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BACKGROUND 

According to the DSM-5, Autism Spectrum Disorder (ASD) 
is a neurodevelopmental disorder characterized by persis
tent deficits in social communication and social interaction 
across multiple contexts and restricted, repetitive patterns 
of behaviour, interests, or activities. Autism is known as a 
“spectrum” disorder because there is wide variation in peo
ple’s experience of symptoms which cause clinically signif
icant impairment in important areas of functioning.1 

The prevalence is still unclear; however, the World 
Health Organization estimates that ASD occurs in 1 in 100 
children worldwide.2 Actually, this data could represent an 
underestimation, because most children are not diagnosed 
before the age of 3, although symptoms can appear at 12 to 
18 months already.3 

Moreover, considering the heterogeneity of this disorder 
and the lack of objective tools, the diagnosis of ASD is 
a long-term, multi-step process that aims to assess the 
child’s functioning on different levels. It begins with ob
servation by parents or others who have contact with the 
child.4 Considering this scenario, early diagnosis is nec
essary to implement an effective therapy tailored to the 
child’s needs at a critical time in development. Appropriate 
early treatment can reduce children’s symptoms and im
prove their overall development and quality of life, allowing 
them to gain social skills and the ability to act better in so
cial situations, in order to achieve more autonomy in later 
life.5 Moreover, in a preventive perspective, it is also essen
tial to take into account the quality of life of siblings6 and 
parents.7 

It is important, hence, to understand what the early 
symptoms are. According to Tsang et al.3 early warning 
signs for ASD are: 

In this regard, family physicians or paediatricians work
ing in a primary care practice most often observe a child 
during infancy and early youth. This fact allows close ob
servation of the child’s development and behaviour during 
the critical period for the diagnosis of ASD, which means 
that the family physician may be the first to notice behav
ioural signs of disorders.4 

This is why it is increasingly important having specific 
psychometric tools to screen early symptoms of ASD so that 
timely intervention can take place. 

RECOMMENDED PSYCHODIAGNOSTIC TOOLS 

Currently, there are several screeners for children from the 
age of 12 months, 18–24 months and up to 30–36 months 
(Tab. 1). According to scientific evidence, the tools listed 
below represent those with better reliability and validity, 
despite their limitations and the challenging nature of ASD 
early diagnosis.8 

Some tools are considered Level 1 screeners because 
they are intended to screen all children regardless of their 
risk for developmental disabilities, including ASD.8 As al
ready stated, response to name represent a “red flag” for 
ASD. Children aged 4-6 months listen significantly longer 
to their own names than to other names, suggesting that 

• at 12 months: no cooing or reciprocal babbling and 
no use of social gestures; 

• at 18 months: no shared enjoyment and no meaning
ful single words; 

• at 24 months: no spontaneous two-word phrase and 
no interest in other children; 

• at any age: poor eye contact, no response when 
name is called and developmental regression, loss of 
existing language, words and social skills. 
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Table 1. Recommended psychodiagnostic tools    

Full name of the tool 
Number of items 

and administration 
strategy 

Administration 
age (months) 

Assessed dimensions 

Sensitivity 
(Se) and 

Specificity 
(Sp) 

LEVEL 1 SCREENERS 

First-Year Inventory (FYI) 
63 item – caregiver 

checklist 
12 

Social communication and 
sensory-regulatory functions 

domains 

Se: 44 %, 
Sp: 99 %.8 

Infant-Toddler Checklist 
(ITC) 

24 item – caregiver 
checklist 

8-24 
Social and communicative 

behaviours 
Se: 88,9 %, 

Sp: 88,9 %.9 

Modified Checklist for 
Autism in Toddlers – 

revised with follow up (M-
CHAT-R/F). 

20 item (+ in-depth 
item) – caregiver 

checklist 
16-30 Wide range of behaviours 

Se: 97 %, 
Sp: 99 %.10 

LEVEL 2 SCREENERS 

Autism Diagnostic 
Observation Schedule, 

Second Edition (ADOS-2) 

Standardized 
observation of 

behaviours using 
objects and coding 

From 12 to 
adulthood 

Communication, social 
interaction, play, imagination, 

and repetitive and/or 
restricted behaviour 

Different Se 
and Sp for 

each 
module.11 

Screening Test for Autism 
in Two-Year-Olds (STAT) 

12 item – semi 
structured play-

based interactive 
tool 

12-36 
Play, request, direction of 

attention and motor imitation 
domains 

Se: 92 %, 
Sp: 85 %.8 

Parent Observation of 
Early Milestones Scale 

(POEMS) 

