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It is not enough to prepare our children for therldo
We must also prepare the world for our children

Luis J. Rodriguez
(mentioned by the Autism Society of America’s Wasjion Chapter)
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Introduction

The Regional Health Observatory of the Paris lld-cence Region, ORSImv{vw.ors-idf.org,

is a technical department of the Institute for Wrlfdanning and Development of the Paris lle-
de-France Region (IAURIF) created in 1974. Its ioisss to assist social and health decisions:
more precisely, the objectives are to gather agmasmit information useful for decisions on the
regional health policy. The Regional Health Obstmwais funded by the Paris lle-de-France
regional government and klye state Government.

Disability is considered a priority by the Paris-tle-France regional government and the state
governmenDirection régionale des Affaires Sanitaires eti8las (Health and Social Regional
Affairs Directorate).

A recent study of the Regional Health Observatdrthe Paris lle-de-France Region covering
disability and perinatalityshowed that:

- the prevalence of severe disability was higheoravery preterm children (born before 33
gestation weeks) than among children born at éuihtand the available studies showed that
this prevalence was not decreasing amongst chilatvem pre-term;

- some factors contributed to the increase in peeea of disability:

- the pre-term and very pre-term national and regicates were rising,

- the congenital malformation rate was not decginin

- the multiple pregnancy rate was increasing,

- the mother’'s age at childbirth was rising (whimmtributed to an increase in the
level of chromosomal anomalies and preterm birth).

- Furthermore, the Paris lle-de-France region waseasingly characterized by social
inequalities: under-privileged women had a highsk of giving birth to disabled
children because of insufficient monitoring durprg@gnancy and the birth itself;

- other factors helped in the decrease of the prava of disability:

- the improvement of antenatal screening of corigemialformation,

- the increase of abortion for medical reasons,

- the improvement in neurological prognosis of vemg-term babies (with some
medical techniques such as antenatal corticotheaaygly more pre-term children
being born in maternity hospitals with appropriteilities),

- the decrease of smoking amongst pregnant women.

Finally, the trend of the prevalence of childhodaskdility depends on the type and character of
deficiency and the global trend is, however, at btble.

! Embersin C, Grémy |, Handicap et périnatalitélerde-France, Observatoire régional de santé delérance, décembre 2005,
16 pages.
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One limit of this study was the lack of completel aagular data on disability: in the Paris lle-
de-France Region, as in most regions in Francegti® no tracking system to measure
disability prevalence. In fact, the available dataut-dated (over 10 years old).

Concurrently, there are disparities in the leveldetection and early treatment of disabled
children in France because there is no standargizexess to keep track of children with a high
risk of disability. Moreover, there is a deficientythe number of the Centers whose role is
detection, early education and rehabilitation cfadilities (the Early Social-Health Actions

Centers, called in Fran€entres d’action medico-sociale préchce

Exploring how an information system with regardctidldhood disability could be set up has
become imperative as new French legislation seeka¢ourage self-responsibility, integration
and rehabilitation and also to fight against disanation based on disability.

Objectives of the project

This project is part of an investigation coverihg improvement of information on childhood
disability, a project approved by the Scientificudoil of the Regional Health Observatory.

The objectives of the project are to:

- identify and analyse the measures set up in thitked States covering the registering of
information regarding children with a high riskdigability;

- understand how early identification of disabléddren is set up in the United States and how
the early intervention is organised.

The choice to focus specifically on Autism Spectridisorders (ASDs) has been made.
Different reasons have led to this choice:

- First, the time to undertake this study, threenths, was too short to work on all childhood
disabilities, so only one category has been salediee Autism Spectrum Disorders is however
a wide category (this will be shown in the firsttpaf the report).

- Secondly, autism can be a truly severe disabdlitg the need for intervention can be very
important.

- Thirdly, there are still debates in France relgtto detection of autism and care for people
who have autism.

- Fourthly, research on autism seems to be develap¢he United States, which may give
important information on the epidemiology of autidrurthermore, in American Universities,
Disability Studies and Research Centers on autishother developmental disabilities exist.

- Fifthly, there is a strong advocacy communityamism in the United States.
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Methodology

First of all a review of literature has been unaken. Both national and international literature
have been reviewed. We have also decided to dbkechost recent literature i.e. no more than
ten years old-dated, with the exception of certaignificant well-documented articles, which
should not be ignored, for example the Kanner'Elardated 1943. This review covered such
subjects as early detection of disability, systefmformation, registers that have been set up
in the United States or elsewhere in the world.

Secondly, through websites and information giverth®y Institute for Policy Studies, we have
identified those important institutions, organinas, agencies and Research Centers relevant to
autism spectrum disorders.

With this information, experts working in systenmsautism spectrum disorders surveillance,
detection of ASD and early intervention were cot@d@nd certain were interviewed, according
to the relevance of their respective researchisopfoject. We furthermore asked each of them
to identify any other appropriate contacts coveantgsm.

Those interviewed were researchers, professorscialn, program coordinators, etc. Certain
were both researchers and clinicians. For a compistt of those interviewed, please refer to
annex |.

We interviewed7 persons in Baltimore and in other places asvial

- Organizations: Kennedy Krieger Institute affiédt with the Johns Hopkins University
(Baltimore), Marcus Institute (Atlanta), Autism S (New York),

- Center for Autism and Developmental Disabiliti@gesearch and) and Epidemiology (CADDE
or CADDRE) of the following Universities: Johns Haps University (Baltimore), University
of Pennsylvania (Philadelphia), University of Madeand Dentistry of New Jersey (Newark)

- Other Departments of Universities: Center for MéRiealth Policy and Services Research in
the University of Pennsylvania (Philadelphia), Di#yp@nt of Epidemiology and Biostatistics of
the Drexel University School of Public Health (Rki¢lphia), West Virginia Autism Training
Center in the Marshall University (Huntington), Etmdutism Center in the Emory University
School of Medicine (Atlanta)

- State agencies: State Department of Educatiomy(itad), New Jersey Department of Health
and Senior Services (Trenton), National Center ioth Befects and Developmental disabilities
in the Centers for Disease Control and Preventédiai(ta).

Qualitative questionnaires were set up for therifiegvs undertaken.
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Overview

First of all, the concept of autism will be expldrend in particular, it will be shown how the
classification has changed over time and how autiam be a broad spectrum and represent
different realities, according to the severity lné symptoms for example.

Secondly, the issue of early detection will be gsedl and will cover in particular screening
tests, the practices among the pediatricians amgbdinents’ role. Nowadays, there is research
covering biological markers or genetic tests butwan’'t focus on these aspects but rather
consider the developmental and behavioural scrge@idditionally, there are important issues
regarding intervention. There is no evidence tqsupwhat is the most appropriate treatment to
give to a child diagnosed with autism, even if jpedtions in the late 80s showed positive
outcomes in children receiving intensive behavidantdrvention (NWSCHAFFERET AL, 2007).
However this report does not focus specificallythun issue.

Thirdly, this report explores the epidemiology ofitiam. Specifically, it describes the
characteristics of people with autism, the recertvg@lence rate of autism and its evolution. It
also describes a monitoring network of autism AB®M Network.

An important part of epidemiology is attributabtethe influence of environmental factors on
autism, for example, these past years, there welpatds in the scientific community and in
society about the link between MMR (measles, mumysglla) vaccine and autism. This report
does not, however, treat of the causes of autism.
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|. Autism: towards a classification

According to the Centers for Disease Control arev@&rtion (CDC), in the United States of
America, 17% of children have been reported to havPevelopmental Disability such as
mental retardation (MR) or cognitive impairmentretwal palsy (CP); or sensory, behavioral,
and learning disorders [EE ET AL, 2004).

Autism is a complex neurological / behavioral dasarthat typically lasts throughout a person’s
lifetime. Although precise neurobiological mechamishave not yet been established, it is clear
that autism reflects the operation of factors ie tteveloping brain (NTIONAL RESEARCH
CouncliL, 2001).Autism is present from birth or very earlydevelopment and affects essential
human behaviors such as social interaction, thétyalbtd communicate ideas and feelings,
imagination, and the establishment of relationshijls others (MTIONAL RESEARCHCOUNCIL,
2001).

Most of the causes of autism are unknown. Howepgsychoanalytical theory, which was
blaming parent’s attitudes to their children, haerbreviewed thanks to scientific research and
the community of parents of children with autismif&/ & POTTER, 2002). Autism is now
known as a neurological disorder. Recent neuroingagiudies have shown that a contributing
cause for autism may be abnormal brain developrhbeginning in the infant’s first months
(STROCK_M, 2007).1t is now recognized that the etiologyA8D is strongly influenced by
genetic factors (BwsCHAFFERCJ, 2002). Autism has a heritability of over 90%I(BY ET AL,
1995). However, these genetic factors appear tcobgplex, with estimates of as many as 15
different loci involved (BLSTEIN & ROSEN-SHEIDLEY, 2001). This genetic component can be
seen also through the higher risk of having an ABDthe siblings of affected individuals
(RiTvo, 1989).

These past years, there were concerns about thedinveen the use of thimerosal used in the
measles-mumps and rubella (MMR) vaccine and aufldma.epidemiological studies, however,
did not confirm this link (NeHUS2006).

1. The first definition of autism by Kanner and Asperger

The term ofautism was for the first time used by a Swiss psychiattts describe the
characteristics of individuals with schizophrertimwever, the two pioneers of autism were Leo
Kanner, the first physician in the United Statesntified as a child psychiatrist, working at the
Johns Hopkins Hospital in Baltimore, and a Germedligtrician, Hans Asperger, who gave his
name to the Asperger syndromer@Ns & FITZGERALD, 2007).

2 Centers for Disease Control and Prevention (CR@)w.cdc.gov/ncbddd/child/devtool.htm
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Hans Asperger published his thesis on “AutistigpBychopathology in childhood” in 1944,
describing four children withutistic psychopathologyis work was not discovered in English
speaking countries until the 1980’s. In his theBe&snoted that the children had good grammar
and vocabulary but they used it to talk about aavarange of special interests and they made
inappropriate social approachesi( & POTTER, 2002).

In 1943 Leo Kanner published a description of 14esaofautism (KANNER L, 1943). In his
work he found that the children had some commonratheristics to children with
schizophrenia, obsessiveness, stereotypy, echol@li@y however also showed different
characteristics to schizophrenia: extreme alondiess the very beginning of their life, “not
responding to anything that comes to them fromabiside world”, lack of affective contact,
their activities are governed by the powerful desif aloneness and sameness and fascination
with objects.

Kanner found that for the whole group of childrémere were very few really warmhearted
fathers and mothers, and that “the question arete whether, or to what extent, this fact had
contributed to the condition of the children”. Higlief was that there exists a genetic condition
of autism, and that these children lacked an “ianagbility to form the usual, biologically
provided affective contact with people”. He qualifithis as “inborn autistic disturbances of
affective contact”.

The “early infantile autism” described by Kanners characterized by severe impairment of
social interaction and communication with intensiesistance to change (M& & POTTER,
2002).

