable
trend or a counter therapeutic trend, and (d) were [J Unacceptable
operationally defined with replicable precision.

5. Visual analysis: All relevant data for each partici- [] High

pant was graphed. Inspection of the graphs revealed

(a) all data appeared to be stable (level and/or trend), [J Acceptable
(b) contained less than 25% overlap of data points [ Unacceptable
between adjacent conditions, unless behavior was at
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Primary Quality Indicator Quality Rating Comments

ceiling or floor levels in previous condition, and (c)
showed a large shift in level or trend between adja-
cent conditions which coincided with implementation
or removal of the independent variable®.

6. Experimental control: There were (a) at least L] High
three demonstrations of the experimental effect, (b) at
three different points in time, and (c) changes in the
dependent variables covaried with the manipulation of
the independent variable in all instances of replica-
tion".

[] Acceptable

[] Unacceptable

Number of Primary Quality Indicators Rated:
High: Medium / Acceptable: Low / Unacceptable:

See Page 1 of worksheet for corresponding report strength rating scale

Secondary Quality Indicator: Present? Comments

1. Interobserver agreement: Interobserver agree- L] Yes
ment was collected on at least 20% of sessions
across all conditions, raters, and participants with ] No
inter-rater agreement at or above .80.

2. Kappa: Kappa was collected on at least 20% of L] Yes
sessions across all conditions, raters, and patrtici-
pants with a score > .60 (good reliability). ] No

3. Fidelity: Procedural fidelity and/or treatment fi- L] Yes
delity was continuously assessed across partici-

* Note: If there was a delay in change at the manipulation of the independent variable, the delay was similar acrosdiftitiens or participants§0% of delay).
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pants, conditions, and implementers with reliability | [_] No
>.80
4. Blind raters: Raters were blind to the treatment L] Yes
condition of the participants.
[] No
5. Generalization / Treatment maintenance: Out- [ ] Yes
come measures were collected after the conclu-
sion of the intervention to assess generalization ] No
and/or maintenance.
6. Social Validity: Please indicate if the study includes the following in your estimation:

Four or more are needed to show evidence of social validity

[] The dependent variables were socially important (i.e. society would value the changes
in the studyds outcomes)

[] The intervention was time and cost effective (i.e. the ends justified the means)
[] The study makes comparisons between persons with and without disabilities

[] The behavioral change brought about by the treatment (if any) was large enough for practical
value (i.e. it was clinically significant)

[ ] Consumers and/or parents were satisfied with the results

[] People in regular contact with the participant manipulated the independent  variables
] The study took place in a natural setting (e.g. community, school, outpatient clinic)
Does this study contain at least 4 of the above? [ ] Yes [] No

Comments:
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