61 item – caregiver 
checklist 

From 18 Wide range of behaviours 
Se: 74 %, 

Sp: 87 %.8 

Autism Detection 
in Early Childhood (ADEC) 

16 item – clinician-
administered play 

interaction tool 
12-36 Wide range of behaviours 

Se: 100 %, 
Sp: 90 %.8 

the sound patterns of children’s names are internalised 
early in life.12 The lack of response may be a general marker 
for ASD between 12 to 18 months but a specific indicator of 
ASD by 24-months.13 In fact, evaluation of name response 
should be included in each ASD evaluation. This task in
volves calling the infant’s name in a clear voice at a nor
mal volume up to 3 times while the infant is engaged with 
toys and seated in the parent’s lap, not facing the examiner. 
Then the examiner codifies if the response has been pro
duced at the first, second or third time, or there is not any 
response.14 However, the response to name can be assessed 
in different ways.15 

Another useful tool for screening risk of ASD is First-
Year Inventory (FYI).16 This is a parent-rated questionnaire 
with 63 items with different response types for screening 
12-month-olds. The items are based upon the empirical lit
erature on early symptoms of ASD. The authors considered 
items covering the wide categories of “social communica
tion” and “sensory-regulatory functions” and intentionally 
included some items indicating “generalised developmen
tal delay” because of their strongest link to autism. The 
authors have identified eight constructs in the following 
two domains: (1) social-communication domain: social ori
entation and receptive communication, social-affective en
gagement, imitation and expressive communication; and 
(2) sensory-regulatory domain: sensory processing, regula
tory patterns, reactivity and repetitive behaviour. The FYI 
provides a total score with a cut off of 17 representing the 

presence of development risk. The FYI is currently only 
available for research purposes; however, the authors are in 
the process of testing its clinical utility. 

An additional screening tool for risk of ASD is Infant-
Toddler Checklist (ITC). The ITC is a 24-item caregiver-re
port checklist for children aged 8–24 months, and it is part 
of the Communication and Symbolic Behaviour Scales De
velopmental Profile.9 ITC can be compiled by a very famil
iar caregiver in about 5 minutes. Because the ITC was orig
inally developed as a language screening tool, it focuses 
almost exclusively on social and communicative behav
iours. In fact, there is a lack of items assessing repetitive 
behaviours, unusual sensory reactions, or temperament 
problems. An important limitation of this tool is the inabil
ity to distinguish ASD from other neurodevelopmental dis
orders, but it shows high level of specificity, high negative 
predictive value, low false-positive rate, and identifies chil
dren with developmental delay and ASD.17 

The most well-used instrument in the United States and 
in Europe is the Modified Checklist for Autism in Toddlers - 
revised with follow up (M-CHAT-R/F).10 

The M-CHAT-R/F is a 20-item and 2-stage parent-report 
screening tool. When a child screens positive on the first 
part, a structured Follow-Up is administered, during which 
more information about at-risk item are collected to solicit 
examples and clarify child behaviours to confirm or discon
firm the caregiver’s initial response. It is valid for screening 
toddlers between 16 and 30 months of age. 
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The primary goal of the M-CHAT-R is to maximise sensi
tivity, meaning to detect as many cases of ASD as possible. 
To reduce the risk of false positives follow-up questions (M-
CHAT-R/F) have been developed. Total score at M-CHAT-R 
could be assessed as follows: (1) Low-risk (0-2): if child is 
younger than 24 months, screen again after second birth
day; (2) Medium-risk (3-7): follow up version should be ad
ministered to get additional information about at-risk re
sponses. If M-CHAT-R/F score remains at 2 or higher, the 
child has screened positive; (3) High-risk (8-20): it is ac
ceptable to bypass M-CHAT-R/F and refer immediately for 
diagnostic evaluation and eligibility evaluation for early in
tervention. 

Considering the early age for which screening tools are 
structured, it should not be forgotten that these are not di
agnostic tools. In fact, next to these level 1 screening in
struments, also level 2 screeners are useful to distinguish 
ASD children already identified as being at high risk of de
velopmental disabilities and delay. 

One of these is the Autism Diagnostic Observation Sched
ule, Second Edition (ADOS-2), a semi-structured and stan
dardised instrument designed to assess skills, such as com
munication, social interaction, play, imagination, and 
repetitive and/or restricted behaviour.11 The administra
tion of the ADOS can be done by professionals from differ
ent disciplines, such as psychological, medical or related, 
and lasts between 40 and 60 minutes depending on the cho
sen module or the responses of the child examined. Dur
ing the administration, the examiner delivers the tasks set 
within each module, and codes the behavioural and linguis
tic responses for social and communication skills related to 
the diagnostic criteria of ASD. 

