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Autism Diagnosis

Background
Changes in diagnostic concepts
Multidisciplinary/ multiagency assessment

Introduction to ADI and ADOS

Development
Current practice

Best Estimate Clinical Diagnosis (BECD)



Autism: the prototypical disorder

Current diagnostic criteria:
Qualitative impairments in social interaction
Qualitative impairments in social communication

Restricted repertoire of interests and behaviours
and activities

Evidence of delay or deviance in 15t 3 years



Autism/ ASD/ASC

Changes in diagnostic concept:

Autism (infantile autism)

Broad spectrum of disorders (ASD)(ASC)

Autism Spectrum Disorders
Autism Spectrum Conditions

(Wing 1978; Wing & Gould 1979; Frith 1991,
Volkmar et al 2004; Johnson, Myers & Council on
children with Disabilities 2007;Baron-Cohen et al
2009)



Purpose of assessment

Diagnosis
Clinical
Research

Consider a differential diagnosis

Establish a baseline of behaviour & abllities
Re-assessment/ new disorder/co-morbidity
Evaluation of needs/interventions



Early identification: not usual
practice

Concern expressed by age 1.5yrs
30-50% report concerns in first 12-18 months

Diagnosis not made until approx. 4.0yrs
DeGiacoma & Fombonne 1998
Baird et al 2001
Flannagan & Nuallain 2001
Dumont-Mathieu & Fein 2005




Diagnosis: interview &
observation

Autism/ASD assessment***
Individual profiling

Cognitive, Communication, Occupational
therapy &/ or Physiotherapy

Biomedical Investigations

Physical examination & Medical
Investigations

Conditions associated with ASD
Assessment for co-morbid conditions
Behaviour & mental health assessment
Family assessment



Types of assessment:

Collate existing information

What is the gold standard diagnostic test
for autism?

Questionnaire

Standardised semi-structured interview

Individual assessment battery (incl. Observational &
Neuropsychological assessment )

Biological marker
Other assessments (incl. functional imagery)



Autism specific developmental history

Autism Diagnostic Interview-RekReade(AADI-R)

(Le Couteur et al, 2003; Rutter et al, 2003; Le Couteur et al, in prep)

The Diagnostic Interview for Social and

Communication Disorders (DISCO) (wing et al, 2002;
Leekam et al 2002)

Developmental, Diagnostic & Dimensional Interview
(3di) (skuse et al, 2004; 2007)

Alde-memoire (McConachie & Le Couteur 2001)

Asperger syndrome(& HFA) Diagnostic Interview
(ASDI)]

*RCPsych: council report CR136 (2006)







ASD specific developmental
history

Autism Diagnostic Interview-Revised
_e Couteur et al (1989)
_ord, Rutter, & Le Couteur, A (1994)

_e Couteur, Lord & Rutter 2003: Rutter, Le
Couteur & Lord, 2003

Current status: 13 approved ADI-R translations
In active review
more licensed for preparation

To access these or to initiate a project in another language, apply to
WPS Rights and Permissions:




ADI-R: structure of interview

O3 items In 5 main sections

General orientation & early developmental
history

Communication & language

Social development & play

Repetitive behaviours & interests

Other clinical behaviours & special skills



ADI-R: aims & approach

Semi-structured investigator based interview
For individuals MA 2 yrs- adulthood
Undertaken with parents/main caregiver(s)

Allows a framework for developmental history for
a lifetime differential diagnosis of ASD/PDD

Information about current functioning (last 3
months)

Detailed descriptions of behaviour & activity to
Investigate behaviours related to ASDs &
related behavioural phenotypes

DSM-IV and ICD-10 criteria I.e. “keyed” to
categorical diagnostic systems



ADI-R: aims & approach

Clinical use:

Diagnosis regarding possible ASD or related disorders or
to assess syndrome boundaries esp in complex cases

Clinical detall for intervention planning

Research use:

Standardised diagnostic assessment to internationally
agreed criteria

Assess syndrome boundaries & identify new sub-groups
Quantify autistic symptomatology
Study dimensions of autism/ASD



