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Webinar AgendaWebinar Agenda
I. Welcome & Introduction I. Welcome & Introduction –– Sue Lin, MS Project Sue Lin, MS Project 

Director, AUCDDirector, AUCD--NCBDDD Cooperative AgreementNCBDDD Cooperative Agreement
II. Presentation II. Presentation 

Prevalence of Autism Spectrum Disorder in Children with 
Down Syndrome- Is There an Association? – Susan 
Hyman, MD & Steve Sulkes, MD (Strong Center for 
Developmental Disabilities, NY UCEDD); Cordelia 
Robinson, PhD, Susan Hepburn, PhD, & Deborah Fidler, 
PhD (JFK Partners, CO UCEDD)

III. DiscussantIII. Discussant
Diana Schendel, PhD, NCBDDD, CDCDiana Schendel, PhD, NCBDDD, CDC

IV. Question and AnswerIV. Question and Answer
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NCBDDDNCBDDD--AUCD Cooperative AgreementAUCD Cooperative Agreement

Strengthen the nation's capacity Strengthen the nation's capacity 
to carry out public health and to carry out public health and 
disability activities disability activities 
Foster collaborations among Foster collaborations among 
AUCD, its members, and AUCD, its members, and 
NCBDDD NCBDDD 
Facilitate a wide range of Facilitate a wide range of 
research, education, and research, education, and 
dissemination activities.  dissemination activities.  
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Research Topics of Interests (RTOI)Research Topics of Interests (RTOI)

RTOI are specific research area of significance identified by scRTOI are specific research area of significance identified by scientists ientists 
at NCBDDD, CDC.  Past RTOI projects have focused on the at NCBDDD, CDC.  Past RTOI projects have focused on the 
following areas: following areas: 
Health Communication and Education Health Communication and Education 
Prevention of Secondary Conditions Prevention of Secondary Conditions 
Healthcare Cost Analysis Healthcare Cost Analysis 
Quality of Life Studies Quality of Life Studies 
Developmental Factors and Outcomes Developmental Factors and Outcomes 
Health Promotion Interventions Health Promotion Interventions 
CoCo--Morbidity Prevalence Studies Morbidity Prevalence Studies 

Specific disabilities areas include: autism, Down syndrome, DuchSpecific disabilities areas include: autism, Down syndrome, Duchenne enne 
muscular dystrophy, hearing loss, fetal alcohol syndrome, spina muscular dystrophy, hearing loss, fetal alcohol syndrome, spina 
bifida, and Tourette syndrome. bifida, and Tourette syndrome. 
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Webinar GuidelinesWebinar Guidelines
All participants lines will All participants lines will 
be MUTED during the be MUTED during the 
presentation presentation 
Operator will facilitate Operator will facilitate 
the Q&A sessionthe Q&A session
Participants may submit Participants may submit 
questions online during questions online during 
presentation through presentation through 
Go To Webinar text box Go To Webinar text box 
at any timeat any time

Sample webinar screen
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Down syndrome and Autism: Down syndrome and Autism: 
Is there an association?Is there an association?

AUCD/CDCAUCD/CDC
RTOI ProjectsRTOI Projects

University of Colorado University of Colorado 
and and 

University of RochesterUniversity of Rochester
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Medical and Behavioral Characteristics of Medical and Behavioral Characteristics of 
Children with Down Syndrome in New York StateChildren with Down Syndrome in New York State

Susan L. HymanSusan L. Hyman
Stephen B. SulkesStephen B. Sulkes

Strong Center for Developmental DisabilitiesStrong Center for Developmental Disabilities
University of Rochester Medical CenterUniversity of Rochester Medical Center

Prevalence of Autism Spectrum Disorders Prevalence of Autism Spectrum Disorders 
in Down Syndromein Down Syndrome

Cordelia Robinson
Susan Hepburn 

JFK Partners
University of Colorado at Denver and Health Sciences CenterUniversity of Colorado at Denver and Health Sciences Center

http://www.gchas.org/
http://www.cudenver.edu/
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Down syndrome (DS)

http://www.dcf.state.fl.us/fostercare/images/littlegirlblur.jpg
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Epidemiology of Down syndromeEpidemiology of Down syndrome

