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Background

• Autism Spectrum Disorder (ASD) is a neurodevelopmental condition 
marked by deficits in social interaction, communication, and repetitive 
behaviors. 
• The etiology of ASD is complex, involving both genetic and environmental 

factors. 
• Recent studies emphasize the need for individualized and technology-

driven interventions to improve quality of life and functional outcomes 
(Qin et al., 2024). 
• Despite progress in understanding ASD, challenges remain in diagnosis and 

treatment, mainly due to the disorder's heterogeneity and co-occurring 
conditions, which complicate the diagnostic process (Hus & Segal, 2021).
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The social development of autistic 
children is qualitatively different from 
other children.
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DSM 5: Severity Levels for ASD
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• Level 3: Requiring Very Substantial Support
• Severe deficits in verbal & nonverbal communication
• RRBs markedly interfere with functioning in all contexts

• Level 2: Requiring Substantial Support
• Marked deficits in verbal & nonverbal communication
• Social impairments apparent even with supports in place
• RRBs are obvious & interfere with functioning in some contexts

• Level 1: Requiring Support
• Social communication deficits cause noticeable impairments without supports in 

place
• RRBs significantly interfere in one or more contexts
• Problems with organization and planning hamper independence
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Development of Play Skills in Autism

§ Sensory-Exploratory Play – Prolongued in ASD
§ Mouthing/dropping/manipulating objects

§ Cause-and-Effect Play – Perseverative in ASD
§ Push-button & musical toys

§ Functional Play – Impaired (e.g., lining up; visual peering; fixation on parts)
§ Using a toy for intended purpose (e.g., “driving” a car; “talking” on a 

phone; building with blocks; feeding a baby)
§ Symbolic & Imaginary Play – delayed/prolongued (females) or absent in ASD

§ Using a toy for a novel purpose (e.g., using a block as a phone)
§ Using miniature figurines as agents (e.g., “mommy” feeding the baby)
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Broadening the Spectrum

• Eleven meta-analyses published between 1966 and 2024.
• 27,723 total subjects from around the world.
• Five psychosocial dimensions: emotion recognition, theory of mind, 

cognitive flexibility, planning and inhibition.
• For all 5 dimensions group differences between normal and those 

with ASD have declined since 2000.
• This was attributed to differences in diagnostic criteria, assessment 

practices and community awareness. 
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Stats on Autism (CDC)
IN THE GENERAL POPULATION:
§ 1 in 44 8-year-old children are identified with ASD
§ Male-Female Ratio: 

§ 4 times higher in boys
§ Median Age of Diagnosis: 4-5 years

§ Much later for disadvantaged populations
§ When ASD can be reliably diagnosed: 

§ 18-24 months when diagnosed by experienced clinicians 
§ Co-Occurring Intellectual Disability:

§ 35% with ID

GENETIC LIABILITY:
§ ASD in Subsequent Biological Siblings: 1 in 5 (~20% risk)
§ Broader Autism Phenotype (“shadow symptoms”): 1 in 5 Siblings
§ Non-ASD developmental delays: 1 in 10 Siblings 
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Autism in Females
• Females often misdiagnosed or missed to diagnosis
• Females may present with stronger social skills (Kreiser & White, 

2014):
• Intact symbolic and imaginary play
• Larger emotional vocabulary
• Greater awareness and desire for social interaction
• Ability to mimic others in social situations
• May develop one or two close friends

• Restricted interests tend to be related to people/animals rather than 
inanimate objects (Lai & Baron-Cohen, 2015)

• Research points to a “protective effect” in females (Satterstrom et al., 
2020)

• “Camouflaging Effect”: Females are more likely to use coping 
strategies to hide ASD behaviors – likely due to social pressures (Hull 
et al., 2017)

• Higher rates of internalizing disorders (anxiety, depression, eating 
disorders)
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Racial & Ethnic Disparities
www.cdc.gov/ncbddd/autism/addm

§ Prevalence rates are FINALLY identical for non-Hispanic 
white, non-Hispanic black, and Asian/Pacific Islander 
children but continue to be LOWER for Hispanic children