2. Evolution in the classification

The diagnostic criteria for autism have changed dwee and the concept of a spectrum of
autistic disorders has been developed.

For the first time in 1980, Autism appeared as #dbbod condition in the Diagnostic and
Statistical Manual of Mental Disorder<? 8dition, DSM-I1I (American Psychiatric Association
APA). It was included in the class of conditionbe tPervasive Developmental Disorders
(PDDs). Autism was no longer considered as a psychiatreorder, but rather as a
developmental disorder.

The concept of a spectrum was introduced in 1987hen revision of DSM-IIl. The two
subgroups were theautistic disorderand pervasive developmental disorder not otherwise
specified (PDD-NOS)

The main point in defining a spectrum is that ememifestation of autism can occur in different
degrees of severity and in different manifestatifsiG & POTTER, 2002).

10
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In 1994, the diagnostic categories Atperger syndromeRett syndromeand childhood
disintegrative disordewere introduced in the DSM-IV as subcategorieBDDs.

The tenth edition of the International Statisti€hssification of Diseases and Related Health
Problems, known as ICD-10 (World Health Organizatibas closely similar subgroups. The
APA and the WHO have worked together since the $390nake concordant classifications in
the relevant sections of ICD and DSM.

The DSM-IV was revised in 2000 and this revisiomagrned the definition of the PDD-NOS

for the developmental disabilities, which has beedime following: “this category should be

used when there is a severe and pervasive impdinmehe development of reciprocal social

interaction associated with impairment in eitherbat and nonverbal communication skills, or
with the presence of stereotyped behavior, interestid activities, but the criteria are not met
for a specific Pervasive Developmental Disorderhi&mphrenia, Schizotypal Personality

Disorder, or Avoidant Personality Disordér.”

3. Definition of Autism Spectrum Disorders

Autism Spectrum Disorders

In the DSM-IV-TR, the Pervasive Developmental Disordeiigclude autistic disorder
Asperger’s Disorder, Rett's Disorder, Childhood iegrative Disorders and the Pervasive
Developmental Disorders-Not Otherwise Specified[PPIOS).The most frequent disorders in
this spectrum are the autistic disorder, Aspergerdi®me and the PDD-NOS, while the
Childhood Disintegrative Disorders and Rett’s symae are very rare conditions.

In a survey amongst a large sample of the popul@ticcngland (BAKRABARTI & FOMBONNE,
2001), the authors found that the overall prevaeioc all the PDDs was 62,6 per 10 000, and
36,1 for the PDD-NOS (figure 1). The Autistic Dider represented less than one third of the
overall prevalence of PDDs.

In one of his articles, Newschaffer reminded thatform of autism closest to the one described
by Kanner, callecutistic disorderor nuclear autismwas thought to be the most predominant
form but represented less than half of the Autigac®um Disorders (BWSCHAFFERCJ, 2003).

In his article (B1IARMAN, 2002), Charman cited Wing and Potter who estichétat only one
third to one half of the children meeting ICD-10tera for childhood autismwould meet
Kanner’s criteria.

3 Seewww.dsmivtr.org/2-3changes.cffor the revision of the DSM-IV.

11
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Figure 1: Prevalence of each Pervasive Developmehifaisorder in 1998-99
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Data from GIAKRABARTI & FOMBONNE (2001), 15 500 children 2.5-6.5 years screenedliéoelopmental problems,
Staffordshire, England

According some sources, the term Autism Spectrursofders (ASD) is synonymous to
Pervasive Developmental DisorderssR6ck M, 2007), while according to other sources, the
ASD include the three diagnoses: autistic disordesperger's Disorder and PDD-NOS
(NEWSCHAFFERET AL, 2007).

The termAutism Spectrum DisordéASD) has been widely adopted in professional diere
because it underscores the continuum of symptorariggwvand is inclusive of children with
varying diagnoses along the spectrum. It refersatavide continuum of associated cognitive
and neurobehavioral disorders, including, but nwotitéd to, three core-defining features:
impairments in socialization, impairments in verbahd nonverbal communication and
restrictive and repetitive patterns of behaviofSLIPEK ET AL, 1999).

Criteria for Autistic Disorder, Asperger’s Disorder and PDD-NOS

Autistic Disorderis actually defined by five criteria. Three criterconcern the nature of
development abnormalities, one concerns the agasst of the first symptoms, and the fifth is
one of exclusion (figure 2).

Asperger’s Disordelhas similar characteristics than Autistic Disordesocial interaction (at
least two in the list (1) in the figure 2) and iatigrns of behaviors, interests and activities (at
least one in the list (3) in the figure 2). Howetlagre is no clinically significant language delay
in Asperger’'s Disorder and there is no significdatay in cognitive development, nor in the
development of age-appropriate self-help skillsapddtive behavior (other than in social
interaction) and curiosity in the environment dgriohildhood (DSM-IV). This diagnostic
category is clearly in evolution and it is uncleahether it will remain a valid syndrome
separate from autism I(FfPEK ET AL, 1999).

12
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The termPervasive Developmental Disorders Not Otherwiseciipd (PDD-NOS)is used for

disorders including the autistic symptomatologyfi@ds in reciprocal social interactions, verbal

or non-verbal communication or stereotyped behawiterests and activities) but full criter
are not met for an alternative specific diagnosidan the autistic spectrum or PDD umbre

ia
lla;

for example, a child who does not meet the requiotal of 6 criteria among the 12 criteria

(figure 4) or a child aged over 3 who has the ow$etymptoms (FEIPEK ET AL, 1999). This
category also includes children with atypical older symptoms.

Figure 2: the diagnostic criteria for Autistic Disarder 299.0

A. A total of six (or more) items from (1), (2), ad (3), with at least two from (1), and one each fim
(2) and (3):
(1) qualitative impairment in social interaction:
(a) marked impairment in the use of multiple nobwatibehaviors such as eye-to-eye gaze, facial
expression, body postures, and gestures to reggdatal interaction
(b) failure to develop peer relationships apprdpria developmental level
(c) a lack of spontaneous seeking to share enjoynmarests, or achievements with other people
(e.g., by a lack of showing, bringing, or pointiogt objects of interest)
(d) lack of social or emotional reciprocity

(2) qualitative impairment in communication:
(a) delay in, or total lack of, the developmenspbken language (not accompanied by an attemp
compensate through alternative modes of commubitatich as gesture or mime)
(b) in individuals with adequate speech, markedaimpent in the ability to initiate or sustain a
conversation with others
(c) stereotyped and repetitive use of languagediosyncratic language
(d) lack of varied, spontaneous make-believe ptagocial imitative play appropriate to
developmental level

(3) restricted repetitive and stereotyped patteshbehavior, interests, and activities:
(a) encompassing preoccupation with one or moreatgped and restricted patterns of interest th
is abnormal either in intensity or focus
(b) apparently inflexible adherence to specifiqyfamctional routines or rituals
(c) stereotyped and repetitive motor mannerisngs,(band or finger flapping or twisting, or
complex whole-body movements)
(d) persistent preoccupation with parts of objects

B. Delays or abnormal functioning in at least one fahe following areas, with onset prior to age 3
years: (1) social interaction, (2) language as uséa social communication, or (3) symbolic or
imaginative play.

C. The disturbance is not better accounted for by Btt's Disorder or Childhood Disintegrative

tto

Disorder.

Source: Diagnostic and Statistical Manual of Mem&orders, 4th edition, Arlington, VA: American y$iatric
Association; 2000.

Figure 3 shows the relationship between Autism 8petDisorders. Overlapping circles show

that symptoms overlap although the disorders doTra prototypical

13
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disorder, autism, appears in the center; otherrdiss extend this phenotype in decreasing
severity and in decreasing humber of domains aftect

Figure 4 shows that PDD-NOS and Asperger's Syndrbae milder symptoms and those
individuals affected by these symptoms are higlefioming. At the opposite end of the scale,
Childhood Disintegrative Disorder and The Rett sgnte, both very rare disorders, are more
severe and the individuals affected are low-fumitig.

Figure 3 : relationship between Autism Spectrum Disrders (from LORDC, 2001)

Rett

\ Atypical /'
\ syndrom: | autismy / . o o
. PDD-NOS*5 *CDD : Childhood Disintegrative Disorder
o 7 *PDD-NOS: Pervasive Developmental
S~ el Disorders Not Otherwise Specified

Figure 4: Severity of Autism Spectrum Disorders SUSANNAH GRIMM POE, 2007)

PDD-NOS Autism Childhood Disintegrative Disorder
R A Ea—— >

Asperger syndrome Rett syndrome

High-functioning Low-functioning

In this report, autism will be used as a synonymA8D and classic autism will be called by its
scientific name, Autistic Disorder.

14
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II. Detection and diagnosis of autism
Background

Early detection of autism is important

Early detection and early diagnosis of autism areldmental for different reasons: they can
“facilitate earlier educational planning, provissorfor family supports and education,
management of family stress and anguish and dglieérappropriate medical care and
treatment” (FLIPEK PA, 2000). Furthermore, children who receive eamtgrvention services
by the age of 3 show significant developmental 4RDBINS & DUMONT-MATHIEU, 2006).
Even if autism, like other neurodevelopmental digads, is not “curable”, the primary goals of
treatment are to minimize the core features anactésed deficits, maximize functional
independence and quality of life and reduce famtigyress (WERSS.M., 2007).

The diagnosis of autism is still often late

Diagnosis of autism is a more accurate assessrdéf@rentiated from other developmental
disabilities.

Despite changes in diagnostic criteria and incraseareness of ASD in the United States,
most children with ASD are still identified betwe8nand 4 years old, with relatively fewer
children identified under 3 years old unless tlsgimptoms are severe R&IS ET AL 2006) and
even if the ICD-10 and DSM-IV defined as a criteofaautism an onset at 36 monthse(D
GIACOMO & FOMBONNE, 1998).

According to the Centers for Disease Control (CD€3s than 50% of the children having a
developmental or behavior disability (autism, meéntatardation, Attention-Deficit /

Hyperactivity Disorder, etc) are identified as hayia problem before starting school, by which
time significant delays have already occurred gogbatunities for treatment have been missed.

Thus we will explore the factors that explain wigtattion and diagnosis of autism is not as
early as it could be and what could be done to awpthis.

15
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1. Diagnosing autism in young children can be chahging

Firstly, detecting autism is difficult because evethere is a strong genetic base for autism,
there is no biological or medical test, except Ratt's syndrome, and thus the detection of
autism is only behaviorally based.

There is a range of symptoms

“The manifestations of autism vary considerablyoasrchildren and within an individual child
over time. There is no single behaviour that isagisvtypical of autism and no behaviour that
would automatically exclude an individual child fimca diagnosis of autism, even though there
are strong and consistent commonalities, especiallgtive to social deficit” (NTIONAL
RESEARCHCOUNCIL, 2001).

