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What is Autism? Autism Spectrum Disorders
Developmental disability (ASD)

not recognized at birth ) )
Pervasive Developmental Disorders (PDD)

Different brain structure/function | g+ -2 PDD = an “umbrella category”
complex genetic interaction + ??2? '

: Autism
Complex disorder = Atypical Autism (PDD-NOS) \/,/\-)
many areas affected Asperger’s Disorder ,"\
Childhood Disintegrative Disorder
Rett Syndrome

Wide range of impairment
mild to severe across areas

DSM-IV Criteria for Autistic _
(299.00) Disorder Pervasive Developmental

Qualitative impairments Delays or restricted Disorders  (apa, 1994
in social interaction functioning in at least
Quialitative impairments one of the following

in communication areas, with onset prior : . P :
Restricted repefitive to age 3: Autism : Communication, Social,

and stereotyped (1) social interaction Behaviors/Interests

patterns of behaviors, 2) language as used in i : ' '
Interests, and activities ( )Sociga| C%mmunication PDD-NOS: Atyplcal autism

(3) symbolic or Asperger’s: Social, Behaviors/Interests, no

imaginative play. significant language or cognitive delay
The disturbance is not . .
better aCCOlénted for by Rett: Females, deceleration, hand use

Rett’s Disorder or . A

Childhood CDD. Normal development & significant loss of
Disintegrative Disorder skills




Learn the Signs. Act Early.

www.cdc.gov/actearly

Detection of ASD

AAP Algorithm for Developmental

, ) The AAP Clinical Reports
Surveillance and Screening — July 2006

recommend:

Conduct ASD surveillance at all
preventative well child visits

Screen all children at 18 and 24
months and when surveillance
reveals a concern for ASD

Increased vigilance in younger
siblings with an 10x increased risk

Strategies to care for children with
ASD within a Medical Home

Increasing Developmental Concern




Introduction

Identification

Algorithm

Surveillance tools

Screening tools
REIEE

Forms, sample letters and
coding information

Physician Fact Sheets
Strategies for
management of common
co-morbidities

Family Handouts
Tips for parents

Can we count how many
children have Autism?

Measures of Frequency for Autism

Prevalence = # of people with condition
# of people in population

Incidence = # of new cases with condition
total person-time of observation

Epidemiology

The branch of medicine

that deals with the study
of the causes,
distribution,

and control of disease in
populations.

Autism Incidence Studies

Seven “incidence” studies have been
conducted to date

Problems with interpretation:

All studies used age at diagnosis as age or year of onset
of the disorder.

Mean age of diagnosis reported to be between 4-6 yrs
Diagnosis was not confirmed in most studies

Most studies did not take into account changing
diagnostic criteria used during the periods of study




Incidence of Autism

Reflects more accurately than prevalence the
underlying risk of disease which is useful in
etiologic studies

But....

Difficult to establish since exact onset of
autism is difficultto determine.

How common is Autism?

Service Provider Data
Epidemiologic Studies
Nationally Representative
Survey Data

Prevalence of Autism

Usually referred to as a “rate”™ it is not a rate but a
proportion

Point prevalence : prevalence at a specific point in
time; period prevalence: prevalence during a specific
time interval; birth prevalence: number of persons
having autism derived from a birth cohort (survivors)-
used more to assess mortality

Reflects the burden of disease in a population
Prevalence is a function of risk for disease and
disease duration

When average duration of disease is unchanging,
prevalence approximates incidence

Studies Using
Administrative (Service
Provider) Datasets




Individuals Receiving Autism
Services: CA Department of
Developmental Services
No. Served % Change

1987 2002

Autism 2,778 20,377 634 %
Other PDD 64 2,036 3081%
Autism suspected 1,086 2,119 95%
Other DDs 115,642 199,482 73 %

Recent studies using
Administrative Datasets

Sturmey P & James V. Administrative prevalence of autism in the Texas
school system. Journal of the American Academy of Child and
Adolescent Psychiatry 2000;40.

Gurney JG, Fritz MS, Ness KK, Sievers P, Newschaffer C, Shapiro EG.
Analysis of prevalence trends of autism spectrum disorder in
Minnesota. Archives of Pediatric and Adolescent Medicine
2003;157;622-627.

Newschaffer CJ, Falb MD & Gurney JG. National autism prevalence
trends from United States special education data. Pediatrics
2005;115;277-282.

Laidler JR. US Department of Education data on “autism” are not reliable
for tracking autism prevalence. Pediatrics 2005;116;120-124.