11--3/1,000 (103/1,000 (10--30/10,000) births in 30/10,000) births in 
European countries 1995European countries 1995--9 (9 (DolkDolk et al, et al, 
2005)2005)
1/800 (12.5/10,000) live births in US 19961/800 (12.5/10,000) live births in US 1996--
2000 National Birth Defects Prevention 2000 National Birth Defects Prevention 
NetworkNetwork
Survival rate to 1 year is 93% and to 10 Survival rate to 1 year is 93% and to 10 
years is 88.6% (Rasmussen et al, 2006)years is 88.6% (Rasmussen et al, 2006)
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Autism Spectrum Disorders 
(ASD)

http://images.google.com/imgres?imgurl=http://www.giantsteps.net.au/images/131.jpg&imgrefurl=http://www.giantsteps.net.au/photogallery.aspx&h=175&w=175&sz=10&hl=en&start=12&tbnid=eCtxGfyorOZafM:&tbnh=100&tbnw=100&prev=/images%3Fq%3Dchildren%2Bwith%2Bautism%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DG
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Modern Epidemiologic Studies of Modern Epidemiologic Studies of 
ASDASD

Ca Dept Dev Ca Dept Dev 
Svc, 1999Svc, 1999

California, California, 
19871987--9797

300 x increase300 x increase Not an Not an epiepi studystudy

Bertrand, 2001Bertrand, 2001 Brick Twp,  Brick Twp,  
New JerseyNew Jersey

AD 40/10,000AD 40/10,000

PDD 60PDD 60
No different No different 
from rest of NJfrom rest of NJ

Chakrabarti & Chakrabarti & 
Fombonne, Fombonne, 
20012001

Staffordshire Staffordshire AD 17/10,000AD 17/10,000

PDD 45.8PDD 45.8
26% MR, 26% MR, 

<6 yrs.<6 yrs.

YearginYeargin--
Allsopp, 2003Allsopp, 2003

Metro AtlantaMetro Atlanta 34/10,00034/10,000 33--10 yrs.10 yrs.

68% MR68% MR

BarbaresiBarbaresi,,

20052005
Olmstead Olmstead CtyCty 4.5/10,0004.5/10,000 Increase Increase 

definitionaldefinitional

MMWR, 2006MMWR, 2006 US US -- surveysurvey 5555--57/10,00057/10,000 No difference No difference 
with agewith age

MMWR, 2007MMWR, 2007 USUS--multiple multiple 
source, ADDMsource, ADDM

66/10,000 66/10,000 aveave AL 3.3/1000AL 3.3/1000

NJ10.6/1000NJ10.6/1000

AuthorAuthor LocationLocation PrevalencePrevalence CommentComment
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Genetic Disorders at Increased Risk Genetic Disorders at Increased Risk 
for Autismfor Autism

Fragile X SyndromeFragile X Syndrome
Smith Smith LemliLemli OpitzOpitz
Tuberous SclerosisTuberous Sclerosis
15 q 11 duplication15 q 11 duplication
MECP2 related MECP2 related 
disordersdisorders
PKUPKU
SmithSmith--MagenisMagenis
AngelmanAngelman SyndromeSyndrome

Down syndrome?Down syndrome?
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Why is it important to determine risk Why is it important to determine risk 
for for comorbiditycomorbidity??

Potential for understanding the neurobiology of Potential for understanding the neurobiology of 
autism, phenotypic symptoms of autism, autism, phenotypic symptoms of autism, 
phenotypic symptoms of the phenotypic symptoms of the comorbidcomorbid disorderdisorder
Provision of appropriate services to children with Provision of appropriate services to children with 
both diagnosesboth diagnoses
Determine need for screening Determine need for screening 
Better understanding of child and access to Better understanding of child and access to 
appropriate support mechanisms for familiesappropriate support mechanisms for families
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Down syndrome + Autism Spectrum Disorder

