
SUPPLEMENTARY MATERIAL 


Table S1 - Examples of frequently used screening questionnaires for young children


	Scale
	Informant
	Age range
	Number of items
	Time to administer

	Infant Toddler  (Checklist (ITC)  [1]
	Parent/carer
	6-24 months
	24
	Less than 5 minutes



	Quantitative Checklist for Autism in Toddlers (Q-CHAT) (2r) [2]

	Parent/carer
	18-24 months

	25 likert-type items

	Less than 10 minutes

	Modified Checklist for Autism in Toddlers- Revised / with Follow-up (MCHAT R/F) [3]
	Parent/carer
	16-30 months
	20
	Less than 10 minutes.

-There is a follow up in-person or via phone structured interview for suspected cases


	Checklist for Autism in Toddlers (CHAT) [4]
	Parent/carer & General Practitioner or Health Care worker
	18 months
	9 items reported by parent/carer and 5 items based on professional observation 

	Less than 10 minutes

	Early Screening for Autism Traits (ESAT) [5]

	Parent/carer & Child Care worker
	14-15 months
	14 
	10 minutes

	Checklist for Early Developmental Disorders (CESDD) [6]
	Day-care staff
	3-36 months
	25 (Autism) + 4 (Language)
	10 minutes

-Parents of children identified as at-risk must complete additional screeners


	Social Attention Communication Behaviours Surveillance [7]

	Nurse observation schedule
	20-48 months
	5
	Less than 10 minutes

	Screening Tool for Autism in Toddlers and Young Children (STAT) [8]

	Community service providers working with young children
	24-36 months
	12 interactive activities
	20 minutes 

	Pervasive Developmental Disorder Screening Test-II (PDDST-II) [9]

	Parent/carer
Different versions for primary care (I), developmental clinic (II), autism clinic (III)
	12-48 months
	Version I: 22 items
Version II: 14 items
Version III: 12 items
	Variable. Parents can complete a questionnaire or be interviewed

	Communication and Symbolic Behavior Scales (CSBS) [10]

	Parent/carer
	6-24 months
	24
	Less than 10 minutes
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Table S2 - Examples of frequently used screening questionnaires for older children and/or adults


	Scale
	Informant
	Age range
	Number of items
	Time to administer

	Social Communication Questionnaire (SCQ) [1]

	Parent /carer
	36-82 months
	40
	15-20 minutes

	Childhood Autism Spectrum Test (CAST) [2]

	Parent/carer
	5-11 years
	39
	10 minutes

	Social Responsiveness Scale (SRS) [3]

	Parent/carer
	4-18 years
	65

	15 minutes



	Autism Spectrum Screening Questionnaire (ASSQ) (3r) [4]
	Parent-carer/teacher)
	6-17
	27
	Less than 10 minutes

	Children's Social Behavior Questionnaire (CSBQ) (4r) [5]
	Parent/carer
	4-18
	49
	Less than 15 minutes

	Social Communication Disorders Checklist (SCDC) (5r) [6]

	Parent-carer/ teacher
	3-19
	12
	Less than 5 minutes

	The Autism - Tics, AD/HD and other Comorbidities inventory (A-TAC) (6r) [7]
	Interviewer based screening telephone with parents. 
	7-18
	178 item interview
	Average 27,5 minutes

	Autism Spectrum Quotient (AQ) [8]
	Self-report by a person without intellectual disability
	Adulthood
	50

-A shorter 10 items adaptation is available as an informant version for adolescents
	Variable

	Ritvo Autism Asperger Diagnostic Scale-Revised (RAADS-R) [9]
	Administered by a clinician in a clinical setting

	Adulthood
	80
	Variable
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Table S3 – Examples of frequently used diagnostic interviews for autism



	Scale
	Informant/ 
Type of measure
	Age range
	Number of items
	Time required / Administrator  

	Autism Diagnostic Interview-Revised (ADI-R) [1]
	Parent/carer
-Semi-structured interview
	Children and adults; mental age above 24 months
	93
	90-150 minutes, including scoring
-Interviewer: experienced clinician with specific training

	Autism Diagnostic Observation
Schedule-(ADOS-2) [2]