There are five modules within the ADOS and they are 
divided according to age and verbal competence. It starts 
from The Toddler module, for children from 12 to 30 
months without capability in the use of phrasal language, 
to Module 4, for adolescents and adults with excellent ver
bal fluency skills. Accordingly, code 0 indicates the absence 
of abnormal behaviour, code 1 highlights slightly unusual 
behaviour, code 2 points out abnormal behaviour and code 
3 reports the presence of largely abnormal behaviour.11 

Another interactive, semi-structured instrument to di
agnose early ASD is the Screening Test for Autism in Two-
Year-Olds (STAT), for children between 12 and 36 months 
of age.18 It focuses on social communication, joint atten
tion, pretend play, gestural imitation and functional use 
of objects, through its 12 items divided into the domains 
of Play, Request, Direction of Attention and Motor Imita
tion. The STAT can be administered by various specialists 
such as psychologists, paediatricians, speech therapists, so
cial workers and kindergarten teachers, and takes approxi
mately 20 minutes to complete. The total score, which will 
determine the final diagnosis, will be given by the ‘pass’, 
‘fail’ or ‘refuse’ rating given to each item. The advantage of 
STAT consists in assessing the risk of autism diagnosis at an 
early stage. 

Another Level 2 screening tool is Parent Observation of 
Early Milestones Scale (POEMS).19 The POEMS is a 61 items 
caregiver-report checklist, with a best assessment perfor
mance in 18 months children.8 The items address a wide 
range of behaviours: early social and communication skills 
or deficits, restricted interests, ritualistic, repetitive, non-
functional behaviours, intolerance to transitions and wait
ing, difficulties with new foods, loud noises, sleeping, and 
toileting, problems with attention and visual tracking, and 
problems with motor agility and movement. Each item was 
rated on a scale of 1 to 4, where 1 represents typical, non-
problematic behaviour and 4 represents extreme difficulty. 
By summing the results to each item, a total score is ob
tained. 

To conclude, a further tool for early diagnosis is Autism 
Detection in Early Childhood (ADEC).20 The ADEC is a clin
ician-administered play interaction tool with 16 items for 
children aged 12–36 months. The specific behaviours that 
are observed during the administration of the ADEC are re
sponse to name, imitation, ritualistic play, joint attention 
and social referencing, eye contact, functional play, pretend 
play, reciprocity of smile, reaction to common sounds, gaze 
monitoring, following verbal commands, delayed language, 
anticipation of social advances, nestling, use of gestures, 
and task switching. Response scores for each item is be
tween 0 (appropriate) and 2 (inappropriate), with a possible 
maximum score of 32. 

In conclusion, according to health psychology, preven
tion and monitoring have a key role in the management 
of pathologies,21 and particularly in neurodevelopmental 
ones, such as ASD or ADHD.22 This topic is particularly 
critical given the major changes and difficulties brought by 
COVID-19 pandemic at different levels, like early diagno
sis, prevention, stress and learning.23‑27 Despite their lim
itations, the discussed tools allow clinicians to diagnose 
autism for ensuring the best desirable intervention. 

ACKNOWLEDGMENTS 

Sabrina Castellano acknowledges financial support of the 
fund “Linea Intervento 2 — Piaceri” from Catania Univer
sity 

AUTHOR’S CONTRIBUTION 

Manuscript writing: Francesco Maria Boccaccio, Giuseppe 
Alessio Platania, Claudia Savia Guerrera, Simone Varrasi 
and Chiara Rosa Privitera; data collection: Francesco Maria 
Boccaccio, Claudia Savia Guerrera; writing-review and edit
ing: Sabrina Castellano, Concetta Pirrone, Pasquale Capon
netto; Simone Varrasi; supervision: Sabrina Castellano, 
Concetta Pirrone. 

CONFLICT OF INTEREST 

The authors declare no conflict of interest. 

Autism Spectrum Disorder: recommended psychodiagnostic tools for early diagnosis

Health Psychology Research 3



REFERENCES 

1. APA, ed. Diagnostic and Statistical Manual of Mental 
Disorders: DSM-5. 5th ed. American Psychiatric 
Association; 2013. 