12.5/10,000 66/10,000

???/10,000

http://www.dcf.state.fl.us/fostercare/images/littlegirlblur.jpg
http://images.google.com/imgres?imgurl=http://uk.geocities.com/grahamdavidcook%40btinternet.com/photos_files/image011.jpg&imgrefurl=http://uk.geocities.com/grahamdavidcook%40btinternet.com/photos.htm&h=265&w=354&sz=14&hl=en&start=2&tbnid=qxbAaEBNm5azpM:&tbnh=91&tbnw=121&prev=/images%3Fq%3D%2Bsite:uk.geocities.com%2Bdown%2Bsyndrome%2Band%2Bautism%26svnum%3D10%26hl%3Den%26lr%3D
http://images.google.com/imgres?imgurl=http://www.giantsteps.net.au/images/131.jpg&imgrefurl=http://www.giantsteps.net.au/photogallery.aspx&h=175&w=175&sz=10&hl=en&start=12&tbnid=eCtxGfyorOZafM:&tbnh=100&tbnw=100&prev=/images%3Fq%3Dchildren%2Bwith%2Bautism%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DG
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Comorbid Down syndrome and ASDComorbid Down syndrome and ASD
AuthorAuthor LocationLocation PrevalencePrevalence CommentComment
Kent et al, Kent et al, 
19991999

UK, 2UK, 2--16 yrs 16 yrs 
multiple sourcemultiple source

33/58 screened33/58 screened
4 ASD, 7%4 ASD, 7%

11/29 rituals, 11/29 rituals, 
obsessionsobsessions
ASSQ, CARSASSQ, CARS

Rasmussen et Rasmussen et 
al, 2001al, 2001

SwedenSweden
Clinic sampleClinic sample

25 cases over 15 25 cases over 15 
yearsyears

5 had + 5 had + FHxFHx
5 IS5 IS

Starr et al Starr et al 
20052005

UK,testUK,test
validationvalidation

3/13 ADI3/13 ADI--R+R+
2 ADOS+2 ADOS+

Not the same Not the same 
subjects!subjects!

Capone et al Capone et al 
20062006

US, clinic sample US, clinic sample 
n=127n=127

64 ASD, 19 + 64 ASD, 19 + 
SMD, 18+DB, 26 SMD, 18+DB, 26 
DS aloneDS alone

ABC + ABC + AutAut
BehavBehav C, 13.6% C, 13.6% 
min., type of min., type of 
stereotypystereotypy

KraijerKraijer Holland, multiple Holland, multiple 
source n=254source n=254

Different pattern Different pattern 
of scores, high of scores, high 
stereotypystereotypy
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Comorbid Intellectual Disability   Comorbid Intellectual Disability   
and ASDand ASD

AuthorAuthor LocationLocation PrevalencePrevalence CommentComment

Kraijer, 1997Kraijer, 1997 HollandHolland 38.3% residential 38.3% residential 
(718), 22.6% home (718), 22.6% home 
(297)(297)

40% PMR/SMR, 40% PMR/SMR, 
20% Mod MR, 20% Mod MR, 
17.3% Mild17.3% Mild

de de BildtBildt et al, et al, 
20032003

HollandHolland 16.7% total, 9.3% 16.7% total, 9.3% 
mild, 26.1% Modmild, 26.1% Mod--
PMRPMR

DSM IV TR, DSM IV TR, 
ADIADI--R, ADOSR, ADOS

La Malfa et al La Malfa et al 
20042004

ItalyItaly 39.2% of 166 39.2% of 166 
residential careresidential care

PDDPDD--MRSMRS

de de BildtBildt et al et al 
20052005

HollandHolland
N=825N=825

Range 7.8Range 7.8--19.8%19.8%
DSM IV TR 16.7%DSM IV TR 16.7%

Depends on Depends on 
instrument usedinstrument used
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Screening and Diagnosis of ASDScreening and Diagnosis of ASD

Modified Checklist for Autism in Toddlers (MModified Checklist for Autism in Toddlers (M--CHAT )CHAT )
Social Communication Questionnaire (SCQ)Social Communication Questionnaire (SCQ)
Pervasive Developmental DisorderPervasive Developmental Disorder--Mental Retardation Mental Retardation 

Scale (PDDScale (PDD--MRS)MRS)
Autism Diagnostic InterviewAutism Diagnostic Interview--Revised (ADIRevised (ADI--R)R)
Autism Diagnostic Observation Schedule (ADOS)Autism Diagnostic Observation Schedule (ADOS)
Child Behavior Checklist (CBCL)Child Behavior Checklist (CBCL)
Social Responsiveness Scale (SRS)Social Responsiveness Scale (SRS)

All are used to inform DSM IV diagnostic criteriaAll are used to inform DSM IV diagnostic criteria
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Epidemiologic Approaches to Epidemiologic Approaches to 
Investigation of Investigation of ComorbidityComorbidity