Palmer RF, Blanchard S, Stein Z. Mandell D, Miller C. Environmental
mercury release, special education rates, and autism disorder: an
ecological study in Texas. Health and Place; 2005.

Shattuck PT. The contribution of diagnostic substitution to the growing
administrative prevalence of autism in US special education.
Pediatrics 2006;117;1028-1037.

Geier DA., & Geier, M.R. Earl?/ downward trends in neurodevelopmental
disorders following removal of thimerosal-containing vaccines.
Journal of American Physicians and Surgeons 2006;11:8-13.

Number of Children with Autism Served under
IDEA, Part B, 1992-93 to 2001-02, 6-21 years
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Number of 6-21 year olds

o
1992- 1993- 1994- 1995- 1996- 1997- 1998- 1999- 2000- 2001-
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
(n=49) (n=51) (n=52) (n=52) (n=52) (n=52) (n=52) (n=52) (n=52) (n=52)

Source: U.S. Departmentof Education, Office of Special Education P rograms, Data
Analysis System (DANS)

Community-based
incidence or prevalence
studies




ASD Diagnostic Classification
Systems

ASD Diagnostic Classification

Systems

Kanner criteria  (1956)

Lack of affective contact; desire for sameness; fascination with
objects; mutism or non-communicative language before 30 months ICD-10 (1992)
of age Greatly expanded PDD concept — autism;

Rutter criteria (1978) atypical autism; Rett syndrome; other childhood
Emphasized delayed and unusual social and language disintegrative dISOFdeF overactive disorder

development and early onset and unusual behaviors associated with MR and stereotyped
DSM-IIl (1980) movements; Asperger’s syndrome; other PDDs;

Differentiated autism from schizophrenia (not a psychiatric disorder, PDD, unspecified

but developmental) DSM-IV (1994) and DSM-IV-TR (2000)

Concept of “PDD” introduced: infantile autism; childhood onset Also expanded PDD concept— autistic disorder:

PDD; atypical PDD Asperger syndrome; Rett syndrome; CDD;
DSM-III -R (1987) PDD-NOS

Concept of PDD continued; autism and PDD-NOS defined

Autism Prevalence and Epidemiologic
Autism Prevalence & Epidemiologic Studies: Rutter criteria

Studies: Kanner Criteria

Author Diagnostic | Rate/1,000 | No. # children
Criteria (95% Cl) Children o} (95% Cl)
with Autistic | population Disorder

Disorder

Ishii & Takahashi, 1.6
(England) 1983 (Japan) .
(Denmark) - Bohman et al.

1983 (Sweden)

Steinhausen et
1986 (Germany)

Author Rate/1,000 | No. Children |# children in
with Autistic | population

1979 (Englan

Hoshino et al.,1982
(QELED)]
McCarthy et al.,

1984
(Ireland)




Autism Prevalence & Epidemiologic
Studies: DSM llI Criteria Autism Prevalence & Epidemiologic

Rate/1,000 | No. Children |#childrenin | M/F Q< Studies: DSM Il Criteria, continued
(95% Cl) with Autistic | population Ratio 70

Disorder
- Author Rate/1,000 | No. Children | # children in Q<70
Gillberg, 1984 0 20 128,584 (95% CI) | with Autistic | population i
(Sweden) Disorder
Steffenberg & O 45 NR Ciadella &
Gillberg, 1986 (0.31-0.62) Mamelle, 1989
(Sweden) (France)
Matsuishi et al., 1.55 32,834 Sugiyama & Abe,
1987 (1.16-1.64) 1989 (Japan)
(QETED))
Burd et al., 1987
(0.00-0.20)

[QETLED))

Autism Prevalence &
Epidemiologic Studies: ICD-10

Author Rate/1,000 | No. Children |# children in
(95% Cl) with Autistic | population

Autism Prevalence & Epidemiologic
Studies: DSM llI-R Criteria

Rate/1,000 | No. Children |# children in
(95% Cl) with Autistic | population
i Fombonne & 0.49
Gillberg et al Mazaubrun, 1992 (0.47-0.65)
1991 h ' (France)
(Sweden) l l Honda et al., 1996

Webbet al., (an2h)

(Wales) Fombonne et al., . 325 347
1997 (0.46-0.62)
(France)

Arvidsson et al.,

1997 (1.14-6.72)
(Sweden)

Sponheim & 0.38 25 65,688
Skjedae, 1998 (0.25-0.56)
(Norway)

(1.06-1.14)




Autism Prevalence & Epidemiologic Studies:
ICD-10, cont.