2. Zeidan J, Fombonne E, Scorah J, et al. Global 
prevalence of autism: A systematic review update. 
Autism Res. 2022;15(5):778-790. doi:10.1002/aur.2696 

3. Tsang L, How C, Yeleswarapu S, Wong C. Autism 
spectrum disorder: early identification and 
management in primary care. smedj. 
2019;60(7):324-328. doi:10.11622/smedj.2019070 

4. Sobieski M, Sobieska A, Sekułowicz M, Bujnowska-
Fedak MM. Tools for early screening of autism 
spectrum disorders in primary health care – a 
scoping review. BMC Prim Care. 2022;23(1):46. 
doi:10.1186/s12875-022-01645-7 

5. Elder JH, Kreider CM, Brasher SN, Ansell M. 
Clinical impact of early diagnosis of autism on the 
prognosis and parent-child relationships. Psychol Res 
Behav Manag. 2017;10:283-292. doi:10.2147/
prbm.s117499 

6. Trubia G, Buono S, Panerai S, et al. Siblings’ 
perceptions in Autism Spectrum Disorder compared 
with intellectual disability and typical development. 
Clinical Neuropsychiatry. 2016;13:10-16. 

7. Rabba AS, Dissanayake C, Barbaro J. Parents’ 
experiences of an early autism diagnosis: Insights 
into their needs. Research in Autism Spectrum 
Disorders. 2019;66:101415. doi:10.1016/
j.rasd.2019.101415 

8. Towle PO, Patrick PA. Autism Spectrum Disorder 
Screening Instruments for Very Young Children: A 
Systematic Review. Autism Research and Treatment. 
2016;2016:1-29. doi:10.1155/2016/4624829 

9. Wetherby AM, Prizant BM. Communication and 
Symbolic Behavior Scales: Developmental Profile. Paul 
H Brookes Publishing Co.; 2002. 

10. Robins DL, Casagrande K, Barton M, Chen CMA, 
Dumont-Mathieu T, Fein D. Validation of the 
Modified Checklist for Autism in Toddlers, Revised 
With Follow-up (M-CHAT-R/F). Pediatrics. 
2014;133(1):37-45. doi:10.1542/peds.2013-1813 

11. McCrimmon A, Rostad K. Test Review: Autism 
Diagnostic Observation Schedule, Second Edition 
(ADOS-2) Manual (Part II): Toddler Module. Journal 
of Psychoeducational Assessment. 2014;32(1):88-92. 
doi:10.1177/0734282913490916 

12. Miller M, Iosif AM, Hill M, Young GS, 
Schwichtenberg AJ, Ozonoff S. Response to Name in 
Infants Developing Autism Spectrum Disorder: A 
Prospective Study. The Journal of Pediatrics. 
2017;183:141-146.e1. doi:10.1016/j.jpeds.2016.12.071 

13. Hatch B, Iosif AM, Chuang A, de la Paz L, Ozonoff 
S, Miller M. Longitudinal Differences in Response to 
Name Among Infants Developing ASD and Risk for 
ADHD. J Autism Dev Disord. 2021;51(3):827-836. 
doi:10.1007/s10803-020-04369-8 

14. Toscana. Direzione generale diritto alla salute e 
politiche di solidarietà, ed. La diagnosi precoce di 
autismo. Una guida pratica per i pediatri.; 2009. 
https://www.anupitnpee.it/attachments/article/479/
Diagnosi_precoce_di_autismo.pdf 

15. Zhang D, Roche L, Bartl-Pokorny KD, et al. 
Response to name and its value for the early 
detection of developmental disorders: Insights from 
autism spectrum disorder, Rett syndrome, and fragile 
X syndrome. A perspectives paper. Research in 
Developmental Disabilities. 2018;82:95-108. 
doi:10.1016/j.ridd.2018.04.004 

16. Baranek GT, Watson LR, Crais E, Reznick S. First-
Year Inventory (FYI) 2.0. University of North Carolina 
at Chapel Hill; 2003. 

17. Borkhoff CM, Atalla M, Bayoumi I, Birken CS, 
Maguire JL, Parkin PC. Predictive validity of the 
Infant Toddler Checklist in primary care at the 
18-month visit and developmental diagnosis at 3–5 
years: a prospective cohort study. bmjpo. 
2022;6(1):e001524. doi:10.1136/bmjpo-2022-001524 

18. Stone WL, McMahon CR, Henderson LM. Use of 
the Screening Tool for Autism in Two-Year-Olds 
(STAT) for children under 24 months: an exploratory 
study. Autism. 2008;12(5):557-573. doi:10.1177/
1362361308096403 

19. Feldman MA, Ward RA, Savona D, et al. 
Development and Initial Validation of a Parent 
Report Measure of the Behavioral Development of 
Infants at Risk for Autism Spectrum Disorders. J 
Autism Dev Disord. 2012;42(1):13-22. doi:10.1007/
s10803-011-1208-y 

20. Nah YH, Young RL, Brewer N, Berlingeri G. 
Autism Detection in Early Childhood (ADEC): 
Reliability and validity data for a level 2 screening 
tool for autistic disorder. Psychological Assessment. 
2014;26(1):215-226. doi:10.1037/a0034472 