	-Semi-structured observational assessment
	From 12 months, through adulthood
	One of 5 modules needs to be chosen and applied (around 14 activities in each)
	40-60 minutes
-Examiner: experienced clinician with specific training

	The Diagnostic Interview for Social and Communication Disorders (DISCO) [3]

	Parent/carer
-Semi-structured interview; provides dimensional approach for assessment of symptoms and needs
	Early years to adulthood
	Over 300 items organized in 8 parts
	120-180 minutes
-Interviewer: experienced clinician with specific training

	Developmental Dimensional and Diagnostic Interview (3di) [4]
	Parent/care-giver interview
-Structured/semi structured computerised interview
-Provides a structured report
	Early years to adulthood
	Full instrument contains 800 questions
	90 - 120 minutes
-Short version 45 minutes
-Minimal professional qualification, but specific training is required

	Developmental, Dimensional and Diagnostic Interview-Adult Version (3Di-Adult).(7r) [5]

	Informant (who has known adult since childhood) interview.
Structured/semi structured computerised interview
-Provides a structured report
	Early years to adulthood
	69 questions, 48 current  behaviour and 21 past behaviour.
	Average 50 minutes.
Minimal professional qualification, but specific training is required

	Childhood Autism Rating Scale (CARS-2) [6]
	Behavioural rating scale, completed after collecting information from a variety of people and situations, and from clinical observations

- Information form for parent/carers also available 
	Early years to adulthood

	15 items

A High Functioning (CARS-HF) version is also available
	10-15 minutes after data is collected

-Requires an experienced clinician
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Table S4.  Examples of developmental, cognitive and adaptive behaviour measures


	Scale
	Administration/
type of measure
	Age range
	Domains covered. 
	Time required / Administrator

	Battelle Developmental Inventory Screening Test, 2nd (BDI-2) [1]
	Individual administration; focus on general development.

	Birth to 7 years 11 months
	5 global domains: personal-social, adaptive, motor, communication, cognitive skills; divided in 13 subdomains
	Complete battery: 60-90 minutes
-Screener test:10-30 minutes
-Examiner: teachers and test professionals 

	Bayley Scales of Infant and Toddler Development, III [2]
	Individual administration; focus on general development.







	1 to 42 months
	Full scale covers` 5 domains: cognitive, language, motor, socio-emotional, adaptive behaviour.

A screening version covers cognitive, language and motor skills
	- Full scale 30 to 90 minutes (depending on age of the child)
-Screening version 15-25 minutes
-Examiner: qualified professionals in child development
(Independent study training program can be purchased)

	Merrill-Palmer Revised Scales of Development (M-P-R) [3]
	Individual administration, plus parent/
examiner rating

- Focus on general development. Also appropriate for 
children with hearing impairments, autism, other developmental delays/ disabilities
	1 to 78 months
	Cognitive and Motor – are evaluated by examiner

Self-help /Adaptive, Language and Communication, and Social / Emotional behaviour –   are evaluated by both examiner and parent
	45 minutes

-Examiner must have completed graduate-level courses in tests and measurement

	Leiter International Performance Scale, Third Edition (Leiter-3) [4]
	Individual administration.

-Completely non-verbal: designed for individuals who are cognitively delayed; non-English speaking, hearing or speech impaired, or on the autism spectrum.

-No cultural bias
	3 years 
to 75 years
	Covers 2 main areas:  Cognitive / Fluid intelligence and Attention/Memory organized in 10 sub-tests. 

-There is a complementary social-emotional examiner rating scale
	20-45 minutes

-Examiner: requires at least a Master degree in related professions







	Wechsler Preschool and Primary Scale of Intelligence  | Fourth  Edition (WPPSI-IV) [5]

	Individual administration.
For verbal children
No cultural bias
 
	Two age bands:
- 2:6 years to 3:11 years  
and
- 4:0 years to 7.7 years
	It generates a Full Scale IQ. It provides three primary index scores: Verbal Comprehension Index, Visual Spatial Index for  first age band, and adds Processing Speed Index for the older children

	30-45 minutes for the younger and 45-60 minutes for the older children

-For all Wechsler tests, examiner should have appropriate  training in test administration 

	Wechsler Intelligence Scale for Children | Fifth Edition (WISC-V)[6]


	Individual administration.
For verbal children.
No cultural bias

	6 years to 16 years 11 months

	It generates a Full Scale IQ (formerly known as an intelligence quotient or IQ score) that represents a child's general intellectual ability. It also provides five primary index scores: Verbal Comprehension Index, Visual Spatial Index, Fluid Reasoning Index, Working Memory Index, and Processing Speed Index.