Birth Registry to ascertain regional cohortBirth Registry to ascertain regional cohort
–– New York Congenital Malformation RegistryNew York Congenital Malformation Registry
–– Colorado Dept. of Public Health and Environment Colorado Dept. of Public Health and Environment 

(CDPHE)(CDPHE)

Multiple source recruitment to increase Multiple source recruitment to increase 
ascertainmentascertainment
–– Parent support groups e.g. Flower City Down Parent support groups e.g. Flower City Down 

Syndrome Network, Mile High Down Syndrome Syndrome Network, Mile High Down Syndrome 
AssociationAssociation

–– Recruitment from medical sources of specialized careRecruitment from medical sources of specialized care
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Differences in Design in the two Differences in Design in the two 
RTOI ProjectsRTOI Projects

Rochester, New YorkRochester, New York
–– Tiered assessmentTiered assessment
–– Level 1: Large number screened Level 1: Large number screened 

from total samplefrom total sample
–– Level 2: ADI on sample of screen Level 2: ADI on sample of screen 

+ and screen + and screen --
–– Level 3: Geographic sample Level 3: Geographic sample 

(within 2 hours of Rochester) (within 2 hours of Rochester) 
ADOS on sample of ADI + and ADOS on sample of ADI + and 
ADI ADI --

Denver, ColoradoDenver, Colorado
–– Population studyPopulation study
–– Study entrance with screeningStudy entrance with screening
–– All screen positive complete All screen positive complete 

evaluationevaluation
–– Two thirds of screen negative go Two thirds of screen negative go 

on to complete evaluationon to complete evaluation
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Specific Aims of the NY RTOISpecific Aims of the NY RTOI

Determine the Determine the comorbiditycomorbidity of Autism Spectrum of Autism Spectrum 
Disorders and Down syndrome in New York Disorders and Down syndrome in New York 
State (outside of NYC)State (outside of NYC)
Examine tools currently used for screening and Examine tools currently used for screening and 
diagnosis of ASD diagnosis of ASD 
Examine medical Examine medical comorbiditiescomorbidities of behaviorof behavior
Investigate nature of repetitive behaviors in Investigate nature of repetitive behaviors in 
children with Down syndrome with/without ASDchildren with Down syndrome with/without ASD
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NY: Stepwise Evaluation NY: Stepwise Evaluation 
Level 1 Screening: 

Paper-based  (M-CHAT, SCQ, & Medical History 
Questionnaire specific for DS) 

Telephone Screening (PDD-MRS)

Level 2 Parent Report: 

Paper-based (Vineland-II, RBS-R)

Telephone Interview (ADI-R)

Level 3 Direct Assessment:

Paper-based (CBCL & SRS)

Direct Assessment (ADOS, Leiter-R, EOWPVT, PPVT)

All screen + Next screen -

All ADI-R + Next ADI-R -
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1583 children with DS registered 
with NY Congenital Malformation 
Registry at ages 3-13 in May 2006

Three step recruitment process, 1144 contacted so far 

740 completed recruitment attempts (404 still in progress)

286 enrolled

34 Enrolled from Parent 
Support Groups and local 
Kirch clinic 

237 could not 
be located

454 Refusals or no 
response

320320 Total Enrolled (so far)
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NY Demographics to dateNY Demographics to date
Average AgeAverage Age
GenderGender

94 months (3694 months (36--167)167)
Male 54%Male 54%
Female 46%Female 46%

Average Maternal Age at Average Maternal Age at 
ChildChild’’s Births Birth

33.36 years (1633.36 years (16--45)45)

Average Paternal Age at Average Paternal Age at 
ChildChild’’s Births Birth

34.97 years (1834.97 years (18--59)59)

RaceRace Caucasian 92.5%Caucasian 92.5%
African American 4.4%African American 4.4%
Asian 0.3%Asian 0.3%
Native American 0.9%Native American 0.9%
Other 1.9%Other 1.9%
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ConsentingConsenting participants (to date) Compared to participants (to date) Compared to 
Refusals/no answerRefusals/no answer (NYCMR)(NYCMR)

Consenting Consenting 
participantsparticipants

Refusals/no Refusals/no 
answeranswer

RaceRace Caucasian 95.8%Caucasian 95.8%
African American 2.8%African American 2.8%