Author Rate/1,000 | No. Children | # childrenin | M/F Q<
(95% Cl) with Autistic | population Ratio |70
Disorder
Kadesjo et al., 1999 6
(Sweden)
etal., 2000 3
England (2.2

Magnusson &
Saemundsen, 2000

(Iceland)
Lingam et al, 2003
(England)

Lauritsen et al., . 682 397
2004 gl

(Denmark)

Bai t al., 2006 3.89 56,946
(United Kingdom) (&3

Autism Prevalence & Epidemiologic
Studies: DSM-IV, continued

Author Rate/1,000 | No. Children |# childrenin | M/F Q<
(95% Cl) with Autistic | population Ratio |70
Disorder
llsoppet |3.4 89,456
2003 (USA) (3.2
o e -

Autism Prevalence &
Epidemiologic Studies: DSM-IV

Author Rate/1,000 | No. Children |# childrenin | M/F Q<
with Autistic | population Ratio 70
Disorder %

2 “

(95% Cl)

(Finland)

Chakrabarti &
Fombonne, 2001
(England)
Fombonne, et al.
2001

(United Kingdom)

rtrand et al., 2001 4 (0]
(USA) (2

O 50

Comparison of Autism Prevalence Rates

70.00 1
60.00 -
50.00 A
40.00 A
30.00 A
20.00 A
10.00 1 o e

03

Autism Prevalence Rate (per

Kanner
= Rutter
+ DSM-III
* DSM-IIIR
* 1CD-10
+ DSM-IV

S o7, oF,

0.00 1
1960 1970

1980 1990 2000 2010

Year




Autism prevalence trend
studies

France — stable

Sweden — increase in rates of autism and
severe MR or normal intelligence

England, Wales — increase attributed to
improved recognition with largest increases
in ASD (not autistic disorder)

Australia — increase in “referrals”

USA - increase in “research-identified”
ASD

CDC Methodology:
Population-based multiple
source record review

Challenges of Interpreting
ASD Prevalence Trends

Studies from different populations
Different methods between studies
Changing diagnostic criteria
Expansion of autism to a “spectrum”
of disorders

Increasing recognition that ASDs co-
occur with other disorders

Changes in level of awareness and
use of diagnosis over time

US (CDC) Public Health
Response to Concerns about
Autism

Community investigation
— Brick Township —
1998

Surveillance/monitoring
Metropolitan Atlanta
(MADDSP) — 1996+
Network of ADDM and

CADDRE Surveillance
Sites — 2000+

10



Brick Township, New Jersey:
Prevalence of ASD, 3-10 Year Old Children

Prevalence 95% CI  Rate per
1,000

Autism Spectrum
Disorders 60/8,896 5.1-8.7 6.7

Autistic Disorder 36/8,896 2.8-5.6 4.0

Bertrand J et al. (2001) Prevalence of Autism in a United States Population: The Brick Township, New Jersey,
Investigation. Pediatrics, 108(5): 1155-1161.

Brick Township
Prevalence Investigation

Study Characteristics:
Children 3-10 years of age (N=8,896)
Residence in 1998 was Brick Township

Case Identification:
Schools, special programs
Physician/other diagnosticians
Parent groups/self referrals

Case Verification
Special examination- diagnosis of autism: ADOS
Review of available records

CDC MADDSP Model*

Ongoing population-based, multiple source
surveillance system for developmental disabilities

Hearing loss

Vision impairment

Autism (added 1996)
Since 1991
3-10 year old children in the 5 county metro Atlanta
area (8 year olds in 1996)
Data are abstracted from Special Ed and specialty
medical provider records; clinician review
Used to generate population-based prevalence
estimates for the five DDs and to identify cases for
special studies.

*Metropolitan Atlanta Developmental Disabilities

Surveillance Program

11



CDC MADDSP Approach to
Autism

Autism case definition : Based on DSM-IV criteria

Identify potential cases at at multiple educational and
clinical sources

Schools: psycho-educational assessments, special
education files

Clinical sources: ASD as discharge diagnosis, billing
code, or referral reason

Screen source files for autism indicators (“triggers”)
Abstract_source files with autism “triggers”
Verbatim abstraction of behavioral features

Expertreview_of abstracted data to determine case status:

Autism Case; Suspected Case; Not a Case

SUMMARY: Historical perspective
on Autism prevalence
before 2007

Prior to 1990s: 0.4-0.5 per 1,000 for autism

Estimates: 2-6 per 1,000 children for ASD with

several studies: ~ 6 per 1,000

Four times more common in boys

Intellectual impairment is important co-morbidity

(approximately 50-70% in earlier studies;

less in recent studies)

Trend studies:
Attributed increases (mostly ASD) to
increased awareness and service
availability, improved recognition and
methodologic changes.