Rebecca Landa, Director of the Center for Autisrd Related Disorders at Kennedy Krieger
Institute, explains the main reasons: “First we'tdaant to make mistakes with the parents so
we must be sure it is autism when we say that ttidld has an autism disorder. Secondly,
professionals get confused when the children géeroand have additional problems, like
deficit attention, irritability, and just wonder if is autism or other problems like ADHD,
depression, etc. Also many children don’t havedlssical signs of autism, like eye contact or
flapping the hands, so you can miss them. It's hardiagnose autism in children with normal
IQ and it's hard to diagnose autism in childrenhwitental retardation.”

Catherine Trapani at the Marcus Institute explaittet “the diagnosis of ASD is a complex
process because you don't look at only one thingu Yook also at cases from very mild
problems to very severe problems. You have to g wareful, very methodical about the
diagnosis.”

Accordingly, the diagnosis can be complex becadsthe range of syndrome expression in
these conditions along various dimensions suchaagulge abilities and associated mental
handicap, and also because of differential diagngsarticularly in children younger than 3
years old, because of concerns regarding labelin diagnostic terminology within school
systems and also because lack of expertise insassasand diagnosis among some educational
professionals (NTIONAL RESEARCHCOUNCIL, 2001).

The classification is not adapted to young children

The classification used at the present time, theg, describes behavior that is not typically
seen in very young children, for example, develapmef peer relationship, stereotyped
interests, conversational skills. So there is aatgneeed for additional criteria to help
practitioners and parents recognize signs of audispounger ages IS ET AL, 2006).

16



Autism in the United States : early detection apidlemiological surveillance

The diagnosis of autism requires several professiats

In general, the diagnostic process of autism reguihe perspectives of several professionals
and not only one person: special educators, genedaicators, psychologists, speech
pathologists, occupational and physical therapestsl physicians (NTIONAL RESEARCH
CoOuNCIL, 2001).

Diagnosis of autism can be made by physicians imedded psychologists, with input from a
team of specialists (neurologist, audiologist, gasiterologist, geneticist, speech therapist,
occupational therapist and other professionalsjo@d evaluation includes history (medical,
social, family), structured interviews with caregig (teachers, therapists), observation,
developmental assessment, consideration of conityrbideatment plan ($SANNAH GRIMM
POE, 2007).

A Canadian study (8Los & KERNS 2007) found that the final diagnosis was receifveth a
psychologist (30,9%), from a pediatrician/familycttar (30,9%), a child psychiatrist (13,2%) or
a multidisciplinary team (19,1%). 42% of the faedlihad to travel to another city for the
diagnosis.

Families saw an average of 4.46 professionals guhie diagnostic process and 41% of the
families saw 5 or more professionals.

2. ldentification of children with ASD through the Individuals with Disabilities
Education Act (IDEA)

Screening is a procedure for recognizing childrerisk for a developmental disorder with use
of standardized tools at specific intervals to suppnd refine the risk.

In the United States, like anywhere, there is nstesyatic process to detect autism. “ASD
identification in both the educational and medisakctors is still largely opportunistic as
opposed to systematichOsREIS S, 2007).

For other impairments like hearing impairment, matates in USA have recently passed Early
Hearing Detection and Intervention legislatfonso that systematic screening for hearing
impairment among newborns has been set up. Degetiaring impairments is however
biologically possible with efficient tools. But a&m can not be detected with biological or by
medical test. The detection is behaviorally based.

4 Seewww.asha.org/about/legislation-advocacy/state/bititus. htm#LA

17
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With the Individuals with Disabilities Education AGDEA)’ all states are required to have a
“comprehensive Child Find system” to assure thatchildren who are in need of early
intervention or special education services aretémtaidentified, and referred. Public school
districts are responsible for identifying all statke with disabilities within their district,
regardless of whether they are attending publi@alsh since private institutions may not be
funded for providing accommodations under IDEA. ®Eandates that states refer children,
free of charge, for a comprehensive, multi-disogly evaluation by a team who, with the
family, decides on which services are needed fer ¢hild (via the Individualized Family
Service Plan).

Children with ASD are eligible for special educatigervices through the IDEA. In 1990, ASD
was categorized as a separate condition that mpgabhildren for special education services,
and the US Department of Education, Washington Igan tracking the number of children
with ASD served by each state.

These programs are however not designed for popodaide screening and rather, provide a
resource for developmental delay evaluation andrwention for children referred to the
program POSREIS S, 2007).Additionally, for children under 3 yedfs® program defined by the
IDEA (Part C), which has different names accordihg states, Birth to Three, Infant and
Toddlers Program, do not identify children withiamt: the children referred to these programs
are categorized as having a “diagnosed conditioh kgh probability of developmental delay”
(like chromosomal disorders, congenital infectiprematurity, severe congenital malformations,
etc), or having a “25% developmental delay” (cagmeit communication, social-emotional,
adaptive or motor) or as having an “atypical depgient” (in the same areas as previous
enunciated). In Part B of the IDEA, designed chifdB-21 years, children with autism can be
identified. However, some surveys found that néttla¢ children with ASD are identified
through the IDEA and that the identification camyamong states.

A survey undertaken by the Metropolitan Atlanta Blepmental Disabilities Surveillance

Program (MADDSP) from the Centers for Disease Gorgnd Prevention (CDC) screened all
children receiving special education services itata and found that 18% of children

diagnosed with ASD by the investigators were nentdied as such by the special education
system (EARGIN-ALLSOPPET AL, 2003).

5 The IDEA was originally enacted by Congress in 1&8781ake sure that children with disabilities hael th
opportunity to receive a free appropriate publioadion (FAPE), just like other children. The laastheen revised
many times over the years. The most recent amertdmeamne passed by Congress in December 2004, wih fi
regulations published in August 2006. So, in soemsss, the law is very new, even as it has a tetgjled, and
powerful history. IDEA guides how states and schibstricts provide special education and relatedises to more
than six million eligible children with disabilitie
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A study based on the education data in the 2000-2@@demic year (MVDELL & PALMER,
2005) and exploring the differences between statedentifying children with ASD showed
that there was a link between the identificatiorstidents and the money spent on education:
the proportion of students diagnosed with ASD wagdasing with the per-pupil education
spending. Performing a linear regression, in whidh prevalence of ASD was the dependant
variable (table 1), each additional $1 million hetstates’ education spending, is associated
with a 0.02% increase in prevalence, all otheraldes held constant.

Table 1: linear regression predicting the Administative Prevalence of Autistic Spectrum Disorder
(ASD) in 50 states*

Percentage Change in Prevalenc 2
(95% Confidence Interval)
Education system characteristics
No of students ages 6-21 y in the state, 100s -0.10 (-95.02 to 171.83)
State education spending, $1 million 0.02 (0.01 to 0.03)
No of elementary and secondary school teachés 1 0.02 (-98.20 to 195.63)
No of students receiving special education sesit 000s 0.32 (-99.75 t0 172.82)
State resources, No of
School-based health centers in the state 0.60 (-0.05t0 1.18)
Pediatricians in the state 0.06 (0.02 t0 0.10)
Student characteristics, No of
Students living in poverty -0.04 (-84.30 to 193.23)
African American students 0.04 (-63.21 to 638.90)
American Indian students -0.40 (-36.79 to 342.81)
Asian students 0.23 (-86.47 to 994.36)
Hispanic students 60.05 (-74.84 to 816.63)

*Prevalence was modeled as the natural log of ttpgstion of children with ASD. Resulting
coefficients were then exponentiated. The parametez presented as the percentage increase in the
prevalence of ASD associated with 1 unit increaseach variable, adjusting for the other variales

the model.

Source: MNDELL & PALMER (2005)

The authors’ explanations are that the states iohwiigher spending may attract better-trained
staff have a greater awareness of the symptomsS@ And that these states may also have
developed programs in other areas that suppordrehnilwith ASD (like Indiana which has a
high prevalence of ASD and has developed a Medipsagram for reimbursing services for
individuals with ASD). This model also showed thegalth resources were associated with
better identification of ASD: each additional pdd@an in the state was associated with a
0.06% increase in the prevalence and each scheelbhealth center with a 0.6% increase.
This last relation needs however further explorabecause the school-based health centers are
not dedicated to the detection of ASD.

19



Autism in the United States: early detection andi@miological surveillance

Results from the data collected through the Autésd Developmental Disabilities monitoring
network (ADDM Network), whose methodology will bexpdained later, showed that in
different states in the US in 2002 (table 2):

- the percentage of 8 year-old children with an A8Eeiving special education services varied
from 61.3% in Maryland to 97.8% in New Jersey,

- the percentage of 8 year-old children with an A®DPeiving special education services with
autism eligibility was lower and ranged from 27.#¥4olorado to 62.6% in Georgia.

Table 2: Number and percentage of children aged 8ears with autism spectrum disorders (ASD)
receiving a special education services and withinligibility, by site - Autism and Developmental
Disabilities Monitoring Network, United States, 20@

Receiving Receiving special
special education education services witl

services autism eligibility

Site* Total no with n % n %
ASDs

Arizona 280 271 96.8 107 38.2
Arkansas 251 206 82.1 120 47.8
Colorado 65 59 90.8 18 27.7
Georgia 337 309 91.7 211 62.6
Maryland 199 122 61.3 90 45.2
New Jersey 316 309 97.8 131 415
North Carolina 135 121 89.6 68 50.4
South Carolina 140 102 72.9 48 34.3
Utah 196 166 84.7 82 41.8
West Virginia 153 134 87.6 63 41.2

(1) With acces to both education and health records
(2) Primary special education eligibility categanmyly

Accordingly, this data showed that at 8 years thldre could be a large number of students with
ASD that are not identified at all by the specidli@tion system: 38.7% of the children with
ASD in Maryland, 27.1% in South Carolina are thetates with the highest percentage. In
Arizona and New Jersey, most children with ASD wielentified and received services: only
3.2% and 2.2% respectively of the children with AGD not receive education special services.
Furthermore, an important number of children wetentified as having a disability but not
autism, so they were classified in another condjtmeaning they received special education
services not appropriate for autism: the highesipprtions of children receiving special
services without autism eligibility can be seeithia states of Colorado (63.1%), Arizona (58.6),
New Jersey (56.3) and the lowest percentage in lsiaay(16.1%) and Georgia (29.1%).

This data may have two explanations: the childrenrevknown as having a disability but didn’t
receive any service or they were known as having@ih and received inappropriate services
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- the children were even not known by the schoslBaving a disability. So the question can be
asked if they were known outside schools as didatiddren. The identification of ASD can
take place in the first years of the life and ptseand pediatricians are the first persons who
may detect this disorder.

3. Parents’ involvement in the detection of ASD
The age at first parental concerns is between 1 yeand 2 years

Different surveys agree about the age of first pi@teconcerns about the development of their
child. BARON-COHEN S (2000) cited Wing to say that parents of childoéten report that they
first suspected that their child was not developiogmally around the age of 18 months. In a
survey undertaken in the United Kingdom among chiidvith ASD referred between 1993 and
1996 to a specialized clinic for pervasive develeptal disorders (BGIACOMO & FOMBONNE,
1998), the mean age of children was 19,1 monthswvgagents became concerned with their
development: 30% of parents had recognized abniiiesain the development by the' 1
birthday and 80% by the second birthday. In a stwdyere parents have filled the
questionnaires before to know the diagnosis ofr ttleid, and comparing children with ASDs
and children with developmental delay other thaib83he mean age at first concern was 17,8
months for children with autism and 16,6 monthsdoitdren with Developmental Delay, with
no significant difference (@ONRODE.E., 2004). In a Canadian study, the first coneernthe
parents were on average at 23 months and 88% qdaients had concerns before the child’'s
third birthday (L0s & KERNS 2007).