§ 47% of Black children and 36% of Hispanic children are 
more likely to have Intellectual Disability with ASD 
compared to 27% of White children

§ Black children with ASD are are less likely to have a first 
evaluation by age 3 than White children
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Conclusion

• - 2025 research emphasizes multidisciplinary progress
• - Genetic and AI advances are reshaping autism care
• - Stem cell and therapeutic claims remain experimental
• - Personalized education strategies gaining traction
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SPARK = Simons Foundation Powering Autism 
Research for Knowledge

Key Facts:
• Launched by: Simons Foundation Autism Research Initiative (SFARI)
• Goal: Recruit and study 100,000+ individuals with autism and their 

family members.
• Current size (2025): Over 300,000 participants, including genetic data 

(whole exome and genome sequencing), behavioral traits, 
developmental history, and family medical history.
• Participants: Individuals diagnosed with ASD and their biological 

parents/siblings (triads).
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Treatment

• The treatment of ASD is highly individualized, with a range of behavioral, 
educational, and pharmacological interventions available.
•  Applied Behavior Analysis (ABA) remains one of the most well-established 

therapies, particularly for improving children's intellectual functioning and 
adaptive behaviors (Eckes et al., 2023). 
• Other interventions, such as Cognitive Behavioral Therapy (CBT), have 

proven effective in managing emotional and social challenges (You et al., 
2023). 
• Emerging therapies, including transcranial pulse stimulation and virtual 

reality-based interventions, offer promising alternatives for addressing the 
core symptoms of ASD and improving social skills (Cheung et al., 2023; 
Dechsling et al., 2021).
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Outcome

• Long-term outcomes for individuals with ASD vary widely, influenced 
by early intervention, co-occurring conditions, and the level of 
intellectual functioning. 
• Early comprehensive treatment models have improved cognitive, 

language, and adaptive functioning, especially when intensive 
interventions involve parental participation (Shi et al., 2021).
•  However, many individuals with ASD continue to face challenges in 

adulthood, particularly in areas such as employment and 
independent living (Scheeren et al., 2022). 
• The outcomes' trajectory highly depends on the severity of symptoms 

and access to sustained, individualized support (Elias & Lord, 2021).
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Assessment of ASD

• High levels of co-morbidity require a comprehensive assessment 
including: intellect, neuropsychological abilities, achievement, 
emotional status, personality, and protective factors.
• A careful history is essential.
• Well-developed, reliable, and valid measures must be used to the 

extent they are available.
• DSM-5-TR or ICD 10 criteria must be met.
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Diagnosis
• ASD diagnosis typically involves using standardized tools such as the Autism 

Diagnostic Observation Schedule (ADOS-2) and Autism Spectrum rating 
Scales (ASRS).However, these tools do not specifically diagnose
• This leads to potential misdiagnosis, especially in those with co-occurring 

cognitive or sensory impairments (Bishop & Lord, 2023).
•  Early detection is critical, as timely intervention can significantly influence 

developmental outcomes. 
• Advances in diagnostic technologies, including machine learning and 

biomarkers, enhance the precision of ASD diagnoses (Yu et al., 2024; Rasul et 
al., 2024).
• Four Autism Subtypes (Litman, et. al.,2025)

Researchers from Princeton University and the Simons Foundation identified 
four clinically and biologically distinct autism subtypes, using data from over 
5,000 individuals. This finding marks a significant advance toward precision 
diagnosis and personalized care.
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Making the Diagnosis of ASD

• Meets DSM 5 Criteria.
• Coping behaviors assessed.
• Co-morbid behaviors and disorders assessed.
• Corroborating data obtained about child and adulthood.
• Intellectual, achievement and neuropsychological data collected if 

warranted.
• Use of ASD designed tools (Questionnaires and Interactive measures.

23
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Use of Technology to Detect Risk of ASD
Ami Klin, Ph.D. 

Director, Marcus Autism Center
Professor and Chief, Division of Autism and Related 
Disorders, Department of Pediatrics, Emory University 
School of Medicine

Warren Jones, Ph.D. 