Prevalence of Autism by Age Groups

Prevalence rate
Age group N per 1,000

3-10 year olds 987 3.4 (3.2-3.6)
3-5 year olds 346 3.1(2.7-3.4)

6-10 year olds 641 3.6 (3.3-3.9)
4.2 (8 year olds)

Denominator: 289,456 3-10 year old children in metropolitan Atlanta in 1996

Yeargin-Allsopp M, Rice C, Karapurkar T, Doernberg N, Boyle C, Murphy C. Prevalence
of autism in a US metropolitan area. Journal of the American Medical Association.
2003;289:49-55

Autism and Developmental
Disabilities Monitoring (ADDM)
Network

Il 11ADDM Sites 2006-2010 (10+CDC)
Il [ 16 ADDM Sites 2001-2006 (15 +CDC)

12



Goals:

Accurate and comparable population-
based estimates of the prevalence of
Autism Spectrum Disorder (ASD) in

selected regions of U.S.

Describe the characteristics of children
with Autism

Examine trends in prevalence

ADDM Network 2000 Study Year

State

Area

8 Year Old Pop
in 2000

1. Arizona

1 county

45,322

2. Georgia

5 counties

43,593

ADDM Network Methods:
Records-based Survelillance

Two Stage:
Case Ascertainment:

Screen and abstract source files ( health and education )

for indicators of ASD.

Clinician review_:
abstracted information is reviewed by clinical expe

determine case status for ASD based on standard
diagnostic criteria (DSM-IV,TR*)

*Diagnostic and Statistical Manual of the American Psychiatric
Association, 4th edition, text revision

rts to

ADDM Network Prevalence of ASD

Site

per 1,000 8-year-olds in 2000

NJ

3. Maryland

4 counties in MD +
Baltimore City

21,532

4. New Jersey

4 counties

29,714

Total
Prevalence

(95% Cl)

9.9
(8.9-11.1)

5. South Carolina

23 counties

24,535

Male

14.8

6. West Virginia

Statewide

23,065

Total

187,761

Approximately 4.5% of US population of 8-year-olds

Female

Weighted Average = 6.7 per 1000

13



ADDM 2002_ StUdy Year: ADDM 2002 Study Year: 10 out of 14 sites
4 out of 14 sites with Health Source with Health and Education Source Access
Access Only Site Area 8-year-oldsin

Population in 2002
. . 5. Arkansas Statewide 36,472
Site Area 8-year-oldsin _
Population in 2002 6. Arizona 1 county 45,113
35,472 7. Colora_do 2 Counties 11,020
8. Georgia 5 counties 44,299
9. Maryland 5 counties 29,722
10. New Jersey 4 counties 29,748  approximately
11. North Carolina 10 counties 20,725 10%of US

population of
12. South Carolina 23 counties 23,191 8-year-olds

2002 sites continued... 13. Utah 3 counties 26,108
14. West Virginia Statewide 21,472
14 site total 407,578

1. Alabama 32 counties
2. Missouri 5 counties 28,049
3. Pennsylvania |1 county 21,061
4. Wisconsin 10 counties 35,126

ADDM 2002 ASD Prevalence
Results

Prevalence of ASD in Six ADDM Sites
with Data from Years 2000 and 2002

The overall ASD prevalence per 1,000 8-year-olds 2000:2002 Prevalence

ranged from 3.3 (AL) to 10.6 (NJ). 2000-Total | 2002—-Total | o paiig

ASD ASD Change

Prevalence Prevalence from 2000
to 2002

12 of 14 sites with total ASD prevalence between5. 2 10(08-11)
and 7.6 per 1,000 children. 655873 62(557.0) @
6.5(5.8-7.3) 7.6 (6.8-8.5) 1.2(1.0-1.4) /+1.1 \

The weighted average prevalence was 6.6 per 1,000 636674 | 67 (877) | 110913 | 04 |
across all sites. 9.9(8.9-11.3) | 10.6 (9.5-11.9) | 1.1(0.9-1.3) ‘ +0.7 j
The weighted average was 5.1 for sites with access 6.3 (5.4-7.4) 6.0(5.1-7.1) 1.0(0.8-1.2) \ 03 /

to health data only _and 7.2 for health + education

5.1(4.2-6.1)* | 7.1 (6.1-8.4) | 14(L1-18)f

t p < .01 (Note: GA p=.06)