	45-65 minutes


	The Wechsler Adult Intelligence Scale—Fourth Edition (WAIS-IV)[7]

	Individual administration.
For verbal adults.
No cultural bias
	16-90 years
	It generates a Full Scale IQ . There are four index scores representing major components of intelligence:VerbalComprehension Index (VCI), Perceptual Reasoning Index (PRI),Working Memory Index (WMI),Processing Speed Index (PSI)

	60-90 minutes

	The Mullen Scales of Early Learning (8) [8]
	Individual administration.

	Birth to 68 months

	124 items 5 subscales: (a) gross motor, (b) fine motor, (c) visual reception (or non-verbal problem solving), (d) receptive language, and (e) expressive language. An early learning composite score can be derived from fine motor, visual reception, receptive language, and expressive language scales
 
	45 minutes

	Vineland Adaptive Behavior Scales, Third Edition (Vineland-3) [8]
	Interview and parent/carer form.

-Teacher form for 3 to 21 years old

-For individuals with intellectual and developmental disabilities, delays, autism and other impairments
	Birth to 90 years
	Three mandatory domains: Communication (receptive, expressive and written); Daily Living Skills (personal, domestic and community); Socialization (interpersonal relationships, play and leisure, coping skills)
-Two optional domains: motor and maladaptive behavior
	30 minutes (20 minutes for interview form and 10 minutes for parent/carer/teacher form

-Digital or paper-based administration

	Adaptive Behavior Assessment System, Third Edition (ABAS-3) [9]
	Parent/carer form (Ages 0-5); teacher/care provider form (Ages 2 to5); parent form (Ages 5 to 21); and teacher form (5 to 21)

-Adult form: can be completed by the individual

Proposes involving different people
	Birth to 89 years

- Different versions for ages 0 to 5; 5 to 21, and 16 to 89 years 
	Covers conceptual, social and practical domains, by assessing 11 adaptive skill areas
	15-20 minutes

-Available in three formats: online, software and print

-Requires a Master degree in related professions




References Table S4 (Examples of developmental, cognitive and adaptive behaviour measures)


1. Newborg J. (2005). Battelle Developmental Inventory, 2nd Edition: Examiner’s manual. Itasca, IL: Riverside 
2. Bayley N. (2005). Bayley Scales of Infant and Toddler Development | Third Edition. London: Pearson´s International

3. Roid G, Sampers J. (2004). Merrill-Palmer-Revised Scales of Development, Wood Dale, Illinois: Stoelting Co. 

4. Roid G, Miller L, Pomplun M, Koch C. (2013). Leiter International Performance Scale third edition (Leiter-3), Wood Dale, Illinois: Stoelting Co. 

5. Wechsler, D (2012). Wechsler Preschool and Primary Scale of Intelligence (4th ed.). Bloomington: Pearson

6. Wechsler, D. (2014). ​WISC​-V: Technical and Interpretive Manual​. Bloomington, MN: Pearson.

7. Wechsler, D. (2008). WAIS-IV Administration and Scoring Manual. San Antonio, TX: The
Psychological Corporation.

8. Mullen, E. M. (1995). Mullen Scales of Early Learning (AGS ed.). Circle Pines, MN: American Guidance Service Inc.

9. Sparrow S, Cicchetti D, Saulnier C. (2016). Vineland Adaptive Behavior Scales Third Edition (Vineland-3). Minneapolis, MN: Pearson Assessment.

10. Harrison P, Oakland T. (2015). Adaptive Behavior Assessment System (ABAS-3) - Third Edition (ABAS-3). California: Western Psychological Services.





Table S5 - Genetic etiological investigations in people with ASD


	Steps
	

	#1
	Referral for genetic evaluation.