ADI-R: diagnostic algorithm

Categorical ADI-R algorithm diagnosis
autism/non-autism

No specific algorithms for AS or broader ASD

Revised algorithms (Le Couteur et al in preparation)
autism/ASD/non-ASD



ADI-R: training

Training Is required for the reliable administration
DVD training packs & training manuals available In
English

Additional reliabllity training required for research
use

Psychometric properties:

High inter-rater reliabilities (kw .63- .89) (Lord et al, 1994)
ICC >.92 for all subdomain & domain scores
Good discrimination between diagnostic gps (autism/ non-autism)



Diagnostic algorithm

ore-school children (36-6Gowthtss)

(Lord, Rutter & Le Couteur 1994)
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ADI-R: strengths & limitations

Multiplicity of items & detailed descriptions of
behaviour

Robust developmental history framework
that takes into account caregiver perceptions

Classification with specific criteria for ASD type
disorder &/ or dimensional approach

Time consuming; requires training

Not designed to assess the broader autism
spectrum (BAP) nor for the under 2 years

Best Estimate Clinical Diagnosis (BECD)



Observational assessments:
across more than one setting

Home

Educational
Playgroup; Nursery
School

Health

ASD specific standardised observational
assessment

Autism Diagnostic Observation Schedule (ADOS) (Lord
et al,1989;1995;1996;2000; 2008 ; Gotham et al,
2006,2007,2008,2009)



Development of the ADOS

An assessment for individuals suspected of
having autism or other pervasive
developmental disorders

For use with individuals of differing
developmental and language levels from no
language to verbally fluent adults

Across the age range from children and
adults



Development of the ADOS

Definition of behavioural ( valid & reliable)
ratings
Focus on
Quality of social & communicative  behaviours
and how behaviours are carried out

Complement other assessment procedures
e.g. developmental history (ADI-R)




ADOS

Semi-structured standardised assessment of
Communication
Social interaction
Play/imaginative use of materials
Repetitive behaviours



ADOS

Pre-school to adulthood
4 modules

Tasks are adapted across modules to the
level appropriate for each individual

Social presses (occasions) are planned in
standard contexts

Module choice controls for expressive
language

30- 45 minutes to administer
Reliability & validity data available for all



ADQOS (wPs edition)

Reliability DATA (Kw > .6) (Appendices)

Repetitive behaviours & sensory
abnormalities less frequently coded and more
difficult to score reliably

Validity data

ltems Included with ‘good’/ adequate
reliability; considered important for diagnostic
or clinical significance



ADOS interactive play 1




ADOS interactive play 2




ADOS

Coding format very similar to ADI-R

Summary Algorithm (includes some
Communication, Social and Repetitive
behaviour items)

DSM-1V and ICD-10 diagnostic criteria
Separate cut-off scores for

Autism and

Autism spectrum disorders




ADQOS: limitations

Not standarised on children with
developmental levels under 18 months

Valid sample of behaviour?
‘uncooperative subject’; additional disabilities
Cultural factors
Training required
Administration
Maintaining reliability
No one assessment can make a diagnosis



ADOS

ADQOS useful diagnostic assessment tool
Standardised, semi-structured assessment
Variety of tasks

Planned social occasions (presses) in standard
context

Unique observations of the child/ subject

Opportunity to consider repetitive behaviours
Most children/ subjects “enjoy” ADOS



Best Estimate Clinical
Diagnosis:

Lord et al 2000 (ASD/PDD-NQOS)
Bishop & Frazier-Norbury 2002 (SLI)
de Bildt et al 2004 ( Dev delay)
Baird et al 2006 (SNAP)

Lord et al 2006; Risi et al 2006

Le Couteur et al 2008



Interrelationship between ADOS-
G, ADI-R & DSM-IV-TR

(de Bildt et al, 2004)

184 children & adolescents (5-20yrs) with MR
ADI-R & ADOS agreement was fair: 63.6%
Agreement higher for the younger children (5-8yrs)
Both instruments ‘measure’ AD & PDD reliably

Diagnosis remains difficult esp PDD in very low
functioning indivs

Cut-off scores should not be sole criterion
Both instruments resource intensive



Best Estimate Clinical Diagnosis(es)
(BECD)

Clinical judgement bringing together all sources of
iInfo (including ADI & ADOS)

All made independent contributions to predicting L/T
BECD

No single source

Diagnostic accuracy improved:

Clinical jJudgment in combination with standardized
observational measures (ADOS) & parent measures (ADI)

(Risi et al, 2006) (Lord
et al, 2006)



Questions




Thankyou !