Asian 0.4%Asian 0.4%
Other 1.1%Other 1.1%

Caucasian 88.9%Caucasian 88.9%
African American 7.5%African American 7.5%

Asian 2.3%Asian 2.3%
Other 1.3%Other 1.3%

Parental Age at Parental Age at 
childchild’’s births birth

Maternal 33.3 years (6.3SD)Maternal 33.3 years (6.3SD)
Paternal 35.2 years (6.1SD)Paternal 35.2 years (6.1SD)

Maternal 32.8 (6.8SD) Maternal 32.8 (6.8SD) 
Paternal 35.0 (7.3SD)Paternal 35.0 (7.3SD)

Maternal Maternal 
EducationEducation

12 years 22.4%12 years 22.4%
16 years 21.7%16 years 21.7%

16+ years 22.4%16+ years 22.4%

12 years 32.0%12 years 32.0%
16 years 14.4% 16 years 14.4% 

16+ years 10.3%16+ years 10.3%
ChildChild’’s Genders Gender

ChildChild’’s Ages Age

Male 51.8%Male 51.8%

7.4 (3.2SD)7.4 (3.2SD)

Male 55.7%Male 55.7%

8.0 (3.2SD)8.0 (3.2SD)
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Screen PositiveScreen Positive (MCHAT or SCQ)

169169 (n= 318)

ADI positive:                 ADI positive:                 
3838 (n=57)

ADI negative:            ADI negative:            
1919 (n=57)

ADOS ADOS 
positive: positive: 
1313 (n=25)

ADOS ADOS 
positive: positive: 
3 3 (n=25)

Interim Report as of September 2007 –
New York…What do Screen positives

look like?

ADOS negative:   ADOS negative:   
6 6 (n=25)

ADOS negative: ADOS negative: 
3 3 (n=25)
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Screen NegativeScreen Negative (MCHAT AND SCQ)

149149 (n= 318)

ADI positive:                 ADI positive:                 
99 (n=69)

ADI negative:            ADI negative:            
6060 (n=69)

ADOS ADOS 
positive: positive: 
22 (n=14)

ADOS ADOS 
positive: positive: 
3 3 (n=14)

Interim Report as of September 2007 –
New York…What do Screen Negatives

look like?

ADOS negative:   ADOS negative:   
1 1 (n=14)

ADOS negative: ADOS negative: 
8 8 (n=14)
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SummarySummary

53% of respondents screened positive on 53% of respondents screened positive on 
either the MCHAT or SCQeither the MCHAT or SCQ
So far, 1/3 of participants evaluated through So far, 1/3 of participants evaluated through 
Level 3 have been discordant between the Level 3 have been discordant between the 
ADIADI--R and ADOS.  This is similar to the R and ADOS.  This is similar to the 
observation of de observation of de BildtBildt et al in people with et al in people with 
Intellectual DisabilityIntellectual Disability
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Summary (continued)Summary (continued)

The The ““gold standardgold standard”” screening and screening and 
diagnostic tests used for research and diagnostic tests used for research and 
clinical assessment of autism require clinical assessment of autism require 
additional evaluation for validity in children additional evaluation for validity in children 
with Down syndrome/Intellectual Disability with Down syndrome/Intellectual Disability 
There is currently no substitute for Clinical There is currently no substitute for Clinical 
Diagnosis using DSM IV criteriaDiagnosis using DSM IV criteria
These data are preliminary, reflecting only These data are preliminary, reflecting only 
a portion of the projected study populationa portion of the projected study population
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Future DirectionsFuture Directions

Complete recruitment and testingComplete recruitment and testing
Evaluate association of medical characteristics Evaluate association of medical characteristics 
and behavioral diagnosisand behavioral diagnosis
Evaluate characteristics of repetitive behavior Evaluate characteristics of repetitive behavior 
and diagnosis in children with DSand diagnosis in children with DS
Examine PDDExamine PDD--MRS as a screening instrument MRS as a screening instrument 
for people with intellectual disability in the USfor people with intellectual disability in the US
Collaborate with Colorado RTOI in interpretation Collaborate with Colorado RTOI in interpretation 
of dataof data



3131

Prevalence of Autism Symptoms Prevalence of Autism Symptoms 
in Children with Down in Children with Down 