	#2
	Three-generation family history, with a particular focus on autism, other neurodevelopmental conditions, psychiatric or neurological traits


	#3
	Physical examination: dysmorphic features, abnormal growth parameters (including head circumference), skin examination and neurological abnormalities. If a syndrome or metabolic disorder is suspected referred to appropriate specialist and/ or for specific genetic testing.


	#4
	Laboratory testing, discuss and offer:
- CMA ( chromosomal microarrays) analysis. If not available, karyotyping.
- Fragile X analysis for all males and in females if suggestive of history of sex-linked 
intellectual disability inheritance, especially if large head size, prominent jaw, large ears, ligamentous laxity, and, in males large testes after puberty. 
- MECP2 gene testing for Rett syndrome if girl with significant loss of previous acquired skills, deceleration in head growth and/or  midline hand movements.
- PTEN gene analysis if  marked macrocephaly and in boys with pigmented macules on the penis.

If these studies do not reveal aetiology and there are dysmorphic features, severe or moderate intellectual disability and/or severe language delay proceed to step 5.


	#5
	Advanced genetic testing: discuss and offer Whole Exome Sequencing (WES) [soon to be replaced by Whole Genome Sequencing (WGS)]



· Adapted from Griesi-Oliveira K, Laurato Sertié A (2017) Autism spectrum disorders:
an updated guide for genetic counseling. Einstein (Sao Paulo) 15: 233-238 DOI: 10.1590/S1679-45082017RB4020. Accessed 5 May 2020




Table S6 – Examples of current interventions for autism


	Interventions with a focus on young children
	Examples (Note: for each of these interventions there is some supportive evidence, although the evidence base for many is limited)


	Early parent mediated interventions to facilitate social communication skills. 
Focus is on teaching parents/careers to establish joint engagement with the child. Over-directiveness by adult is discouraged with emphasis on: synchrony between adult and child; creating opportunities for shared attention; functional reciprocal communication (verbal or non-verbal); spontaneous play 
	Developmental Individual-Difference Relationship-Based Model (DIR) or Floortime [1]

Early Social Interaction (ESI) [2]
 
Early Start Denver Model (ESDM)* [3]

Joint Attention Symbolic Play Engagement and Regulation (JASPER)* [4]

Preschool Autism Communication Therapy (PACT) [5]

Hanen More than Words [6]

(* also, included in NDBI, see below) 

	Applied Behaviour Analysis (ABA)
A general approach to reduce problem behaviours, or enhance learning. Involves functional analysis of potential causes of child’s difficulties and use of behavioural principles to increase skills (reinforcement, prompting, modelling and shaping etc.)

	For examples of specific programmes see EIBI and NDBI approaches (below)

	Early Intensive, behavioural interventions  
Highly prescriptive programmes based on ABA principles involving up to 40 hours per week therapy based on ABA principles

	Lovaas model of early intensive (home based) behavioural intervention (e.g. (EIBI) [7,8]

	Early naturalistic developmental behaviour interventions (NDBI) Emphasis is on child play, social interaction and initiating communication. Based on behavioural strategies but following a more individually based, developmental perspective than EIBI programmes
	Enhanced Milieu Teaching (EMT) [9]

Incidental Teaching (IT) [10]

Pivotal Response Treatment (PRT) [11]

Reciprocal Imitation Training (RIT) [12]

Social Communications/Emotional Regulation/Transactional Support (SCERTS) [13]


	Parent focused management programmes
	Pre-schoolers with Autism: Parent Education and Skills Training Programme. [14]
Stepping Stones Triple P [15]
German Manualized Treatment Approach [16]


	Approaches with a focus on older children

	

	Interventions with a focus on structure; predictability and/or verbal/non-verbal cues 
	TEACCH [17]

Social Stories [18]

Picture Exchange Communication System (PECS) [19]


	Social skills interventions to improve peer relationships & communication (mainly school based)
	Secret Agent Society [20]

PEERS program [21]


	Approaches with a focus on adolescents and adults 

	

	Interventions to improve mental health
	Cognitive behaviour therapy [22,23,24]

Mindfulness [25]


	Interventions to improve social integration
	Social skills learning [20, 21,26,27,28]
 
Supported employment [29,30,31,32]

Recreational, daily living skills and leisure programmes [33]
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