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Prevalence rate of ADHD over time

https://www.cdc.gov/ncbddd/adhd/timeline.html

“ADHD”: ~1,000 per 10,000



ADHD is very commonly 
observed in autism
• Meta-analysis of 20 years of studies



Anxiety and mood problems

• Autistic children with ADHD had a 2.2x and 2.7x 
increase in risk for developing anxiety and mood 
disorders, respectively 

• When compared to autistic children w/o ADHD
• Age was the most significant contributing factor 

to this risk



Lasting adult 
impairments

• Young adults diagnosed with 
autism and ADHD were more 
likely to be unemployed, 
experience worse sleep quality, 
have higher risk of severe illness 
and autoimmune disorders



ADHD treatments aren’t as efficacious for 
autistic youths
• 86% of autistic youths with ADHD are prescribed a medication for 

ADHD symptoms 
• 40% are prescribed two or more psychotropic medications simultaneously
• 85% of prescribers treating autistic youths with ADHD prescribed stimulants 

medications
• Most common symptom targets: aggression and hyperactivity/impulsivity

• Mixed evidence that autistic children with ADHD respond to these 
ADHD treatments

• Stimulant response for ADHD symptom reduction (>25%) in autistic youths 
“well-below” rates in non-autistic youths – 50% vs. 70% response (Handen et 
al., 2015)



What are the diagnostic 
challenges around ADHD and 

autism?



The diagnostic timing for ADHD doesn’t line 
up with timing of autism diagnosis

Birth 0 1 2 3 4 5 6 7 8 9 10 …

Average Age of Autism 
Diagnosis

Average Age of ADHD 
Diagnosis



Contending with assessment 
of ADHD in autism

• Some ADHD symptoms may be due to impairment in 
social communication and skills, and NOT to underlying 
difficulties in inattention or hyperactivity/impulsivity

• E.g., “does not seem to listen when spoken to directly” 
• inattention? 
• …or difficulties in social skills to engage and 

disengage from an interaction appropriately (i.e., 
autism)? 



New Perspectives and Research 
in Autism and ADHD
Integrating two emerging mental health perspectives over the past decade



Autism reflects 
neurodiversity



Deficits, or differences?



Neurodiversity paradigm

• Autism is a part of the range of natural variation in human 
neurological development

• Typical neurodevelopment is neither superior nor inferior to divergent 
neurodevelopment

• Neurodiversity helps to create a healthy and sustainable cognitive 
environment 

• There are no right or wrong brains, all forms of neurodevelopment 
are equally valid

Pelicano and den Houting, 2022



Mental health is on a 
spectrum too!



Existing paradigm

“You have it, or you don’t”

Own symptoms and criteria

Own etiology.

Own treatments for them.  



Co-occurring mental health conditions and 
disorders in autism (based on meta-analysis of 96 studies)



The Hierarchical Taxonomy of 
Psychopathology (HiTOP)

From a ton of “distinct” categories in the DSM To a few “spectra” in HiTOP organized by signs and 
symptoms



He & Li, 2021 in JCPP 

The bean count of studies:
554 empirical studies and/or reviews

261 psychometric studies
134 genetic studies

45 neuroscience studies
66 clinical or treatment studies



NICHD P50HD105353; Research Project PIs: Li and 
Travers, Site PI: Chang



?
Age (years)

Which autistic children will and will not go on to have an ADHD diagnosis? 
• Cognitive and behavioral features
• Brain structure and microstructures
• Genetics
• Retrospective and prospective treatment history, family environment (e.g., 

parenting)

Birth 0 1 2 3 4 5 6 7 8 9 10 …

Average Age of Autism 
Diagnosis

Average Age of ADHD 
Diagnosis

Goal: Develop earlier and more precise diagnoses and 
ADHD treatments among autistic youths

Prospective Longitudinal Design



• Data collection began in 2021
• 120 autistic youths, ages 4-7

• 60 with ADHD features (i.e., 3 or more symptoms of either IA/HI) 
• Recruited primarily from local autism clinics

• Followed yearly, over 3 years 
• Still recruiting!





Genetics of mental health



Genetics of autism

Grove et al., 2019

Chromosome



Polygenic scores (PGS)

Polygenic Score = ∑𝑥𝑥𝑖𝑖𝑖𝑖 𝛽𝛽𝑗𝑗



Autism genes overlap with lots of other 
heritable traits

Grove et al., 2019 in Nature Genetics

ADHD

Autism



ADHD Aut

MDD

Aut

ADHD

“General” 
Factor

A HiTOP perspective enhances genetic 
predictive precision

BPD

SCZ

SCZ

BPD

MDDGenetic overlap

Li, He, Wang, Travers, & Lu, under review
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Li, He, Wang, Travers, & Lu, under review

The full model…



Enhancing predictive precision in the 
PGS: ADHD and autism

Aut

Aut

Aut PGS

Optimized Aut PGS

B=.207, se=.025, p=6.61x10-16

B=.199, se=.025, p=6.28x10-15

ADHD PGS Aut
B=.067, se=.026, p=.009

Optimized ADHD PGS Aut
B=.017, se=.025, p=.505

Li, He, Wang, Travers, & Lu, under review



Attenuated genetic correlations with other 
traits

Optimized ADHD PGS: 4 of the 13 significant genetic 
correlations no longer significant (e.g., substance use, neuroticism, 
Tourette’s Syndrome)

Optimized Aut PGS: 3 of the 6 previously significant 
genetic correlations no longer significant (e.g., loneliness, 
neuroticism, and anxiety)

Take home: Aut and ADHD PGS can be optimized to increase its discriminant validity when 
accounting for other dimensions of mental health

Li, He, Wang, Travers, & Lu, under review



Leveraging –omics in mental health diagnosis

Caregiver 
questionnaires

• SDQ
• CBCL
• BRIEF-2
• BASC
• Connor’s

Teacher 
questionnaires • See above

Caregiver 
interview • Semi-structured 

Child 
assessment

• NEPSY
• WISC

Child 
observation

• School
• Home

Caregiver 
questionnaires

• SDQ
• CBCL
• BRIEF-2
• BASC
• Connor’s

Teacher 
questionnaires • See above

Caregiver 
interview • Semi-structured 

Child 
assessment

• NEPSY
• WISC

Child 
observation

• School
• Home

Genomics • Whole genome sequencing

Brain imaging • Structural/DTI
• Functional

Psychophysiological • Eye tracking
• Skin conductance

Language 
processing • Social media usage

Passive 
sensing • Wearables/health tracking





Integrating neurodiversity and HiTOP

• Beyond autism, all mental health can also be viewed as spectra 
(across a few major dimensions)

• Functional impairments across dimensions may necessitate individual 
treatment, but so too are accommodations and social environmental changes 
(e.g., reducing stigma, acceptance) 

• Impairment in mental health dimensions are typically exacerbated in 
autistic populations

• Instead of treating individual disorders one-by-one and one-at-a-time (e.g., 
ADHD in autism, anxiety in autism, etc. etc.), researchers and clinicians can 
create more unified treatments that cut across single disorders



https://lilab.waisman.wisc.edu/
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Email: james.li@wisc.edu

Questions? Comments? 

mailto:james.li@wisc.edu
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