Syndrome:Syndrome:
Preliminary FindingsPreliminary Findings

from Coloradofrom Colorado

Based on data verified by Based on data verified by 
9/1/079/1/07
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Aim 1Aim 1

Conduct a populationConduct a population--based based 
epidemiological study of the epidemiological study of the 

prevalence of ASD in children with prevalence of ASD in children with 
Down syndrome Down syndrome 
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Recruitment ProcessRecruitment Process
Mile High Down Syndrome Society publicizes the study Mile High Down Syndrome Society publicizes the study 
and sends out 228 letters to member families and sends out 228 letters to member families 

Colorado Dept. of Public Health and Environment Colorado Dept. of Public Health and Environment 
(CDPHE) utilizes their birth registry monitoring program (CDPHE) utilizes their birth registry monitoring program 
to invite families of children with DS who were:to invite families of children with DS who were:
–– Born between Jan.1, 1996Born between Jan.1, 1996--Dec.31, 2003Dec.31, 2003
–– While mother resided in 1 of 10 northWhile mother resided in 1 of 10 north--central Colorado countiescentral Colorado counties

Families who respond are offered a screening for social, Families who respond are offered a screening for social, 
communication, and behavioral difficulties communication, and behavioral difficulties –– and possibly and possibly 
a followa follow--up diagnostic evaluationup diagnostic evaluation
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TOTAL BORN IN STUDY AREA
(DOB between 1996-2003)

497 

DEATHS
55

NOT TRACEABLE*
135

ASSUMED
TRACEABLE

307

*LETTER RETURNED TO PUBLIC HEALTH, NO KNOWN ADDRESS
** INCLUDES 20 OBTAINED AFTER WORKSHOPS/ALSO GOT LETTER

DECLINED
4

NO RESPONSE
175ENROLLED**

128

Total response rate 
for mailing:  
128/307 = 41.7%

Response to 
CDPHE
Birth Registry
Mailing
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CALLS TO PROJECT  (N=138)

ELIGIBLE DEMOGRAPHICALLY?

NO
(N=10)

YES
(N=128)

INTERESTED IN SCREENING?

NO
(N=4)

YES
(N=124)
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INTERESTED
(N=124)

HAS THE AUTISM SCREENING BEEN COMPLETED?

PENDING
(N=10)

YES
(N=114)

WHICH SCREENING TOOL WAS USED?

M-CHAT
(N=78)

SCQ
(N=36)

30

Approximately 
2/3 sample  
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COMPLETED SCREENING
(N=114) +

(At risk for ASD)

(N=42)

37%

--

(Not at risk)

(n=72)

63%

INTERESTED IN A FULL EVAL?

RANDOMLY SELECTED
(ODDS = 2/3)

(N=47) OR 64%

NOT 
SELECTED

(N=25)
36% YES

(N=40) OR 
95% of invited families

YES
(N=43) OR

91% of invited families

NO
(n=2)
5%
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M-CHAT

(N=78)

SCQ

(N = 36)

--

(Not at risk)

(n=46)

59%

+

(At risk for ASD)

(N=32)

41%

+

(At risk for ASD)

(N=10)

28%

--

(Not at risk)

(n=26)

72%
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Chronological age (in mos.)Chronological age (in mos.)
Mean (SD)Mean (SD)
RangeRange

69.76 (23.45)69.76 (23.45)
36 36 –– 129129

Gender (% Male)Gender (% Male) 59.3% male59.3% male
Maternal Age:  Mean (SD)Maternal Age:  Mean (SD)

Paternal Age:  Mean (SD)Paternal Age:  Mean (SD)

41.20 (7.5)41.20 (7.5)

39.89 (11.5)39.89 (11.5)

Race/ethnicityRace/ethnicity
Hispanic:  11.5%Hispanic:  11.5%

Caucasian:  82.7%Caucasian:  82.7%
AfricanAfrican--American:  7.7%American:  7.7%

Other:  9.6%Other:  9.6%

Participant Characteristics:  Screening Sample Participant Characteristics:  Screening Sample 
(n= 124)(n= 124)
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Very preliminary rates of Very preliminary rates of 
coco--occurring ASD and DS occurring ASD and DS 

in this small but thoroughly studied in this small but thoroughly studied 
samplesample……