BECD longitudinal study
(Lord et al, 2006, Arch of Gen Psych)

Clinical judgement; ADI-R; ADOS

All made independent contributions to
predicting L/T BECD

No single source

Diagnostic accuracy improved:

Clinical judgment in combination with
standardized observational measures & parent
measures (Risi et al, 2006)



ADOS:
Expressive Language Level

Modulel: no speech to simple phrase speech

Module2: phrase speech, but not verbally
fluent

Module3: verbally fluent (Child/younger
adolescent)

Module4: verbally fluent (older adolescent/
adult)




ADOS:
Expressive Language Level

Phrase speech

Regular spontaneous, meaningful use of three
word utterances, including a verb.

Verbally fluent

Producing a range of sentences types, providing
language beyond the immediate context, and
describing logical connections within a sentence.



ADQOS: coding conventions

0 behaviour shows no evidence of abnormality as
specified

1 behaviour of type specified is present but not
sufficiently intense to code “2”

2 behaviour of type specified definitely present &
meets specific criteria

3 more severe form of “2”

7 definite abnormality NOT of type specified
8 N/A

9 N/K



ADQOS: context

Requires specific equipment & training
Specific module is selected & undertaken

Setting up; note taking; coding; checking equipment
Specific requirements

Module 1 usually need another person there

Manage the parent (e.g. unusual behaviours; warn them
not to react eg. to bubbles)

May need to be videotaped



ADQOS: set up

All tasks, especially module 1 as separate ‘minr’
experiments

No specific item tracks across all modules

If in doubt....slow down

Make notes in the schedule

Code immediately or from video

Tidy up, sort bags/containers, wash up cup, etc



ASD diagnostic assessment

Time consuming
Requires training to do well

AUTISM/ASD IS A DEVELOPMENTAL
DISORDER

Is part of a therapeutic process




ADOS: Algorithm

Convert ADOS codings to Algorithm scores

Equal weighting for all items (score2 for all items coded 3)
All codes other than 1 or 2 are treated as O

Communication & Social Domain Scores
Imagination/Creativity
Restricted, Repetitive Behaviours & Interests
ADQOS Diagnosis:

Autism

Autism Spectrum Disorders



ADOS

Autistic
lowest

subjects score highest across ADOS & NS

Expressive Language is probably the STRONGEST
predictor of outcome in ASD

Social and Communication domains on a

CONTI
NO evio

NUUM
ence of CLUSTERING

No qua

itative differences across modules

BUT consistent differences in SEVERITY



ADOS: Algorithm

Imagination/Creativity
Restricted, Repetitive Behaviours & Interests
ADQOS Diagnosis:

Autism

Autism Spectrum Disorders




RADUD
(WPS edition Manual Chapter 4)

Reliability DATA (Kw > .6) (Appendices)

Repetitive behaviours & sensory
abnormalities less frequently coded and more
difficult to score reliably

Validity data

ltems Included with ‘good’/ adequate
reliability; considered important for diagnostic
or clinical significance



ADOS

No evidence of CLUSTERING

No qualitative differences across modules

Consistent differences in SEVERITY



Diagnostic criteria using ADOS

201
181
167
141
121
101

[ normal

@ autism high
@ autism low
[0 mentally handicapped

social rep. Behs



Diagnostic criteria using ADOS

ADOS total score including parent report

201
187
167
14
121
107

S—S— S — K—KN— K —K—X

[ normal

@ autism high

@ autism low

[0 mentally handicapped

o N B O




Use of ADOS

ADOS diagnosis

Module I.e. level of expressive language
Domain scores- change in score
Algorithm items