Current Thoughts About ASD
Prevalence in the US

What do the most recent ADDM results tell us
about the prevalence of ASD in the United
States?
For the majority of communities represented, ASD
prevalence ranged from 5.2-7.6 per 1000 children
Average = 6.6 per 1000

How many childrenin the U.S. have an ASD?
Average of 1 in 150 children (range from 1:94 to 1:303)
Estimated: 560,000 children between 0-21 years

Prevalence Parent-reported Autism, Children

Aged 4-17 Years, NHIS and NSCH,
2003-2004

5.7 (4.5-7.2) 5.5 (4.7-6.4)

N=18,885 N=79,590

Centers for Disease Control and Prevention (2006) Parental Report of Diagnosed Autism in
Children Aged 4-17 Years — United States, 2003-2004. MMWR, 55: 481-486.

National Surveys

Additional Findings, NHIS and NSCH:
Assessment of Reliability

From both surveys:

Parent-reported prevalence rate 4X higher among males
than females

Parent-reported prevalence rate 2X higher among non-
Hispanic white than Hispanic children

Peak prevalence observed from 6-11 years of age.
AcCross surveys:

Similar prevalence rates observed for subgroups of
children -- sex, age, race/ethnicity, family education, and
income.

Implications: The consistency in prevalence
between the two surveys suggests high
reliability for parental report of autism.

15



Additional Findings, NHIS and
NSCH: Assessment of Validity

NHIS - high level of agreement between reported
autism and parental rating of social and behavioral
difficulties (ascertained via standardized instrument
on strengths and difficulties)

NSCH -- high level of agreement between reported
autism and parental report of special health care
needs (all children 4-17) and developmental delay
(children 4-5).

Implication: The consistency with expected
symptom reporting and use of specialized services
suggests a moderate degree of validity.

Prevalence Based on Differing
Methodologies

Lawler, Croen, Grether, Van de Water (2004)

Estimates of Current ASD Prevalence

Increased Awareness

Active Parent Support Groups
(and Congressional lobbyists) ﬁ =
ASA (1964) , NAAR (1994), CAN (1995), @ w
Autism Speaks (2005)

Governmental Support
1997 - Funding of CPEAs (NICHD)
Children’s Health Act of 2000
Interagency Autism Coordinating Committee
“Facilitate the efficient and effective
exchange of information on autism
activities among member agencies and
coordinate autism-related programs and
initiatives”
Funding of STAART (NIH), ADDM and
CADDRE (CDC)

Combating Autism Act of 2007

16



Increased Awareness

General Media
MSNBC: “Autism: the Hidden
Epidemic?” (February 2005)
CDC: “Learn the Signs.
Act Early campaign” (February 2005)

Autism Speaks awareness campaign (April
2006 and ongoing)

WORLD AUTISM

Hypotheses about Increased
Prevalence

Autism s increasing because:

Increased awareness in the
community
Changes in availability
of services
Development of specialty services
Training of professionals
Changes in diagnostic criteria
over time
Recognition that ASDs can occur

AWARENESS DAY, APRIL 2, 2008 with severe MR, higher
intellectual functioning, and other

o . medical and psychiatric disorders
Increased provider awareness and training True increase in occurrence

AAP Clinical Reports and Toolkit (2007) (incidence)?
Related to ?

Thoughts about the
prevalence of autism Meantime....

We do not know the prevalence of Autism in many

communities in the United States, but there are more . e .

children being recognized with Autism today. Early identification of ASD

The prevalence of Autism is higher than in the past, yet we (prior to age 3) is possible

cannot say that this represents an increase in “incidence.” . . . -

Recent results from the ADDM Network contribute to our Behavioral/educational interventions are
increased understanding of prevalence within the US and available in many communities

establish a baseline for examining trends in prevalence. . . .

We do not know the relative contribution of changes in Studies show that early identification and

diagnostic criteria, increased awareness and availability of provision of appropriate services can make a

more services. - ) positive difference for the affected child and
There are more epidemiologic studies to try and understand

more about prevalence, whether it changes over time, family

causes and how to best support communities and families of i AR

children with Autism and other developmental disabilities. Supportlng the Iarge ”“mber of far_nllles affected
TODAY should go hand-in-hand with
understanding causes for primary prevention.
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