Language delays are the parents’ first concerns

DE GIACOMO & FOMBONNE (1998) in their survey among 82 children with A&Ibind that for
53,7% of the parents, the first concern was thguage/speech development, which was in
front far the abnormal socio-emotional responsel@j and medical problem or delay in
milestone (11,0%).

COONRODE.E. (2004) found in their study that 86% of thegoés of children with autism were
first concerned by delayed language developmen®o(48 the parents of children with
developmental delays). In their article relatedh® screening and diagnosis of autism, Filipek
et al. (RLIPEK PA, 2000) reviewed several studies, encompassidgchdren, showing that
parental concerns about speech and language denatbpbehavior or other developmental
issues had a high sensitivity, from 75% to 83% ahihh specificity, from 79% to 81%.
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Parents seem less aware of social-communicative idgb

In the study of ©ONRODE.E. (2004) mentioned above, only 23% of the pareftchildren
with autism questioned with open-ended questiongorted abnormal social/emotional
responses as first concerns, while 86% reportederas about language, which suggested that
the earliest concerns of these parents are notfispecautism. At the child’'s age of 2 years,
only 9% of the parents reported that abnormal $ecitional responses were a current
concern. But with a questionnaire of social Behawbecklist, the concerns about social
behaviors were more prevalent. Whilst the authasadered about the generalization of these
results, they suggested that “physicians and eduilghood professionals should be aware that
parents of children with autism may not spontangoreport early concerns in this area”. The
hypothesis is that parents are less knowledgedigatamilestones for social development or
simply did not detect them because they put up wW#hikir child and used compensatory
strategies to engage the child in social interastigd\drien and Baranek cited bypGNRODE.E.,
2004). Findings from videotaping studies suggest slcial-communicative deficits are present
in infants prior to the emergence of parental camcgAdrien et al. cited by @NRODE.E,
2004).

Other factors associated with a lower recognitionrbm parents

In a multiple regression ©GIACOMO & FOMBONNE, 1998) where the age at first parental
concern is the dependant variable, the mean agesigaficant lower when the child had
mental retardation (1Q<70): 15,0 months versus 2aghths for autistic children without
mental retardation. The age at first parental conegs also significantly lower when parents
were concerned with speech and language developfhé/® versus 20,5 months) or medical
problem (such as seizure) / delay in milestoness(frdonths versus 21,7 months). The area of
residence and the social class however were notiassd with age at first parental concern.

The lag between first parental concerns and diagnas

Some studies have evaluated the lag between fireingal concerns and the first professional
advice sought and found that the mean time lagwasnonths (B GIACOMO & FOMBONNE,
1998). They found that the age of the child wheofgssional advice was sought was
significantly lower if the child had mental retatida (20,1 versus 27,0 months) and if the child
had medical problem/delay in milestone (15,8 ve&8 months) and among family factors, if
the child had older siblings (21,6 versus 27,3 mghtA Canadian study among a small sample
of parents of children with ASD (8.0s & KERNS 2007) also found that the time between first
parental concerns and first professional advicglsbwas between 5 and 6 months.

22



Autism in the United States : early detection apidlemiological surveillance

According to Catherine Trapani of the Marcus Inséf the gap between first parents’ concerns
and the diagnosis of autism is less than it usedetand the diagnosis of autism takes place
earlier. However, one of the problems is that pgedians are not trained in developmental
problems.

There is also a lag between the first evaluatiod #re first diagnosis of the child: the
Metropolitan Atlanta developmental Disabilities ilance Program (MADDSP) found that
the average delay was 13 months, the mean agstag¢¥aluation was 48 months and the mean
age at first diagnosis was 61 months@@aiNsL.D, 2006).

The Canadian survey reported that the lag betweerfitst sought and the diagnosis was 2
years and 8 months (32 months) on average ¢S & KERNS 2007). This survey reported also
that 51% of the parents were not satisfied withdiagnostic process.

To conclude recent research has revealed that parents asdlyusorrect in their concerns
about their child’s development @®MITTEE ON CHILDREN WITH DISABILITIES, 2001). Early
diagnosis of ASD is dependant on listening to tlaepts’ concerns about their child’s
development. On the other hand, if parents do rmtehconcerns about their child's
development, it does not mean that there are riagns: the absence of such concerns had low
specificity in detecting normal development, 47%.I¢EK PA, 2000).

4. Practices among pediatricians

There is little data describing the practices ampediatricians regarding screening for autism.
In a survey undertaken in 2002 among pediatriceamd family physicians in primary care
practice members of the American Medical Assoam(8CES ET AL. 2003), the methods of
screening for developmental delays the most usedglwoutine preventive-care visits with 2-
year-old children were a list of developmental stilmes (almost 9 pediatricians and family
physicians in 10) and prompting for parental consefalmost 9 pediatricians and family
physicians in 10). A validate instrument was usgahly half of the pediatricians and by 61%
of the family physicians: a validated provider adistered screening tool (like the Denver Il for
example) was used by 30% of the pediatricians &8fb ®f the family physicians and a
validated parent questionnaire (like the Ages amag€s Questionnaires) by 28% of the
pediatricians and 34% of the family physicians. Whhysicians used a specific screening tool,

23



Autism in the United States: early detection andi@miological surveillance

the Denver-ll continued to be the predominant ehoWWhile this screening tool has been the
traditional tool used for developmental screenirggearch found that it was insensitive and
lacked specificity (FLIPEK PA, 2000).

One of the barriers to using a developmental teolthe insufficient reimbursement of
pediatrician visits: only 11% of the pediatriciaasad 8% of the physicians agreed that
reimbursement for well-care visits is sufficientdover time spent on developmental screening
(SICESET AL. 2003). Furthermore, physicians who agreed withsttement “I have the clinical
expertise to identify most children with developramlelays in my practice without the use of
a formal screening instrument” were significantgs likely to use a specific validate screening
tool. Although 9 physicians in 10 prompted for pde¢ concerns, only 15% of the pediatricians
and 12% of the family physicians agreed with “usipgrental concern about a child’'s
development as a good substitute for formal devetyal screening”. This indicated that they
may not place enough value on the information oletifrom parents to make a referral to
appropriate services.

In a survey undertaken in Maryland and DelawapesReis S, 2007), among the 255
pediatricians who returned the survey and wereibdédig 82% routinely screened for
developmental delays, not necessarily in a fornaj,vgince a large number indicated that they
used informal tests to assessing the child's deweémt. Among these 82%, 50% used the
Denver-1l and only 8% screened for ASD. The préatpig events for ASD screening were
parental concerns (for 90% of the pediatriciang)spgions of ASD during a routine
examination (90%) and child failure of a generatesa (80%). The main reason why
developmental screening is not routinely takemsifficient time and for ASD, the two main
reasons are unfamiliarity with ASD screening testd referral to a specialist (table 3). In this
study, it was also found that referral to a cliaicspecialist was the most common action taken,
whatever the age of the child. However, wheneverethwas a suspected case of ASD, the
“watch-and-wait strategy” was more frequent for ylmeingest children, and concerned nearly
20% of the patients 2 years and younger.
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Table 3: reasons for why Developmental screening it routinely performed in pediatric primary
care

n % 95% CI
General development screening (n=45)
Insufficient time 33 73 59-84
Unfamiliar with screeners 10 22 12-36
Screeners too expensive 6 13 6-26
Other* 11 24 14-38
ASD screening (n=235)
Unfamiliar with screeners 146 62 56-68
Refer to a clinical specialist 110 47 41-53
Insufficient time to screen 75 32 26-38
Screeners too expensive 8 3 0.8-5
Screeners are not effective 2 0.9 0.3-2
Other** 30 13 9-17

SourceDposREISS, 2007

* include office does not use screens, not applectibpractice, and use general history or clingcagen
**include use of clinical judgment, resource coasits, not necessary; 0.9% (n=2) stated that ASBesing
was not applicable to their practice.

Cl, confidence interval

5. Factors associated with age of diagnosis

A survey undertaken in Pennsylvania from 969 caezgito children with ASD (39% with
autistic disorder, 23% with Asperger’s disorder &@8&P0 with PDD-NOS) under 21 years
showed that some factors contributed to a lategrisis of autism: the subcategory of ASD,
since children with autistic disorder are diagnoaed mean age of 3,1 years, those with PDD-
NOS at 3,9 years and those with Asperger's syndramé,2 years (MNDELL DS, 2005).
According to the results of a linear regressiordaténg age of diagnosis (MIDELL DS, 2005),
children who lived in rural areas were diagnosecheerage 0,4 years later than children who
lived in urban areas: due to less access to regathspecialty care in rural areas. Children from
near-poor families were diagnosed on average Gg@sylater than families whose income is
100% above the federal poverty level. This can &lypexplained by the fact that near-poor
families are less insured than the other.

Clinically, certain factors contributed to an inase of the age at diagnosis: oversensitivity to
pain (0,6 years increase), hearing impairment yéats increase), symptoms and comorbidity
that can make the detection of ASD more difficGhildren under the care of 4 or more primary
care physicians were on average diagnosed lately€dys) than those who had less physicians:
this may reflect a discontinuity care because silential instability, or frustration of the family
that their concerns are not acknowledged.
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Other factors contributed to a decrease of theagecage at diagnosis: severe language deficits
(1,2 years decrease), hand flapping (0,4 yearsdsej, toe walking (0,2 years decrease) and
sustained odd play (0,3 years decrease). Signfdikd flapping are most typical symptoms and
are an indicator to parents and pediatriciansttiere may be a disorder. The children referred
to a specialist by their pediatrician were, on aget diagnosed earlier (0,3 years).

In the Metropolitan Atlanta Developmental Disalel# Surveillance Program (MADDSP) of
the CDC (WGGINSL.D, 2006), the mean age at first diagnosis was8ths younger for girls
(54 months) than for boys (62 months). Also, theetpf ASD was associated with the age of
diagnosis: children with ASD, PDD-NOS and gener&DAwere diagnosed earlier than children
with Asperger. Furthermore, the level of impairmests associated with the age of diagnosis:
children with severe impairment were diagnosed bathms before those with mild impairment,
independently of whether there was any mental dataim, because when these two variables
were simultaneously held constant, there was nucag®on between mental retardation and age
of diagnosis, but there was still an associatioth wiegree of impairment. There was also a
difference according to the source of identificati@hildren diagnosed through non-school
sources were diagnosed earlier (56 months on asethgn children diagnosed at school (74
months).

Earlier diagnosis?