After completing 58 full evaluations:After completing 58 full evaluations:
–– 10 (17%) received a clinical diagnosis of PDD10 (17%) received a clinical diagnosis of PDD--

NOS NOS 

–– 4  (7%)  meet criteria for Autism4  (7%)  meet criteria for Autism

–– 44  (76%) do not meet criteria for a co44  (76%) do not meet criteria for a co--

occurring ASDoccurring ASD
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Aim 2Aim 2

Evaluate the appropriateness Evaluate the appropriateness 
of screening tools for autism of screening tools for autism 
(M(M--CHAT, SCQ) with children CHAT, SCQ) with children 

with DS by examining with DS by examining 
sensitivity, specificity and sensitivity, specificity and 
convergence with clinical convergence with clinical 

diagnosisdiagnosis
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NONO
ASDASD

PDDPDD--NOSNOS AUTAUT

Negative Negative 
for ASDfor ASD
(N = 35)(N = 35)

3232
(91% (91% of of 
negative negative 
screens)screens)

33
(9% (9% of of 
negative negative 
screens)screens)

00
(0% (0% of of 
negative negative 
screens)screens)

Positive Positive 
for ASDfor ASD
(N = 23)(N = 23)

1212
(52% (52% of of 

positive positive 
screens)screens)

77
(30% (30% of of 

positive screens)positive screens)

44
(17% (17% of of 

positive positive 
screens)screens)

CLINICAL DIAGNOSIS  
R
IS

K 
ID

EN
TI

FI
ED

 I
N

 
SC

R
EE

N
IN

G
Pooled Sample 
(n=58)
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NONO
ASDASD

PDDPDD--NOSNOS AUTAUT

Negative Negative 
for ASDfor ASD
(N = 28)(N = 28)

2727
(96% (96% of of 
negative negative 
screens)screens)

11
(4% (4% of of 
negative negative 
screens)screens)

00
(0% (0% of of 
negative negative 
screens)screens)

Positive Positive 
for ASDfor ASD
(N = 20)(N = 20)

1111
(55% (55% of of 

positive positive 
screens)screens)

77
(35% (35% of of 
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Sensitivity and Specificity So farSensitivity and Specificity So far……
(remember, n=58(remember, n=58–– small sample)small sample)

MM--CHAT:  Children under 7 yearsCHAT:  Children under 7 years
–– Sensitivity is 96% for spectrum and 100% for full Sensitivity is 96% for spectrum and 100% for full 

autismautism
–– Specificity is 45%, with a 55% false positive rateSpecificity is 45%, with a 55% false positive rate

SCQ: Children 7 years and olderSCQ: Children 7 years and older
–– Sensitivity is 71.4% for spectrum and 100% for full Sensitivity is 71.4% for spectrum and 100% for full 

autismautism
–– Specificity is 67%, with a 33% false positive rateSpecificity is 67%, with a 33% false positive rate
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Aim 3Aim 3

Examine child characteristics associated Examine child characteristics associated 
with social and communication with social and communication 
impairments in children with DSimpairments in children with DS

Cognitive functioningCognitive functioning
TemperamentTemperament
Executive function Executive function 
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QuestionQuestion ConsiderConsider

Could coCould co--occurrence be occurrence be 
related to low developmental related to low developmental 
level?level?

Perhaps an ASD becomes Perhaps an ASD becomes 
relevant only when social relevant only when social 
development is below development is below 
expectations for overall expectations for overall 
developmental leveldevelopmental level

Could coCould co--occurrence be occurrence be 
related to difficult related to difficult 
temperament or other temperament or other 
problem behaviors?problem behaviors?

Perhaps a child presents with Perhaps a child presents with 
social difficulties because of social difficulties because of 
temperamental factors, and not temperamental factors, and not 
difficulties with core social difficulties with core social 
relatednessrelatedness

Could coCould co--occurrence be occurrence be 
related to difficulties with related to difficulties with 
executive functioning (i.e., executive functioning (i.e., 
shifting set)?shifting set)?

