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Overview

Describe the prevalence and nature of autism in 
genetic syndromes

Discuss some of the challenges of autism assessment 
in this population

Introduce behavioural phenotypes associated 
with genetic syndromes
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• Aarskog

• Addison-Schilder

• Aicardi syndrome

• Alagille syndrome

• Allan-Herndon-Dudley

• Alpha thalassemia

• Alport 

• Angelman

• Aspartylglycosaminuria

• Bardet-Biedl

• Beckwith-Weidemann

• Bertini

• Bickers-Adams

• Bloch-Sulzberger

• Brunner

• Cardiofacial

• Carpenter 

• Cat eye

• CHARGE 

• Christian syndrome

• Cleidocranial dysplasia

• Cohen 

•Cornelia de Lange

•Cowchock

•Cri du chat

•Di George

•Down’s

•Fragile X

•Fucosidosis 

•Garcia-Lurie

•Goltz-Gorlin

•Greig-cephalopolysyndactyly

•Heterotaxia

•Hischsprung disease 

•Hunter

•Hurler 

•Kabuki make-up

•Kallmann 

•Lesch-Nyhan

•Lowe

•Mandibulofacial dysostosis

•Marsidi 

•Pateau

•Perlman

•Pitt-Rogers-Danks

•Prader-Willi

•Rett

•Richner-Hanhart

•Rieger

•Rubinstein-Taybi

•Rud

•Shprintzen

•Shprintzen-Goldberg

•Silver-Russell

•Smith-Magenis

•Snyder-Robinson

•Sotos

•Usher

•Watson

•Williams 

•Wolcott-Rallison

•Wrinkly skin

•Zinsser-Engman-Cole

Significant genetic abnormality caused by:

•Numerical chromosome abnormality (Down syndrome)

•Structural chromosome abnormality (Cornelia de Lange, Angelman, Prader-Willi

syndromes)

•Single gene disorders (Fragile X syndrome)



3D facial imaging of 

children and adults with 

genetic syndromes by 

Prof. Peter Hammond, 

Dental and Medical 

Informatics, University 

College London.





When is a behavioural phenotype a behavioural 

phenotype?
– “…. The heightened probability or likelihood that people with a given 

syndrome will exhibit certain behavioral and developmental sequelae

relative to those without the syndrome.” Dykens (1995), page 523. 



Syndrome A

Syndrome B

Syndrome C

Syndrome D

Syndrome E

Syndrome F

Behaviour 1

Partial specificity: syndromes produce partially specific effects (Hodapp, 1997)

Behaviour 2





Social-emotional reciprocity:

• abnormal social approach

• failure of normal back-and-forth conversation

• reduced sharing of interests, emotions, or 

affect 

• failure to initiate or respond to social 

interactions

Nonverbal communicative behaviours

• poorly integrated verbal and nonverbal 

communication

• abnormalities in eye contact and body 

language

• deficits in understanding and use of gestures

• lack of facial expressions and nonverbal 

communication.

Relationships:

• adjusting behaviour to social contexts

• difficulties in sharing imaginative play 

• making friends

• absence of interest in peers.



• Stereotyped or repetitive motor movements, 

use of objects, or speech 

• Insistence on sameness, inflexible adherence 

to routines, or ritualized patterns or verbal 

nonverbal behaviour 

• Highly restricted, fixated interests that are 

abnormal in intensity or focus 

• Hyper- or hyporeactivity to sensory input or 

unusual interests in sensory aspects of the 

environment

Must be present in early development, 

significantly impair functioning and not be 

better explained by intellectual disability



Richards et 

al.(2015).

Lancet Psychiatry



Richards et 

al.(2015).

Lancet Psychiatry



Rocking, spinning, and hand 

flapping appear to be common. 

Adherence to routine, insistence 

on sameness and repetitive 

questioning.

Repetitive 

Behaviour Sociability

“overfriendly” 

“happy individuals”

“ love adult attention” 

“know no strangers” 

Superior performance: acceptance of  physical 

contact, initiating play with other children, and 

quality of  eye contact (Galéra et al., 2009).

