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Inattention cluster

• Inattention cluster – inability to sustain attention, or to stick to tasks 
or play activities, to remember and follow through on 
instructions/rules, and to resist distractions
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Hyperactivity/impulsivity cluster

• Hyperactivity/impulsivity cluster – under control of motor behavior, 
poor ability to inhibit behavior, and inability to delay a response or 
defer gratification

• Hyperactivity – relates to the under control of motor behavior (i.e., fidgeting, 
squirming, running around aimlessly, and being “driven by a motor”) 

• Impulsivity – relates to the inability to inhibit immediate reactions to stimuli 
(i.e., blurting out or interrupting others, difficulty waiting for ones turn)
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Subtypes 
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“When we began our studies in the 
1960’s no one believed such children 
existed; while now people find them 
under every rock.”
Dr. Leon Eisenberg, child psychiatrist and ADHD pioneer
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Increase in U.S. lifetime prevalence

https://www.cdc.gov/ncbddd/adhd/timeline.html
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Increase in U.S. lifetime prevalence rates

2003 2007 2011
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The gold-standard treatment for childhood 
ADHD…
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Parent management training

• PMT – a behavioral intervention that focuses on teaching effective 
parenting practices and strategies for coping with a child with ADHD. 
Similar to some components of ABA.

• Goal: Through teaching skills to parents, children will increase 
adaptive behavior and decrease maladaptive problem behaviors. 
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Medications

• Stimulants (increases dopamine and norepinephrine in PFC):
• amphetamines (Adderall) 
• methylphenidates (Ritalin)
• dextroamphetamine (Vyvanse)

• Nonstimulants (increases norepinephrine in PFC)
• Atomoxetine (Strattera)

• Released in the CNS over 12-24 hours (longer acting ones are called 
XR) 
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Retrieved from http://www.cdc.gov/ncbddd/adhd/prevalence.html
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Significance and impact

• National prevalence of 9.4% in the U.S. (2016 survey) 
• 388,000 children aged 2–5 years
• 4 million children aged 6–11 years
• 3 million children aged 12–17 years

• Academic and social functioning
• Economic impact

• $31.6B annual cost for health care, lost productivity, and impact on other 
family members 

https://www.cdc.gov/ncbddd/adhd/research.html#ref1
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Overlap with ASD
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Can a person have both ADHD and ASD?

• Does it add any value for the child and parents to also diagnose ADHD 
when ASD is present? 

“Only when symptoms cause suffering or lead to impairment in 
everyday life and, therefore, require ADHD-specific interventions. The 
holds equally true the other way around.” Rommelse, N., Visser, J., & Hartman, C. (2018). Differentiating 
between ADHD and ASD in childhood: some directions for practitioners.
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They are both part of the same cluster in the 
DSM-5 
• Neurodevelopmental disorders – impairment of the growth and 

development of the brain and/or CNS; affect emotion, learning, self-
control, and memory.  

• ADHD
• ASD
• Learning disorder
• Communication disorder
• Motor disorder
• Intellectual disability
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Red flags in identifying ADHD in a child with 
ASD
1. ‘Often fails to give close attention to details or makes careless errors 

in schoolwork, at work or during other activities’
2. ‘Often has difficulty sustaining attention in tasks or activities’, and 

‘often unable to play or engage in leisure activities quietly’
3. ‘Often avoids, dislikes or is reluctant to engage in tasks that require 

sustained mental effort’ 
4. ‘Often loses things necessary for tasks or activities’ 
5. ‘Often forgetful in daily activities’ 

Rommelse, Visser & Hartman, 2018 in European Child and Adolescent Psychiatry
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Identifying ASD in a child with ADHD

• ‘Deficits in nonverbal communicative behaviors used for social 
interaction’ 

• ‘Stereotyped or repetitive motor movements, use of objects, or 
speech’ 

• ‘Insistence on sameness, inflexible adherence to routines or ritualized 
patterns or verbal or nonverbal behavior’

• ‘Highly restricted, fixated interests that are abnormal in intensity or 
focus’ 

• ‘Hyper- or hyporeactivity to sensory input or unusual interests in 
sensory aspects of the environment’

Rommelse, Visser & Hartman, 2018 in European Child and Adolescent Psychiatry
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How common is the overlap? 

• As many as 50% of individuals with ASD present with signs of ADHD; 
nearly two-thirds of individuals with ADHD similarly present with 
features of ASD Davis NO, Kollins SH. Treatment for Co-Occurring Attention Deficit/Hyperactivity Disorder and Autism 
Spectrum Disorder. Neurotherapeutics 2012;9:518–30. 

• Individuals with ASD are 22 times at higher risk of having ADHD 
compared with those who did not have ASDGhirardi L, Brikell I, Kuja-Halkola R, Freitag CM, Franke B, 
Asherson P, et al. The familial co-aggregation of ASD and ADHD: a register-based cohort study. Molecular Psychiatry 2018;23:257–62. 
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Treatments?

• Compared to youths with ADHD or ASD alone, youths with both ASD 
and ADHD are the most likely group to be prescribed psychotropic 
medications Frazier TW, Shattuck PT, Narendorf SC, Cooper BP, Wagner M, Spitznagel EL. Prevalence and Correlates of Psychotropic Medication 
Use in Adolescents with an Autism Spectrum Disorder with and without Caregiver-Reported Attention-Deficit/Hyperactivity Disorder. Journal of Child and 
Adolescent Psychopharmacology 2011;21:571–9. https://doi.org/10.1089/cap.2011.0057.

• No compelling evidence (i.e., RCTs) that indicate children with ASD 
and ADHD respond well to these treatments

• Some evidence that they may respond poorly to certain ADHD 
medications Handen, B.L. et al. (2015). Atomoxetine, Parent Training, and Their Combination in Children with Autism Spectrum Disorder and 
Attention-Deficit/Hyperactivity Disorder. Journal of the American Academy of Child and Adolescent Psychiatry, 54(11), 905-915.
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Research
What causes the overlap?
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Many disorders have a strong genetic basis

Schizophrenia Bipolar disorder MDD Autism 
Spectrum

ADHD

h2 0.81 0.75 0.37 0.80 0.75

Cross disorder group of Psychiatric Genomics Consortium, 2013 in Nature Genetics
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Genome-wide association study of ASD
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Using genomics to predict complex outcomes
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Using genetic information to help diagnose 
ADHD?

Li, 2019 in Psychological Medicine
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But…what if some ADHD genes = ASD genes? 

Grove et al., 2019 in Nature Genetics
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Grove et al., 2019 in Nature Genetics

ASD and ADHD genes are enriched in similar 
brain regions

Demontis et al., 2018
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Combining genetics and brain imaging to 
improve diagnostic precision

• ASD?
• ADHD?
• ASD + ADHD?
• Typical Development?
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Our guiding research questions 

• Can genetic information be used to diagnose ASD, ADHD, and their 
co-occurrence in early life? 

• Can genetic information for ASD, ADHD, and their co-occurrence be 
traced to brain regions so that we know which areas of the brain to 
target in the development of new therapeutics? 
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Preliminary results

Genes for ASD only predict ASD Genes for ADHD only predict ADHD

Wang, Li, Travers, and Lu, in prep.
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Genetic information used for early diagnosis 
 early intervention  better outcomes

Genes for ASD only predict ASD Genes for ADHD only predict ADHD

Wang, Li, Travers, and Lu, in prep.
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Thank you! 

• Email: james.li@wisc.edu
• Social and Behavioral Development Lab
• The Motor and Brain Development Lab
• UW Social Genomics group
• All the families and children that participated in our studies
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