Even if diagnosis is typically not made before #ge of 3 years old (BPEK ET AL, 1999),
research has revealed that diagnosis can be madeataty in children as young as 2 years
(CooNRODE.E., 2004). Results from videotape studies shavatisome signs of ASD could
be seen as early as 12 months: deficits in soomlkreunicative and attention behaviors such as
pointing to, showing objects, looking at others,ils@ socially, using appropriate facial
expressions, orienting to visual stimuli, orientittgtheir name, sustaining attention (Adrien,
Baranek, Osterling & Dawnson, Werner cited bgpaBRoOD E.E, 2004). In a study from
videotaping, Baranek showed that abnormalitiesasly @s at 9 months in orientation to visual
stimuli, aversion to touch, and delayed responseame all characterize autism, but not
developmental delay nor typical development. Bedraihiat distinguishes one-year-old children
with autism from those with mental retardation irttds responsivity to name and looking at
others (BTERLINGET AL, 2002).

In a prospective study comparing three groupsdodnl with ASD, children with language
delays and unaffected children, the tests admmeidtat 6 months, 14 months and 24 months
showed that there were no differences betweenrigpg at 6 months, but that at 14 months,
the ASD group performed less than the unaffectedigion all scales except visual reception
and that at 24 months, the ASD group performed evtitan the unaffected group in all domains
and worse than the language delay group in grossriime motor and receptive language
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(LANDA R, 2006). This study therefore indicates that tiseughtion in child development with
ASD takes place between 14 and 24 months.

6. Recommendations from the American Academy of Peatrics

Given the apparent increase in prevalence of ASRimary care physician is now more likely
to encounter a child with ASD. “Diagnosis and maragnt of ASD presents the pediatrician
with a challenging task” (@UMITTEE ON CHILDREN WITH DISABILITIES, 2001). In 2001, the
American Academy of Pediatrics (AAP) published raceendations for pediatricians stating
that physicians should become familiar with at idaautism screening tool and perform it on
all children. In the event this isn't possible, fadcians should refer the child to a specialist
whenever there was any parental or professionalezan

The algorithm developed by the American Academy oPediatrics for surveillance and
screening for autism

This algorithm (figure 5) has been built to helpn@ary care pediatricians achieve better and
earlier identification of children who are at risk autism (RAUCHE JOHNSONC, 2007). This
algorithm was developed in a tool callédtism ALARN| a flyer distributed to primary care
pediatricians highlighting the prevalence of autisime importance of screening and listening to
parents’ concerns and the urgency of making simeatias referrals to specialists in ASDs and
early intervention programs to promote improvedcoute. Surveillanceis described as “the
ongoing process of identifying children who maydierisk of developmental delays” and the
screeningas the “use of standardized tools at specificriiale to support and refine the risk”
(PLAUCHE JOHNSONC, 2007). Surveillance, besides asking family mistind parents’ concerns,
should include a checking of certain developmemiiétstones, including social and emotional
milestones in addition to the traditional motor dadguage. It is therefore important to ask
about the verbal and non-verbal communication,precal social interaction (including eye
contact, joint attentidh social referencing, sharing of interests) andesgntational or pretend
play? skills.

® www.medicalhomeinfo.org/health/Autism%20downloadsitémAlarm.pdf

" Ability to establish a shared focus of attentioithwanother person via pointing, showing or gaze
monitoring. It allows children to learn through eth and it is seen as the earliest expressioneof th
infant’'s “mind-reading” capacity, in that the chidsh shows a sensitivity to what another person is
interested in or attending to.

81t involves the attribution of imaginary featurespeople, objects or events. Some theorists vieas i
signaling the emergence of symbolic ability as waslimind-reading.
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Figure 5: Surveillance and screening algorithm forASD
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Red flags for autism

The American Academy of Neurology and the Child iéagy Society Practice parameter on
screening and diagnosis of autismiLfEK PA, 2000) suggests that failure to meet the
following milestones is associated with a high @tabty of a developmental disability and are
“red flags” for autism :

- no babbling by 12 months,

- no gesturing (for example pointing, waving byespiy 12 months,

- no single words by 16 months,

- no 2-word spontaneous (not just echolalic) pledse24 months,

- any loss of any language or social skills at ags.

The AAP recommended a routine developmental slawneié at every well-child visit
(COMMITTEE ON CHILDREN WITH DISABILITIES, 2001). A screening for autism is recommended
by the AAP at the 24-month visit for many reasdBSKTAET AL, 2007): because (i) regression
in children with autism, which concerns more th&%c20of the children, has been reported by
the parents to occur at a mean age of 20 monihghé sensitivity of screening tools is not
100%, any missed cases would be then detected(iignidhis visit is paid by the third-party
payers as a scheduled visit.

The use of standardized screening tools is recometkat step 5. Indeed, studies show that
when pediatricians only use clinical impressionagsess a child’s development, results are less
accurate than those with the use of formal scregtoiols.

7. Overview of the screening and diagnostic tools

Many screening tools have been developed for dpuedatal delays, for autism, for Asperger’s
syndrome but it seems that “appropriately sensitime specific autism screening tools for
infants and toddlers have only recently been d@esloand (that) this continues to be the
current focus of many research centerstIEK PA, 2000).

The screening tools are used for detecting autisaevéry child at the well-child visit. The tools
developed can rely on professional observationgoaweh parents’ reports. They are called tools
at level I, while the tools at level 1l are thoskigh assess children already identified at risk.
Screening tools at level | should be fast to adsbémisince they must screen a large population,
while the tools at level Il can be more time-conswgn
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Level | tools

The Checklist for Autism in Toddlers (CHAT), the first instrument developed for a use in
general population, was developed in England femb®th-old children and has been used to
screen more than 16000 toddlers. The CHAT combBheguestions to parents and 5 to
professionals. It was devised to test the predictiwat those children not exhibiting joint
attention and pretend play by the age of 18 momtight be at risk for receiving a later
diagnosis of autism (BRON-COHEN S, 2000). It takes 5-10 minutes to administer ansimple

to score. Although it has a high specificity, itslatively low sensitivity is a concern
(CoMMITTEE ON CHILDREN WITH DISABILITIES, 2001). The evaluation of the CHAT found that
sensitivity was low, comprised between 18% and §B%RD ET AL, 2000, BARON-COHEN S,
2000). However, the specificity was between 98% a00%. The CHAT was used to detect
autistic disorder but not the broader spectrum ASD.

A modification of this tool, theModified-Checklist for Autism in Toddlers (M-CHAT) has
been developed in the United States with the aiiddotify children at risk with any ASD and
not only autistic disorder (BBINS & DUMONT-MATHIEU, 2006). It is a 23 items parent-report
for use with children aged 16-30 months, desigmebet filled in by the parents in the waiting
rooms of the medical consultation. It takes 5-1Qutes to be administered. The M-CHAT has
been tested on 1293 children and the sensitivity feand to be 87% and the specificity 99%
(DUMONT-MATHIEU T, 2005). The M-CHAT is really interesting becautsb@as metrological
qualities, is not expensive and does not need eofegsional training because it is filled in by
the parents only (BPERTISE COLLECTIVEINSERM, 2002).

Another well-known screening tool is thRervasive Developmental Disorders Test-ll
(PDDST-II) which consists of 3 stages designed to be usé&ddifferent clinical settings. It
includes 22 questions answered by the parentssadesigned for children aged 18-48 months
(DUMONT-MATHIEU T, 2005). The sensitivity reported is 92% and thectficity 91% based on

a sample of 937 children. The other two stageshefinstrument are considered as Level-l|
screening instruments. Stage 2 consists of 14 itkeusloped for use in developmental clinics,
the sensitivity reported is 73% and the specifidi®#o (ROBINS & DUMONT-MATHIEU, 2006).
Stage 3 consists of 12 items used in autism-spedifiics. Sensitivity and specificity reported
are 58% and 60% respectively.

Level Il tools

The Screening Tool for Autism in two-year-old (STAT) has been developed for children
between 2 and 3 years old and contains 12 itemsné&lered during a session of a game of 20
minutes. The items cover 3 domains, play, joirgrdgtbn and motor imitation. It is designed to
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differentiate autistic disorder from other devetgmtal delays. It is not designed to detect the
broader spectrum ASD. Results based on a samp2 dfildren indicated a sensibility of 92%
and a specificity of 85%.

Other tools are currently used to diagnose autimh as théutism Diagnostic Interview-
Revised (ADI-R) which is a semi-structured, clinical interview foaregivers of children and
adults whose mental age is 18 months or above astd 2 hours. The diagnostic algorithm
generated ADI-R is consistent with DSM-IV and ICD-IThis tool is now used in all the
clinical expertise centers. But for children un@grears, the rate of false positive is 30% and of
false negative is 27% (Lord cited bp@HDADLI A, 2005).

The Autism Diagnostic Observation Schedule (ADOSjs the instrument considered to be the
current gold standard for diagnosing ASD and, aleith information from parents, should be
incorporated into a child’s evaluation. It is argtardized direct assessment with covers the
three important diagnostic areas. It allows tosifgghe children in autistic disorder, other ASD
or unaffected. With the ADI-R, this tool is congidd to be one of the best method for
diagnostic investigation (fPERTISE COLLECTIVEINSERM, 2002).

The Childhood Autism Rating Scale (CARS)contains 15 items completed by a trained
interviewer/observer and is a behavioral ratindesaged to evaluate the severity of symptoms
of autism. CARS is designed for children aged ntbam 2 years, has a sensitivity between 92%
and 98% and a specificity of 85%.

The ABC (Autism Behavior Checklist) is for children aged from 18 months, containstgims
filled by an interviewer, which takes between 1@ &® minutes. But the sensitivity is low
(between 38% and 58%) and the specificity is betv#s2 and 97%.

The Gilliam Autism Rating Scale (GARS)is designed for children aged from 3 to 22 years
and the questionnaire is completed by the parentdakes between 5 and 10 minutes.

The Social Communication Questionnaire (SCQ) formerly the Autism Screening
Questionnaire (ASQ), is for children aged 4 yearsnore and is a questionnaire that must be
completed by the parents. It lasts between 5 andnitutes. The reported sensibility was
between 85% and 96% and the reported specificityd®sn 67% and 80% (RUCHE JOHNSON

C, 2007).

The list above is not exhaustive. There are maimgrotools for screening and diagnosing
autism. It seems, however, that no tool is perfedd that early detection of ASD could be
effective if the tools developed for screening A8D were “sufficiently sensitive, specific, safe,
convenient, and acceptable, although not prohiditiexpensive” POSREIS S, 2007).
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[ll. Epidemiology of Autism Spectrum Disorders

The first epidemiological study dates back from itid-sixties in England (QTTER, 1966) and
since, many epidemiological studies have been takiar in different countries, using different
methodologies and criteria of diagnosis. In thiagtkr, using epidemiological studies, we will
examine the prevalence estimates of autism inrdiffeparts of the world and in the United
States and to consider the evolution of autism ¢wee, which is an important concern in the
United States. A large part of the chapter willdeslicated to the Autism and Developmental
Disabilities Monitoring (ADDM) network of the Centefor Disease Control and Prevention
(CDC). Additionally, the characteristics of the phoaffected by an ASD will be explored,
allowing more accurate identification of those eféel by an ASD. Finally, the chapter will
round up by considering how this data can be used.