Research Director, Marcus Autism Center
Assistant Professor, Division of Autism and Related 
Disorders, Department of Pediatrics, Emory University 
School of Medicine
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Neurodevelopmental Assessment & Consulting Services 30

Predictors of Outcome
Jones, Carr, & Klin (2008; Arch Gen Psychiatry)

Less fixation time on 
eyes predicts

more severe social 
disability.
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The form that a Spectrum Disorder 
assumes is determined by its composite 
symptoms. These symptoms often have 

complex relationships. 
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ASRS Validity for ages 2-5 
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ASD by 
Parents & 
Teachers

Clinical

Gen Pop
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ASRS Validity: Ages 6-18 Parents
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ASD

ADHD

Clinical

Gen Pop
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ASRS Validity: Ages 6-18 Teachers
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ASD

ADHD

Clinical

Gen Pop
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Psychometric 
Properties of ASRS 
Adult
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Reliability

INTERNAL CONSISTENCY

FORM MEDIAN ALPHA

SELF-REPORT

OBSERVER

.88

.91

• Excellent test-retest reliability across all forms
• Demonstrates stability in scores over time

FORM MEDIAN CORRELATION (r)

SELF-REPORT

OBSERVER

.79

.82

TEST-RETEST RELIABILITY
• Excellent internal consistency for both forms, and 

across all age groups.

The reliability of an instrument describes how precise and consistent the scores are. This section provides a 
summary of results for the reliability analyses of the ASRS Adult, including internal consistency, test-retest 
reliability, and inter-rater reliability. 
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ASRS Adult Scale structure
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Validity – internal structure
Unidimensionality of Treatment Scales
• Each of the 10 Treatment Scales is supported 

by confirmatory factor analysis (CFA) as 
unidimensional.

Higher-Order Structure
• Scale-level factor analysis supports a two-factor 

model: (1) Social/Communication and (2) 
Unusual Behaviors. These domains are highly 
correlated (r ≈ .76–.77), also justifying the use 
of a Total Score.

• All factor loadings were positive and significant, 
with median values for Social/Communication 
and Unusual Behaviors of .587 and .719 (Self-
Report), and .647 and .735 (Observer), 
respectively.

Fit Indices (CFA)

MEDIAN

CFI

SELF-REPORT OBSERVER

TLI

SRMR

.979

.968

.039

.979

.971

.041

RMSEA .093 .079

Treatment 
Scales 

(Median 
Values)

CFI

TLI

SRMR

.934

.931

.060

.932

.930

.060

RMSEA .042 .046

Higher-
Order 
Model 

(2-factor) 
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Fairness

• GOAL: Ensuring that the measurement is sensitive to individual characteristics of the intended audience, and that 
the intended use and interpretation of scores are valid and just across relevant subgroups

FAIRNESS

Characteristics of the person (other than the construct being measured – symptoms of ASD!)
should not influence their responses to the test 

To investigate these differences, we conducted these analyses: 

1. Differential Test Functioning – tests whether the ASRS Adult scales operate in the same way across groups
2. Mean Group Differences – compares the size of differences between each group’s average score

• Explored differences between groups: gender, race/ethnicity, country of residence, and education level
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Fairness

GENDER - After controlling for age, race/ethnicity, and education, mean score differences between males and 
females were negligible to small.
• Median Cohen’s d = 0.16 (Self-Report), 0.08 (Observer).

RACE/ETHNICITY - Mean differences between Asian, Black, Hispanic, and White groups were negligible to small.
• Median Cohen’s d = 0.09 (Self-Report), 0.10 (Observer).
• Maximum difference: ~3.5 points.
• No group was meaningfully advantaged or disadvantaged.

EDUCATION LEVEL - Mean differences between lower and higher education groups were negligible.
• Median Cohen’s d = 0.05 (Self-Report), 0.01 (Observer).

No practically meaningful differences in ASRS Adult scores by gender, race/ethnicity, or education level. All 
observed differences are well below thresholds for practical significance.

MEAN GROUP DIFFERENCES:

45
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OVERALL PSYCHOMETRIC FINDINGS!

The ASRS Adult shows strong evidence of:

• Reliability 

• Validity 

• Fairness
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