An interesting profile in RTS

Powis (2014)…..

64.9%



Autism Spectrum Disorder

Powis (2014)…..

Difficulty with 

Social Interaction

Difficulty with Social 

Communication

Repetitive 

behaviours

ASD

64.9%

Difficulty with 

Social Interaction

Repetitive 

behaviours

RTS

Difficulty with Social 

Communication

An interesting profile in RTS:



Waite et al. (2015)



Cornelia de Lange syndrome (CdLS)

Prevalence: 1 in 40,000.

Gene responsible on chromosome 5 

(5p13.1), in 50% of cases; 10 (SMC3) 

and X (SMC1) in 5%. (Deardorff et al., 2007; Musio et 

al., 2006; Tonkin et al., 2004)

Main features: mild - profound ID, small 

stature, upper limb abnormalities, 

distinctive facial features, high prevalence 

of gastroesophageal reflux, limited 

speech, receptive-expressive language

discrepancy (reviewed in Oliver et al., 2011)



OR = 50.5

Richards et 

al.(2015).

Lancet Psychiatry



The profile of ASD in genetic syndromes
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CdLS>SCQ cut off

FXS>SCQ cut off

(F3.40, 625.46 = 12.14, p <.001) 



Moss, Howlin, Magiati &Oliver. (2012). JCPP, 53, 883-891
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Typically 
developing
Intellectual

disability
AutismRare genetic 

syndromes               
(e.g. Williams, 

fragile-X or 
Cornelia de Lange 

syndromes

Royston, Howlin, Waite 
& Oliver, 2016. 



No social interaction Voluntary social interaction Required social interaction Performance

Familiar and unfamiliar adult

 Social Anxiety:
 Gaze

 Vocal length

 Time to first utterance

 Avoidance of social interaction

 Discomfort

 Negative emotional affect
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Prevalence of Selective MutismSocial anxiety in CdLS

– High levels of anxiety associated 
with social situations.

– Strong preference to observe 
rather than participate.

– Increased withdrawal when social 
demands become heightened.

– Motivation for social contact 
appears to be intact.

Nelson et al. (2017) Journal of Neurodevelopmental Disorders, 9: 33. 



Crawford et al., in prep

Social anxiety scores were not related to autism 
symptomatology

Fragile-X syndrome



The assessment tools that are considered the best to use are 

the Autism Diagnostic Observation Schedule (ADOS52) in 

combination with the Autism Diagnostic Interview (ADI53). 

Sometimes a ‘screening’ questionnaire like the Social 

Communication Questionnaire (SCQ54) is used. 



In minimally verbal people or people 
who have difficulty with self-report 
we currently have to rely on what we 
observe

Social anxiety: reduced eye contact with others, reduced length of speech or 
vocalisations, signs of physical discomfort, freezing, and clinging to a familiar 
person, fidgeting and hand wringing (Fydrich et al., 1998)

Anxiety in Autism: Heightened repetitive behaviour may be associated with 
anxiety (Rodgers et al., 2012)



What behaviours are similar across anxiety and autism?

Reduced eye contact, social withdrawal, repetitive behaviours

What behaviours differentiate anxiety and autism?

Initiation of social interaction (anxiety), warm up over time (anxiety), joint 

attention difficulties (autism)

Measurement can be an issue? Parent report, observations.



Summary

• Importance of understanding the behavioural 

phenotype of a syndrome

• Need for fine grained analysis

• Pragmatic vs theoretical distinctions



• Important for understanding behavioural challenges.

• Help to guide approaches to behaviour management, education and support services.

• Access to appropriate Autism ‘sensitive’ resources might be made available.

• Better understanding of risk for future problems.

• Additional needs outside of ASD specific deficits?

Why might it be important to understand and identify ASD and related 

characteristics in individuals with genetic syndromes?
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Thank you!
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