Autism Spectrum Disorder: recommended psychodiagnostic tools for early diagnosis

Health Psychology Research 4

https://doi.org/10.1002/aur.2696
https://doi.org/10.11622/smedj.2019070
https://doi.org/10.1186/s12875-022-01645-7
https://doi.org/10.2147/prbm.s117499
https://doi.org/10.2147/prbm.s117499
https://doi.org/10.1016/j.rasd.2019.101415
https://doi.org/10.1016/j.rasd.2019.101415
https://doi.org/10.1155/2016/4624829
https://doi.org/10.1542/peds.2013-1813
https://doi.org/10.1177/0734282913490916
https://doi.org/10.1016/j.jpeds.2016.12.071
https://doi.org/10.1007/s10803-020-04369-8
https://www.anupitnpee.it/attachments/article/479/Diagnosi_precoce_di_autismo.pdf
https://www.anupitnpee.it/attachments/article/479/Diagnosi_precoce_di_autismo.pdf
https://doi.org/10.1016/j.ridd.2018.04.004
https://doi.org/10.1136/bmjpo-2022-001524
https://doi.org/10.1177/1362361308096403
https://doi.org/10.1177/1362361308096403
https://doi.org/10.1007/s10803-011-1208-y
https://doi.org/10.1007/s10803-011-1208-y
https://doi.org/10.1037/a0034472


21. Castellano S, Platania GA, Varrasi S, Pirrone C, Di 
Nuovo S. Assessment tools for risky behaviors: 
Psychology and health. Health Psych Res. 2020;8(2). 
doi:10.4081/hpr.2020.9235 

22. Varrasi S, Boccaccio FM, Guerrera CS, Platania 
GA, Pirrone C, Castellano S. Schooling and 
Occupational Outcomes in Adults with ADHD: 
Predictors of Success and Support Strategies for 
Effective Learning. Education Sciences. 2023;13(1):37. 
doi:10.3390/educsci13010037 

23. Coco M, Guerrera CS, Santisi G, et al. 
Psychosocial Impact and Role of Resilience on 
Healthcare Workers during COVID-19 Pandemic. 
Sustainability. 2021;13(13):7096. doi:10.3390/
su13137096 

24. Pirrone C, Varrasi S, Platania GA, Castellano S. 
Face-to-Face, and Online Learning: The Role of 
Technology in Students’ Metacognition. CEUR 
Workshop Proceedings. 2021;2817. 
https://www.scopus.com/inward/
record.uri?eid=2-s2.0-85101749151&partnerID=40&
md5=ae5c4849eb86cee4e03fc078ac704796 

25. Varrasi S, Castellano S, Platania GA, Guerrera CS, 
Caponnetto P, Pirrone C. “Don’t Touch Your Face!” 
The Contribution of Habit Reversal in the COVID-19 
Pandemic. Health Psychology Research. 2022;10(4). 
doi:10.52965/001c.39650 

26. Pirrone C, Di Corrado D, Privitera A, Castellano S, 
Varrasi S. Students’ Mathematics Anxiety at Distance 
and In-Person Learning Conditions during COVID-19 
Pandemic: Are There Any Differences? An 
Exploratory Study. Education Sciences. 
2022;12(6):379. doi:10.3390/educsci12060379 

27. Varrasi S, Guerrera CS, Platania GA, et al. 
Professional quality of life and psychopathological 
symptoms among first-line healthcare workers facing 
COVID-19 pandemic: an exploratory study in an 
Italian southern hospital. Health Psychology Research. 
2023;11. doi:10.52965/001c.67961 

Autism Spectrum Disorder: recommended psychodiagnostic tools for early diagnosis

Health Psychology Research 5

https://doi.org/10.4081/hpr.2020.9235
https://doi.org/10.3390/educsci13010037
https://doi.org/10.3390/su13137096
https://doi.org/10.3390/su13137096
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85101749151&partnerID=40&md5=ae5c4849eb86cee4e03fc078ac704796
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85101749151&partnerID=40&md5=ae5c4849eb86cee4e03fc078ac704796
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85101749151&partnerID=40&md5=ae5c4849eb86cee4e03fc078ac704796
https://doi.org/10.52965/001c.39650
https://doi.org/10.3390/educsci12060379
https://doi.org/10.52965/001c.67961

	Autism Spectrum Disorder: recommended psychodiagnostic tools for early diagnosis
	Background
	Recommended psychodiagnostic tools
	ACKNOWLEDGMENTS
	AUTHOR’S CONTRIBUTION
	CONFLICT OF INTEREST

	References