1. Characteristics of the population with Autism Sgctrum Disorders

One of the main characteristics of autistic disoridethat males are more often affected than
girls. In a review of 32 studies published betw&866 and 2001 VBONNE, 2003), the sex
ratio (M/F) available was between 1.3 and 16.0 &mel mean sex ratio was 4.3. No
epidemiological study ever identified more girlathboys with autism. Gender differences were
more pronounced when autism was not associatedmdtital retardation: a median sex ratio of
5.75 in children with autism and without mentabreiation (12 studies reviewed b BONNE,
2003) and a median sex ratio of 1.9 in childrerhwéititism and moderate to severe mental
retardation (11 studies reviewed b@NBONNE, 2003). Even with the broader criteria of the
Autism spectrum, boys are still more affected tgats (table 2), with a ratio varying from 2.7
(BERTRAND ET AL, 2001) to 7.3 (BIRD ET AL, 2000) and two studies which found a ratio
around 4 (3.8 in BAKRABARTI & FOMBONNE, 2001 and 4.3 in the ADDM network from the
CDC, 2007).

One member of a family with ASD increases the o$lother members also having an ASD.
Recurrence risk for autism, the frequency of autisraubsequently born siblings, is estimated
to be between 4,5% and 10%, over 100 times the iriskhe overall population (Cook,
Fombonne, Ritvo, Bailey cited byahNDA R, 2006). An association between the prevalence of
certain conditions and the socio-cultural environmes often observed, for example, the
prevalence rate of obesity is higher in low sociakses than in higher ones. For autism, the
recent studies didn't find any relation betweendbeial class and the prevalence of autism.
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Neither did the studies find any association bethweee and prevalence of autism. A recent
study based on a large sample of populatioRARGIN-ALLSOPPET AL, 2003) found that the
prevalence of autism (autistic disorder, PDD-NOS8 Asperger’s syndrome) was the same in
the different races: 3.4 per 1000 3- to 10-yearvahite children, 3.4 among black children and
2.9 among other. In each race, the sex-ratio dewed a predominance of boys: the sex ratio
was 3.8 among whites, 4.3 among blacks and 3.5 gt@nother racial group.

Other conditions commonly concur with autism. Mém&ardation (MR),which is defined by
an 1Q<70, has historically been an associated d&igrin 70-75% of children with autism in the
narrow definition (NMWSCHAFFERET AL, 2007). In a review of 19 studiesq¥BONNE, 2005),
even if there were some differences in the assegsohéntellectual function, about 30% of the
children with autistic disorder scored in the normaage of intelligence, about 30% scored in
the mild-to-moderate mental retardation range, &ld@% scored in the serious-to-profound
retardation range. In more recent epidemiologicalveys, the prevalence rates of mental
retardation in autism (the wide spectrum) were betw22% and 56% (table 2). The ADDM
network found, in 2002 (CDC, 2007), that the prajpor of cognitive impairment (IQ<70) in
children with ASDs ranged from 33.1% of the childri@ Utah to 58.5% in South Carolina,
with an average of 44.6%. There are also greagréifices between the subtypes of ASD: in an
English survey (BAKRABARTI & FOMBONNE, 2001), the mental retardation was 69.2% in
children with autistic disorder, 7.5% in childrentwPDD-NOS and 0% in children with
Asperger syndrome and the mean rate for all the AS&8s 24.2%.

Other conditions are often associated with autisempilepsy, fragile X syndrome,
neurofibromatis, Down syndrome, congenital rubdiaring and visual impairments. Epilepsy
seems to be present in 1 child with autistic disormth 4 (EXPERTISE COLLECTIVEINSERM,
2002), a lower median rate of 16.8% was found irstLilies reviewed bydMBONNE (2003).
The author found that in children with autisticatider, the median rate of cerebral palsy was
2.0% (6 studies), of Down syndrome was 1.3% (1iliel), of the genetic disease tuberous
sclerosis 1.2% (10 studies) which was 100-fold niben in general population (1 in 10 000
children). Hearing deficits and visual deficits cemed respectively 1.7% (median rate in 7
studies) and 1.3% (median rate in 5 studies) otHidren with autism.
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2. Recent data on the prevalence of Autism Spectruldisorders

In the United States, the prevalence often citedrgganizations and media is 1 in 150 children
having autism (the broader spectrum), which megm®ealence of 6.6 per 1000 children. This
prevalence comes from a network led by the CDC AB®M network, which methodology
will be developed below. The prevalence of theA&8Ds (or PDDS) in these studies vary from
3.4 per 1000 (table 4) in a survey conducted ir6lifghe Atlanta Metropolitan area to 11.6 per
1000 in a survey conducted in a cohort of 56 94#d@n born between July, 1990 and
December, 1991, in England. The prevalence foundhé recent surveys is higher than
previously thought and the reasons why will be uksed below. In these seven studies (table 4),
with the exception the two studies previously citdte prevalence rates of ASDs were very
comparable and were around 6-7 per 1000 childrem(5.79 to 6.7 per 1000) even though the
surveys took place in different areas and the nusthwere not the same. However, the age
groups studied were very close in the differenveys. Furthermore, all these studies shared the
methodological feature of multiple ascertainmenthuods.

In BAIRD ET AL (2000), as a cohort, children were screened amafths with the CHAT,
rescreened with the Checklist for referral (CRB% years, rescreened at 5% years with the
Pervasive Developmental Disorders QuestionnaireDdI). Certain children also received a
diagnostic assessment, and at 7 years, childrealmeatdy known to the research team but who
were diagnosed with ASD from local professionalsengiscussed with local teams.

In CHAKRABARTI & FOMBONNE (2001) and the renewed StudyAKRABARTI & FOMBONNE
(2005) which used the same methodology, there mithaliscreening for a target population and
referral for children with developmental or behawloproblems. For diagnosing autism, there
were three other assessments.

In BERTRANDET AL (2001), the records came from 4 sources: spediaiaion, local clinicians,
lists of children from community parent groups, fis@s volunteers (table 4). The autism
diagnosis was verified for 71% of children throwgfull clinical assessment.

In YEARGIN-ALLSOPPET AL (2003) and CDC (2007), the methodology will beadiéed below,
as for the ADDM Network. Data came from both ediatsil and health records.

In BAIRD ET AL (2006), children in the population diagnosed wiBD were screened, as were
those children with a statement of special edunatiseds and considered at risk of having an
ASD. They were screened with the SCQ (social comeation questionnaire). A two-way
random sample of children from families who retariibe SCQ and who opted for a further
assessment received an in-depth clinical assessment
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Table 4: comparison of different recent studies (tble inspired from (CHARMAN , 2002)

Baird & al,| Chakrabarti | Bertrand & | Yeargin- Chakrabarti | Baird & al, CDC,
2000 & Fombonne al, Allsopp et al | & Fombonne 2006 2007
2001 2001 2003 2005
Base 16,235 15,500 8,896 289,456 10,903 56,946 407,578
population
size
Area South-East Staffordshire|  Brick 5-county | Stafford-shirg  South 14 sites in
Thames, UK Township, Atlanta UK Thames | the United
UK (Midlands) New metropolitan| (Midlands) UK States
Jersey, area
USA
Age 7 years 2.5-6.5years 3-10years 3-10yeprs yebfs 9-10 years 8 years
Proportion 46% 95% 71% Records 100% 20% Records
of direct screening and screening
assessment review and review
Source 12-month|  children | 4 source® | records at children Special Records
birth cohort| referred at multiple referred at needs |from health
followed the child medical and| the child register of | facilities &
during 6 | development educational | development the child- special
years centers source® centers health education
serviceS) | services
Diagnostic ICD-10 DSM-IV DSM-IV DSM-IV DSM-IV ICD-10 DSM-IV
criteria
Prevalence | 3,08/1000 1.68/1000| 4.05/10Q0 2.2/1000 3.89/1000
autistic dis.
95% ClI 2.29-4.06 1.10-2.46 2.80-5.60 1.41-3.27 92498
Prevalence | 2.71/1000| 4.58/1000 2.7/1000 3.67/1000  7.72/1000
other PDDs
95% ClI 1.97-3.64 1.70-4.00 5.21-10.23
Prevalence | 5.79/1000| 6.26/1000 6.7/1000 3.4/18b0| 5.87/1000 11.6/1000 6.6/1080
all ASDs
95% ClI 5.08-7.63 5.10-8.70 3.2-3.6 4.52-7.49 9048 6.3-6.8
Boys:girls 83:11 77:20 44:16 787:197 55:64
all ASDs 88%:12% | 79%:21% | 73%:27% | 80%:20% 86%:14% | 77%:23% 81%:)190/66
IQ>70/ <70| 78%:22% 76%:24% 519%:49%  68%:3%%| 70%:30% 44%:56% 45%:55%
all ASDs

(1) Autistic disorder + Asperger’s disorder + PDIDA.
(2) Special education records, records from lotiaiaians providing diagnosis or treatment for deweental or
behavioral disabilities, lists of children from comnity parent groups, and families who volunteefed
participation in the study in response to mediardibn.
(3) Public schools’ special education program dreotDepartment of Education program for childreState
Department of Human Resources facilities for chitddwgith DDs, pediatric hospitals and associated iadin
comprehensive diagnostic and evaluation centersnftividuals with DDs, private physicians and dtians who
provide diagnostic services for children with DParticularly autism.
(4) Includes 23% of individuals classified with éépmental tests.

(5) Children with a Statement of Special Educatioresds,
(6) Average across ten sites with access to battithand education sources.
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It is reasonable to say that these prevalence afi@#ge can be considered the closest to the true
prevalence of ASDs, mainly autistic disorder, Aggersyndrome and PDD-NOS.

Among the studies which gave information about subtypes of ASD, there were some
differences about the proportion of autistic digorth the overall spectrum: the autistic disorder
represented only 27% of the whole spectrum HAKRABARTI & FOMBONNE (2001), 34% in
BAIRD ET AL (2006), 37% in BAKRABARTI & FOMBONNE (2005) and more than half of the
spectrum in the two others, 53% imIBD ET AL (2000) and 60% in BRTRAND ET AL (2001).
These differences can probably be attributed téemihces in application of the criteria for
classic autism versus atypical forms of autism.

3. Is there an epidemic of autism?

A report related to data gathered in Califofrshowed that the number of cases of people with
autism had increased significantly from the latghees to the late nineties. The number of
cases of Autism increased from 2,778 in 1987 t8dAMin 1998, so that reports warned about
an epidemic of autism.

Nationwide, the number of children receiving spkeeducation services for autism increased
500% from the 1991-1992 school year to the 1998®kehool yedf. The analysis of available
epidemiological data helps to understand if thiseéase is a true increase in the prevalence or if
other factors can be associated with this increase.