Non-algorithm items
Autistic spectrum
Non-autistic behaviours




Use of ADOS
clinical information for planning &
evaluating interventions

Devised to contribute to diagnosis

Info may be useful to plan & monitor therapeutic
Interventions

But ADOS NOT developed as outcome measure
Diagnosis/ ASD

‘EXpected’ behaviour changes

Strengths/ difficulties

Other behaviours



usSe Ol ADUOS
potential for evaluation
Interventions

Framework for other behavioural & speech
recordings

Intervention targeted behavioural programme
goals



ADOS

Socially Directed Requests

901
80
701
601
501
40
30
201
107

0-

NN N NN NN

age 2

age 5

O autism
@ dev.delay




ADOS 22
Response to Joint Attention .
O autism

@ dev.delay

age 2 age 5



ADOS 3
Initiation of Joint Attention .
O autism

@ dev.delay

age 2 age 5



ADOS

conclusions 2

Examiner is integral part of assessment
BUT only 30-45 minute observation period

Many coded items
Algorithm & Non-algorithm

Domain score- change in score

Expressive language is proba
predictor of OUTCOME in AS

oly the STRONGEST
D

Autism/ ASD developmental c

Isorders



ADQOS: next steps

Post course work

Maintenance of reliability & ‘local’ consensus support groups-
clinical and research

Consider how ADOS will be incorporated into ‘local’ MD/MA tier 3
& tier 4 services

NAP-C model for MA assessment & family care plan intervention
planning

Community CAMHS

Regional & National networks of Specialist CAMHS

National networks ( e.g. Training & Research)



ADQOS: next steps

Support & consultation
Trainers
Participants

ADQOS course follow up

Multi- disciplinary & Multi-agency partnerships
ADQOS part of Child Health assessment/ formulation
New developments



Children & Adolescents with
autism/ASD: Definition

Neurodevelopmental Disorders
Autism Spectrum Disorders
Specific language impairment (SLI)
Dyslexia
Attention deficit hyperactivity disorder (ADHD)
OCD & Tourette’s syndrome

“For all these disorders persistence into adult |if e
Involves a mixture of the expected & unexpected and
substantial challenges remain in the identification of
key mediating variables” Rutter 2006



LJISUIUCIOS

(ICD-10) (wHO 1992) ; (DSM-IV-TR)* (APA
1994,2000)

F84.0 Childhood autism *(Autistic disorder)
F84.1 Atypical autism

F84.2 Rett syndrome *

F84.3 Other childhood disintegrative disorder*

F84.4 Overactive disorder associated with mental
retardation and stereotyped movements

F84.5 Asperger’s Syndrome *

F84.9 Pervasive Developmental Disorder,
unspecified *(PDD-NQOS)



Asperger’'s Syndrome

NOSO

Lee
Gilc

ogical validity
kam et al (2000)

nrist et al (2000)

Attwood (2003)

Howlin (2003)

Szatmari et al (2003)
McConachie et al (2005)

Macintosh & Dissanayake (2004; 2006)




PDD-NOS

So-called “sub-threshold“ category
Definition by exclusion

Striking paradox

Probably much more common than other PDD categories
But much less frequently studied

“non-definition” definition (Volkmar 1998)
Heterogeneous group with diff combinations of
symptoms (Walker et al, 2004)



DAF & general pupwauun
studies

Broader Autism Phenotype (BAP)(Le Couteur et al 1996; Bolton et
al 1994)

High risk sibling studies (BASIS- Johnson et al)

Study of ‘Autistic traits’
Twin studies (Constantino & Todd, 2003; Constantino et al, 2003)

Twins Early Development Study (TEDS) (CAST & SCQ) (Ronald et al, 2006
a & b) 2 domains: social & non -social

ADHD twin sample (Reiersen et al, 2007; 2008)

General population studies
Social Responsiveness Scale (SRS) (Constantino et al, 2003; 2003;2005)
Avon Longitudinal Study of Parents & Children (ALSPAC)

Gateshead Millennium Study: Repetitive Behaviour Q2 (Leekam et al,
2007) (SRS;SDQ)



|s Autism on the Increase?