Perhaps a child who has Perhaps a child who has 
significant issues in attention (e.g., significant issues in attention (e.g., 
shifting, sustaining, organizing) shifting, sustaining, organizing) 
demonstrates some poor social demonstrates some poor social 
relating skills due to poor flexibility, relating skills due to poor flexibility, 
not problems in core social not problems in core social 
relatednessrelatedness
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MeasuresMeasures
Cognitive/Developmental functioningCognitive/Developmental functioning
–– Mullen Scales of Early LearningMullen Scales of Early Learning
–– Differential Ability ScalesDifferential Ability Scales

Adaptive functioningAdaptive functioning
–– Vineland Scales of Adaptive BehaviorVineland Scales of Adaptive Behavior

Temperament, Attention, and BehaviorTemperament, Attention, and Behavior
–– Carey Temperament ScalesCarey Temperament Scales
–– Behavior Rating Inventory of Executive Function (BRIEF)Behavior Rating Inventory of Executive Function (BRIEF)
–– Developmental Behavior Checklist (DBC)Developmental Behavior Checklist (DBC)
–– Short Sensory ProfileShort Sensory Profile
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Intellectual Disability Intellectual Disability 
and Autism Symptomsand Autism Symptoms

Preliminary FindingsPreliminary Findings
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Severity of Cognitive Impairments Severity of Cognitive Impairments 
by Screening Statusby Screening Status
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Severity of Cognitive Impairments Severity of Cognitive Impairments 
by Clinical Diagnosisby Clinical Diagnosis
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Video examplesVideo examples
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Temperament, Attention, and Temperament, Attention, and 
Autism SymptomsAutism Symptoms
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Preliminary FindingsPreliminary Findings
In our sample, 68% of children with Down syndrome and a In our sample, 68% of children with Down syndrome and a 
difficult temperament (n= 22) score above the Autism cutdifficult temperament (n= 22) score above the Autism cut--
off on Social section of the Autism Diagnostic Interview, but off on Social section of the Autism Diagnostic Interview, but 
do not have autism. do not have autism. 

Children with difficult temperaments were often able to Children with difficult temperaments were often able to 
coordinate nonverbal and verbal behaviors to flexibly coordinate nonverbal and verbal behaviors to flexibly 
initiate interactions, and share affect and enjoyment,  but initiate interactions, and share affect and enjoyment,  but 
were often rated more poorly on ADOS items tapping social were often rated more poorly on ADOS items tapping social 
responsivityresponsivity and attention shifting.and attention shifting.

Many children are reported to have poor peer relationships Many children are reported to have poor peer relationships 
(81%) and to interact with others in a one(81%) and to interact with others in a one--sided, sided, ““on his/her on his/her 
own termsown terms”” kind of social style (74%); however only 24% of kind of social style (74%); however only 24% of 
children with both of these endorsements presents with an children with both of these endorsements presents with an 
ASD. ASD. 
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Video clip:  Temperament Video clip:  Temperament 
issuesissues
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Future DirectionsFuture Directions

More work is needed:More work is needed:
–– Analyze symptom profiles associated with coAnalyze symptom profiles associated with co--occurring occurring 

autismautism

–– Analyze data concerning temperament, sensoryAnalyze data concerning temperament, sensory--motor motor 
responses, and executive function as a function of responses, and executive function as a function of 
screening identification and clinical diagnosisscreening identification and clinical diagnosis

–– Examine utility of ADOS and ADI in children with DSExamine utility of ADOS and ADI in children with DS

–– Collaborate with the Rochester team on drafting applied Collaborate with the Rochester team on drafting applied 
articles concerning implications for assessment and articles concerning implications for assessment and 
intervention in clinical and educational settingsintervention in clinical and educational settings
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In ConclusionIn Conclusion
These are the first epidemiologic studies investigating These are the first epidemiologic studies investigating 
whether there is an increased rate of autism or ASD in whether there is an increased rate of autism or ASD in 
children with DSchildren with DS

The phenotype of ASD in children with DS may be uniqueThe phenotype of ASD in children with DS may be unique

Application of screening and diagnostic tests designed for Application of screening and diagnostic tests designed for 
people with idiopathic autism may result in people with idiopathic autism may result in artifactualartifactual
reporting of symptoms related to skill deficits, reporting of symptoms related to skill deficits, 
developmental level and language.  developmental level and language.  

Clinical application of DSM IV criteria remains important in Clinical application of DSM IV criteria remains important in 
making an ASD diagnosis in people with DS with critical making an ASD diagnosis in people with DS with critical 
review of the information provided by the ADIreview of the information provided by the ADI--R and R and 
ADOS.ADOS.
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