The prevalence rates of autistic disorder vary acading the criteria

The prevalence of autism can vary strongly withpees to the criteria applied to diagnose
autism (Figure 6). Thus, the prevalence rates fowitd the Kanner criteria were not higher
than 4.3 per 10,000 while they are much more hightr the DSM-IV criteria or the ICD-10
criteria, which are those criteria used nowadaysngJthe latter, prevalence rates are shown to
be between 7.8 and 30.8 per 10,000 in 2000 and.2001

A Finnish study (KELINEN ET AL, 2000) applied different criteria of diagnosis articular, the
Kanner criteria and the DSM-IV criteria) to the sapopulation. This study showed that the
incidence rates found with the DSM-IV criteria wexgstematically higher than those found
with the Kanner criteria: at 5-7 years old, thadeace was 14.9 per 10,000 with Kanner

d® Department of Developmental Services, Changeseipdipulation of persons with autism and pervasive
developmental disorders in California's Developmieggavices System: 1987 through 1998, Report to the
Legislature, March 1, 1999, available at http://wadels.ca.gov.

10 Us Department of Education, number of childrewveerunder IDEA, 2% annual report to Congress on the
Implementation of the IDEA, Washington, DC, 20002(1.-
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criteria, 22.8 with ICD-10 criteria and 20.7 per,d@ with ICD-10 and DSM-IV criteria. At
15-18 years, the difference was more significarthai 3-fold variation between the rate with
Kanner criteria (2.3 per 10,000) and the rate WiR-10/DSM-IV criteria (6.1 per 10,000).

Figure 6: Comparison of autism* rates according diferent criteria in different surveys overtime

35 9 number of cases p. 10 000
F
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k o m Rutter
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Sources: a: Treffert & al, 1970 / b: Hoshino & 4882 / c: Bohman & al, 1983 / d: McCarthy & al, 1984:
Steinhausen & al, 1986 / f: Matshuishi & al, 198% Tanoue & al, 1988 / h: Ritvo & al, 1989 / i: [Bérg & al, 1991
/ j: Fombonne & du Mazaubrun / k: Honda & al, 1996Fombonne & al, 1997 / m: Webb & al, 1997 /Sponheim
& Skjeldal, 1998 / o: Taylor & al, 1999 / p: Baird &, 2000 / g: Powell & al, 2000 / r: Fombonne & 2001 / s:
Chakrabarti & al, 2001.

* Autism here doesn't include the whole Spectruraddders.

Kanner criteria (1956): Lack of affective contact; desire for sameneascihation with objects;
mutism or non-communicative language before 30 hwof age.

Rutter criteria (1978): Emphasized delayed and unusual social and langlegdopment and early
onset and unusual behaviors.

DSM-III (1980): Differentiated autism from schizophrenia (not ggsatric disorder, but
developmental). Concept of “PDD” introduced: infntawutism; childhood onset PDD; atypical
PDD.

DSM-III -R (1987): Concept of PDD continued; autism and PDD-NOS define

ICD-10 (1992) Greatly expanded PDD concept — autism; atypicasanjtRett syndrome; other
childhood disintegrative disorder; overactive disarassociated with MR and stereotyped
movements; Asperger’s syndrome; other PDDs; PDBpecified.

DSM-IV (1994) and DSM-IV-TR (2000): Also expanded PDD concept — autistic disorder;
Asperger syndrome; Rett syndrome; CDD; PDD-NOS.
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The prevalence rates vary also according the methotbgy of the survey

Estimates of prevalence are affected by the methggmf the survey (BMBONNE E, 2005).
The methods can be very different in the variousests: certain use records, for example from
education services, certain use direct assessniig¢he ahildren, certain use multiple sources,
etc. In table 5, the studies were undertaken coectly and the age groups were comparable
but the differences in prevalence rates were sagmif. These differences can be attributed to
varying methodologies. Surveys which used only atlonal services had the lowest
prevalence rates of pervasive developmental dis®r{feom 4.8 to 16.0 per 10 000) while
surveys which used direct screening and follow-dgntification had higher prevalence rates
(57.9 and 62.6 per 10 000). The survey which usatltipte sources of ascertainment, even
when direct assessment wasn't undertaken, gavevalpnce rate as high as in the surveys with
direct screening (67.0 per 10 000).

Table 5: study design impact on prevalence of Perg&ve developmental disorders (PDD)

Location Populatiol | Age Method PDD
group rate*
UK Studies
CHAKRABARTI & Staffordshire 15,500 2.5-6.5| Intense screening + 62.6
FOMBONNE, 2001 assessment
BAIRD ET AL, 2000 South East Thame$16,235 7 Early screening + 57.9
follow-up identification
FOMBONNEE, 2001 England & Wales |10,438 5-15 | National household 26.1
survey of psychiatric
disorders
TAYLOR ET AL, 1999 North Thames 490,000 0-16 | Administrative records | 10.1
US Studies
BERTRANDET AL 2001 | Brick Township, NJ 8,896 3-10 | Multiple sources of 67.0
ascertainment
STURMEY & JAMES, 2001| Texas 3,564,577| 6-18 | Educational services 16
California Department o
Developmental services| California 3,215,000 4-9 |Educational services 15
1999
HILLMAN ET AL 2000 Missouri 5-9 | Educational services 4.8
* per 10,000

SourceFOMBONNE E (2005)

39



Autism in the United States: early detection andi@miological surveillance

Is the prevalence of autism increasing?

In his article (®MBONNE E, 2001), responding to the possible alert of adegpic of autism
made by the California Department of Developme8tivices, Fombonne said that we cannot
talk about an epidemic of autism and other PDDsliiderent reasons: in 1987, the change from
DSM-III to DSM-III-R has broadened the category BDDs; in 1994, the categories of
Asperger syndrome, Rett syndrome and Childhoodhizigrative Disorder were introduced for
the first time in the DSM-IV as subcategories offDand the boundaries of PDD-NOS were
broadened; in California and elsewhere, autistitdadm are now diagnosed at a much earlier
age; and lastly, the author found that there wersesinaccuracies in the methodology used by
the authors.

To measure the evolution of prevalence rates, tmparison can be done between surveys
undertaken in the same area. A comparison of tweegs in the same area, Staffordshire in
England (table 4), which furthermore used the sanethodology, showed that the overall

prevalence of all the PDDs were comparable: 6.31p80 for the survey published in 2001 and
5.9 per 1000 in the survey published in 2005.

The apparent increase of the prevalence does oot ah epidemic but an increasing number of
children accessing services. Also the changes @ IDEA in 1990, when ASDs were
recognized as an eligibility condition, may accofortsome rise in the number of the children
earning a diagnosis of autism in US school systems.

According to the CDC (2007), the prevalence ofsmtis rising for different reasons: there are

changes in the availability of services (parentagscates, development of specialty services,
training of professionals), there are changesagmibstic criteria over time, there is an increased
awareness in the community, the recognition of A8&s occur with severe mental retardation,
higher intellectual functioning, other medical apsychiatric disorders. However they also

consider if there is a true increase in the inai@eor if it is a combination of all these factors

cited above.
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4. The Autism and Developmental Disabilities Monitang (ADDM) Network

To answer the question of whether there is a plesgibrease in autism, the ADDM Network is
a multiple-source, population-based, active syst&on monitoring ASDs and other
developmental disabilities established by the Gsri€Disease Control and prevention (CDC).
It was created with the Children’s Health Act of0R0 In the Network, ASDs include autistic
disorder, Asperger syndrome and PDD-NOS but doemolude Rett syndrome and Childhood
Disintegrative Disorder.

Origin of the project

The project began by the MADDSP (Metropolitan At&anDevelopmental Disabilities
Surveillance Program), an on-going population-basedeillance system established in 1991 to
monitor the rates of mental retardation (MR), cesiepalsy, hearing loss and vision impairment.
ASDs were added to the list of surveillance coondgiin 1996 because there were concerns at
this time about an increasing of autism coming ftbegeneral public and the Organizations of
autism and pediatricians. Additionally, certain amgations funded the addition of autism in
the MADDSP. Before the MADDSP, there was no datailakle on disability in the United
States of America.

Objectives of the ADDM Network

The primary objective of this ongoing surveillansgstem is to track the prevalence and
characteristics of ASD in the United States, andttmly whether rates are changing over time.
The goal is also to improve the consistency of tifieation of people with ASDs and to study
whether autism is more common in some groups df@n than in others. For this, a strong
methodology applied in the different sites of thework was set up so that the prevalence
estimates are comparable between the differerst @itd are population-based.

Method

The surveys concern children aged 8 years. At 8stnohildren have been appropriately
evaluated. For example, Asperger syndrome canendtdgnosed before 7 years, and at 8 years,
children have been in school for at least threesyd@urthermore, previous surveys undertaken
in a population of children aged 3-10 years by @#&C showed that there was a peak in the
prevalence of autism at 8 years. To be selectéldireh should have at least one parent or legal
guardian who was residing in the surveillance ateang the year of the survey. Children
suspected of having an ASD were identified throsgieening source files, at multiple sources:
educational sources (i.e. public schools) and heslurces (for example, state health facilities,
hospitals, clinics, diagnostic centers and othieical providers for children with
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developmental disabilities, particularly ASDs), fodocumented or suspected ASD
classifications and for descriptions of behaviogsomiated with ASD diagnostic criteriahe
Network uses systematic screening of developmestaluation records for behaviors
associated with autism rather than depending ordiaal or educational diagnostic labelling of
an ASD. From multiple sources, a composite record was cleahdor each child, using the
child’'s name as a variable of recognition. The infation on the name was eliminated
following review of the records. All abstracted aaions from the case ascertainment phase
were reviewed and scored by an ASD clinician reeie(i.e. a qualified diagnostician with an
advanced degree and/or certification in the assmssmand diagnosis of children with
developmental disabilities, especially ASDs).

Figure 7: The ADDM Network in the United States
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Results

Data from 2000 and 2002 are now available. Foremyient years, data and surveys are still in
process. In 2000, the survey covered approximat&%o of the American population aged 8
years from six states (Arizona, Georgia, Maryladew Jersey, South Carolina, West Virginia)
and a total of 1,252 children were identified agitgan ASD.

In 2002, the survey covered 10% of the populationnbin 1994 in USA from 14 states
(Alabama, Arizona, Arkansas, Colorado, Georgia, Weanrd, Missouri, New Jersey, North
Carolina, Pennsylvania, South Carolina, Utah, Wésginia and Wisconsin) and a total of
2,685 children were identified as having an ASD.

In 2000, the prevalence of ASDs ranged from 4.51060 (West Virginia) to 9.9 (New Jersey)
with the other four sites from 5.5 to 6.5 childreith ASD per 1000. The average across all six
sites was 6.7 per 1000 children aged 8 years.

In 2002, the prevalence of ASDs ranged from 3.31060 (Alabama) to 10.6 (New Jersey) but
12 of the 14 sites had a prevalence between 5/%6torhe average across all 14 sites was 6.6
per 1000 children aged 8 years.