Prevalence rates for AUTISM
4.5 (5) /10,000 Lotter (1966)(Fombonne 98/01)
13/10,000 Fombonne (2003;2005)

16.8 /10,000 Chakrabarti & Fombonne
(2001/2005)

39/ 10,000 Baird et al (2006) (Charman & Pickles
2009)

11/10,000 Baron-Cohen et al 2009 (SEN survey)



|s Autism on the Increase?

AUTISM SPECTRUM DISORDER
20/10,000 Wing & Gould (1979)
36/10,000 Ehlers & Gillberg (1993)
67.4/10,000 Brick T’ship, (1998,2001)

62.6/10,000 Chakrabarti & Fombonne
(2001,2005)

90/10,000 ONS Brit survey C A M Health
88.5/10,000 Honda et al (2005)
116/10,000 Baird et al (2006)
91-157/10,000 Baron-Cohen et al (2009)



Stability of autism/ASD diagnosis

|
High stability of autism diagnosis 2-3 yrs; 2-9 yrs*
Lord 1995; Charman et al 1999*; Lord et al 2006*
Moore & Goodson 2003
Volkmar et al 2004
Charman et al 2005; Baird et al 2006

More variablility & diagnosis less reliable with
atypical autism or PDD-NOS

Cox et al 1999

Stone et al 1999; Turner et al 2006*

Charman & Baird 2002

Lord et al 2005; 2006*



Children & Adolescents with
autism/ASD:
Assessment & diagnosis

National Autism Plan for Children (NAP-C)  (2003)

Scottish Intercollegiate Guidelines Network SIGN No . 98
assessment, diagnosis & clinical interventions for children &
young people with autism spectrum disorders: a national
clinical guideline (2007)

New Zealand ASD lifespan guideline (2008)

American practice parameters (Johnson et al, 2007)
[Filipek et al, 1999;2000]

( NICE ASD guideline for children & adolescents  2009-
2011)



Autism &
Autism Spectrum Disorder (ASD)

Autism/ASD: lifelong severe
neurodevelopmental disorder with a
considerable functional and financial impact
on the individual and family

ASDs are unique In their pattern of deficits
and areas of relative strengths



|s Autism on the Increase?

“Services In health, education and social care will
need to recognise the needs of children with
some form of PDD who constitute 1% of the

child population” Baird et al 2006

“Appropriate services should plan to meet the
needs of between 1-2% of primary school-aged
population”. Baron-Cohen et al 2009




Gilchrist, Green, Cox et al (2000)

100
901
801
70
6C
507
407
307
201

107]

[ Asperger's syndrome
H HFA
[ conduct disorder

O_



ADI-R domain scores
(Moore & Goodson 2003)

AN N N NG N N N N N

[0 assessment

1

E assessment

2

social communic. repetitive
behaviour




NAP-C: Assessment & diagnosis

1. Collate existing information
2. ASD specific developmental history
ADI-R; DISCO; aide- memoire; 3di
3. Observational assessments (incl ADOS)
4. Individual profiling
Cognitive assessment

Communication assessment
Occupational therapy &/ or Physiotherapy




NAP-C: Assessment & diagnosis

6. Blomedical Investigations
Physical examination
Medical investigations

7. Conditions associated with ASD
Assessment for co-morbid conditions
Behaviour & mental health assessment
Family assessment

Ongoing needs /re- evaluation



ADOS

Lord, C., Rutter, M., Goode, S., et al (1989)

Lord, C et al (1995; 1996)

Lord, C., et al (2000)

Gotham et al (2007;2008;2009)



ADOS

Module 1 —4 selected on the basis of child/
adult’s expressive language level and age

Social presses (occasions) are planned in
standard contexts




Revised ADOS Algorithms (2007)
(Gotham et al, JADD, 37:613-6@ZY)

Revised algorithm
Social Affect
Restricted, Repetitive Behaviours
Combined score with thresholds (Autism & ASD)

1630 cases (aged 192 mths or younger)
ASD & heterogeneous non-spectrum disorders

Improved predictive value of ADOS
Measuring severity in ASD