In figure 8, children with a previously documentgdssification included those who received
special education services under an autism spedatation exceptional category or those
diagnosed with ASD documented in their health arcation records, or both. In all sites, the
prevalence found by the ADDM Network was highemtlize prevalence shown by the previous
diagnosis of an ASD. The lower prevalence ratemndofor Alabama, Pennsylvania and
Wisconsin could be explained not by a true lowavptence, but by the fact that these states
couldn’t access the educational data.

The highest prevalence rates found for New Jersay nave different explanations. Certain
people interviewed pointed out that as New Jersewell-known as a state providing good
services, families with a child diagnosed with st could have moved to New Jersey
specifically to benefit from the better serviceswéver, others have stated that New Jersey has
better quality of data than other states. One thgxis$ is that the prevalence rates in New Jersey
should be the most accurate and that if the otta@éeshad the same quality of data than New
Jersey, the rates found there would be higher.
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Figure 8: Overall prevalence of ASD among childreraged 8 years and prevalence of ASDs among
children with a previously documented ASD classifigtion, by source type and order of ASD
prevalence - Autism and Developmental DisabilitieMonitoring (ADDM) Network, 14 sites, United
States 2002
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The states Alabama, Pennsylvania, Wisconsin andddisdidn’t have access to educational data

5. How can epidemiologic data be used?

Before the ADDM network, data was used from edocatiecords to plan services but they
were more reactive than proactive i.e. states gimpsponded to the increase number of
children with autism.

“Establishing the current prevalence of ASD is imiant for clinical and educational planning,
and for the families and individuals with ASD thetves” ((HARMAN & BAIRD, 2002).

During interviews, when asking how the surveillasgstem could help improve knowledge of
the needs of the population with ASDs and for pilagrservices, this question was not easily
answered. Ellen Giarelli from the Center for Autisand Developmental Disabilities
Epidemiology in Pennsylvania, when talking abowt gite of Pennsylvania in the ADDM
Network, said: “There are not enough institutioesen worse, when the child is out of the
school system, there are no facilities to helpahidd. The problem existed before the health
program. There are not enough intervention cenfleosises, day programs...) not only for
autism but for all severe disabilities. This sysf@&B®DM network) just arguments the needs.
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But the data of the system is not precise enougiayovhat we need in equipment, and we can
not translate this”.

Susan Evans, from the New Jersey Department otliHeall Senior services, talking about the
future registry of autism in New Jersey, statesheTidea is for service planning. It will be
helpful for us to understand all needs for adiisen if we cannot say exactly what the children
will need when they are adults, we could know asidmum the number of people that might
need services. The registry will provide good datacommunity services in terms of housing,
and the needs for people with autism. We will heovelo research based on these people with
autism, for example, connected to the unemploymatet, if the causes of unemployment are
linked to a developmental disability. If they colldve some support to maintain their job, they
could keep it.”

Catherine Rice and Joan Baio from the MADDSP, CV:“showed that the prevalence rate
was higher than what we thought previously: theeedifferences between what was planned
before and what the ADDM Network found. So we neexte services.” (figure 8).

Also, “we can give the information back to schogdtems” which might influence them so they
can expand their program. “But it's much more exgpento provide services for children with
ASDs than for children with other disabilities. Sstimes, it takes 2 teachers for 1 child with
autism.” The data can also be used by “advocacypg,dike Autism Speaks, (which) provides
a lot of funding for research and pushes for poliEliey go to Congress and ask for more
services, using the data from ADDM that showeduhaerestimation of the prevalence rates of
ASDs.”

The autism registry of West Virginia's Director, iBBara Becker-Cottrill, said that even if the
registry is right now not a good source of datzrmifically, they go each year to the Federal
Government to present the data of the registrywsiyp that more services are needed for
families. In the future, the registry will show tingagnitude of the problem and whether the
trend is increasing or decreasing.
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Conclusion

Autism is now a public health problem(NewscHAFFERCJ, 2003)

Autistic disorder and the other PDDs are not as e they were thought to be: the
prevalence rates are, like we have seen in moentatudies, around 0.6%, or 1 in 150 children.

Autism has an important public health impact, fiearmaple annual costs associated with
care for a child with ASD are estimated to be betw85% and 550% higher than annual cost
for the care of a typically developing child (Jasob cited by BWSCHAFFERET AL, 2007).
Average lifetime public expenditures for a persathwASD are estimated to be approximately
$4.7 million (NEWSCHAFFERET AL, 2007).

Autism is recognized by the government as a segonsern. One of the consequences
is that research funding for autism has increasmusiderably: from 1995 to 2001, it has
quintupled, from $11 to $56 millions @WSCHAFFERCJ, 2003).

There is also in the United States a very strongeacy community, like the Autism
Society for America (ASA).

Early identification is a concern

The increased interest in behaviorally based edwttintervention has resulted in a
push for early identification of autism @/SCHAFFERET AL, 2007).

We saw that some factors slowed down the time &graisis and that there were
differences among the states in the identificatibohildren with autism (MNDELL & PALMER
2005, NEWSCHAFFERET AL 2007). The two laws, IDEA and Children’s HealthtAare
beneficial and helpful, as confirmed by all thoseiviewed. However, these laws are applied
differently among the states and “free and appabprservices” does not necessarily mean the
best services.

We saw also that there was no systematic idertiibiceof autism and that detection
depended on parents, pediatricians, caregivershées It is not rare that detection is very late.
“There is evidence that more than half of childreith developmental disabilities are not
detected before school entry and that physiciardemientify language-related delays and
disabilities in children” (8ESET AL, 2003).
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Early identification can be improved in different ways

The campaign “Learn the signs/Act eatly’which was mandated by the Children’s
Health Act? of 2000, began four years ago with the goal tacetiuhealth care providers, child
care providers, community groups and parents alohilt development, so they could
recognize the signs of a developmental delay.sth aromoted the use of ASD screening tools
by general-practice pediatricians. This campaigimtisnded to increase the awareness and the
knowledge about ASD among general population antepsionals.

Some practices among physicians could help eddimtification systematic use of
validated screening tools could significantly impedhe detection of these children in primary
care” (SCESET AL, 2003).

The algorithm developped by the American AcademyPefdiatrics (AAP) should be
carefully followed by the pediatricians and thisultcbhelp a decrease in the age of children
identified with a developmental delay, includingdisin.

Another difficulty comes from the system of privdiealth insurance, which doesn't
give pediatricians time to make sufficiently lonatignt visits. So a different healthcare system,
for example based on the public system rather ¢éimgprivate one, could allow longer visits and
with a better quality visits.

As some results showed, pediatricians are not isutfg familiar to screening tools,
implying there should be more training on autisnthi@ medical schools.

The United States have set up a surveillance system autism

The Autism and Developmental Disabilities Monitgri(ADDM) network is unique in
the world, with a strong methodology. It is popidatbased, multi-site and multi-source.
This network showed that the use of multiple sosigave a more accurate prevalence of autism
(Catherine Rice). Further, this network identifigtge evolution of autism and respond to
concerns of increases in autism in the United State

Improving the quality of this network is a priority

In the ADDM network, some sites don't have accessducational data, so it means
that some prevalence rates may have been undeststin©One important development is better
access to educational data.

1 www.cdc.gov/ncbddd/autism/ActEarly/
12 The Children’s Health Act is a Federal law whicncerns different topics of childrens’ health, of
which autism is one of them (Public Law 106-310-b¢t 2000).
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We saw that higher prevalence, such as that olbdé@mnidew Jersey, were explained by
a better quality of data in this state. An impottalpjective of the ADDM network is to improve
the quality of data in order to detect more aceupaevalence rates.

Other initiatives should be encouraged

Some states, responding to state laws, have setpyblic health autism registry. The
first one was set up in West Virginia, with a stée established in 2002, that mandated
anybody who diagnosed a case of autism, Aspergeb&r-NOS had to report it within 30 days
to the registry. The registry is housed at and atper by the West Virginia Autism Training
Center. There are other autism registries in UBdlaware and another is underway in New
Jersey. These registries aim to track the casastsm in their respective states and determine
prevalence. Furthermore, a registry determinesnitidence, that is to say the number of new
cases in the population resident in that stateh\ttiits data, it can identify the total number of
people affected by autism and its evolution. A stgiis also dedicated to research: it provides
data to assist research into the causes of autism.

Another interesting initiative is the on-line reigys funded by the organization Autism
Speak¥’ and based at the Kennedy Krieger Institlire Baltimore. This registry is dedicated to
all families with an autistic child in the Uniteda®es. It is a volunteer participation, and its mai
objective is to conduct research on autism andfate families and researchers. The families
registered may ask questions on subjects they widle explored and the researchers put the
results of their researches on-line.

Even if there is a strong awareness of autism m ltmited States, early detection and
epidemiological surveillance could be improvedhiére is earlier detection and if data can give
more accurate numbers and prevalence of autism, tttexe should be sufficient services to
respond to all such needs and must have a suffigieadity to respond to the autism spectrum
disorders.

13 www.autismspeaks.org/
4 www.ianproject.org
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Annex Il : Resources

ADDM, Autism Developmental
disabilities monitoring network

www.cdc.gov/ncbddd/autism/documents/AutismCommiuRetyort. pdf

American Academy of
Pediatrics

www.aap.org/healthtopics/autism.cfm

Association of University
Centers for excellence in
developmental disabilities

www.aucd.org/template/index.cfm

Autism Epidemiology

www.autismepidemiology.net/

Autism Research Network

www.autismresearchnetwork.org/AN/

Autism Society of America

www.autism-society.org/site/PageServer

Autism Speaks, Cure autism
now

www.autismspeaks.org

CDC, Autism Information
Center

www.cdc.gov/ncbddd/autism/

CDC, learn the signs, Act early

www.cdc.gov/ncbddd/autism/actearly/

CDC, Centers for autism and
Developmental Disabilities
Research and Epidemiology
(CADDRE)

www.cdc.gov/ncbddd/autism/caddre.htm

Cosac

www.hjcosac.org/cosac2/Home%20Page

Emory Autism Center

www.psychiatry.emory.edu/PROGRAMS/autism/

European Autism Information
System

www.eais.eu/

First signs

www.firstsigns.org/

Help Autism Now Society

www.helpautismnow.com

Interactive autism network

www.ianproject.org/

Kennedy Krieger Institute

www.kennedykrieger.org/

Learn the signs/Act early

www.cdc.gov/ncbddd/autism/actearly/

Marcus Institute

WWW.marcus.org

Maryland Infants and Toddlers
Program

www.marylandpublicschools.org/MSDE/divisions/eankgrv/

National Institute of Mental
Health

www.nimh.nih.gov/health/topics/autism-spectrum-dirs-pervasive
developmental-disorders/index.shtml

National Institute of
neurological disorders and
stroke

www. ninds.nih.gov/disorders/autism/autism.htm

Nectac

www.nectac.org/

Organization for Autism
research

www.researchautism.org/

Utah Registry of autism and
Developmental disabilities
(URADD)

health.utah.gov/autism/

West Virginia Autism Registry

www.marshall.edu/wvasdr/default.asp
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