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The Many Faces of ADHD
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Epidemiology
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https://adhd-institute.com/burden-of-adhd/epidemiology/gender Adler, Spencer, Wilens ADHD in Children and Adults, Cambridge Press 2016;  

• Most common presenting neurobehavioral disorder in children and 
adolescents
• Prevalence

• 8- to 15-year-olds: 6 - 9%
• 18- to 44-year-olds: 4 - 5%

• Boys nearly twice as likely to be diagnosed with ADHD
• Girls twice as likely as boys to have inattentive presentation
• Research in adults with ADHD has indicated that both genders 

have similar phenotypic features following adolescence

Epidemiology

https://adhd-institute.com/burden-of-adhd/epidemiology/gender/
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Danielson ML, Bitsko RH, Ghandour RM, Holbrook JR, Kogan MD, Blumberg SJ. Prevalence of parent-reported ADHD diagnosis and associated treatment among U.S. children and adolescents, 2016. Journal of Clinical Child and Adolescent Psychology. 2018, 47:2, 199-212.

• National Survey of Children's Health 2016 
• 6.1 million (9.4%) of U.S. children 2-17 years of age had ever 

received an ADHD diagnosis.
• 5.4 million (8.4%) were currently diagnosed with ADHD
• 3.3 million children (62%) of active diagnosis group were treated 

w/ medications
• 2.5 million children (46.7%) had received behavioral treatment 
• Boys diagnosed more than girls (12.9% to 5.6%).

Epidemiology
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Epidemiology



9©  2017 New York State Office of Mental Health

ETIOLOGY
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• Smaller cerebrum, cerebellum and cerebral lobe volume
• Anterior Cingulate Cortex and DL Prefrontal Cortex

• Developmental pattern of cortical maturation in ADHD 
• Delay in cortical thickness development 

• Attenuated activity in frontostriatal regions of the brain for 
inhibitory control for attention (PFC and caudate)
• Dopaminergic and noradrenergic dysregulation abnormalities 

• DA/NE Medication may normalize functional deficits
• Increase in activation of the ACC and DLPFC

Zametkin. J Am Acad Child Adolesc Psychiatry. 1987;26(5):676-686.

ETIOLOGY

Wilens TE, Spencer TJ. Understanding attention-deficit/hyperactivity disorder from childhood to adulthood. Postgrad Med. 2010;122(5):97-109. 
doi:10.3810/pgm.2010.09.2206
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DTI-MRI Study in ADHD

Makris et al. Cerebral Cortex 2008 May;18(5):1210-20

Decrease in neuronal activity in the cingulate bundle compared with healthy 
controls. 

Slide Courtesy of Dr. Janet Wozniak. 
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Neuroimaging and ADHD

MGH-NMR Center & Harvard-MIT CITP. Adapted from Bush, et al. Biol Psychiatry. 1999;45:1542-1552. 
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• fMRI shows decreased blood flow to the anterior cingulate and increased 
flow in the frontal striatum

• PET imaging shows decreased cerebral metabolism in brain areas 
controlling attention

1 x 10-2
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Delayed Cortical Maturation in ADHD

Shaw et al. Proc Natl Acad Sci U S A. 2007;104:19649-19654.

Based on 824 magnetic resonance scans of 223 children with ADHD and 223 controls; 
longitudinal data; mean interval between scans 2.8 years

Regions where the ADHD group had delayed cortical 
maturation

>2 yr delay
Delay of 0 to 2 yr

Kaplan-Meier curve showing fraction of 
cortical points that had reached peak 
thickness at each age 
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ADHD Imaging Studies Summary
• Neuroimaging studies confirm that brain abnormalities in fronto-

subcortical networks are associated with ADHD
• Neuroimaging techniques are not valid tools for ADHD 

diagnosis; imaging measures are not sensitive or specific 
enough to be used for diagnostic purposes
• Treatment attenuate neural deficits

Spencer et al. J Clin Psychiatry 2013 Sep;74(9):902-17.
Slide Courtesy of Dr. Janet Wozniak. 
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Faraone. J Am Acad Child Adolesc Psychiatry. 2000;39:1455-1457. 
Hemminki. Mutat Res. 2001;25:11-21.
Palmer. Eur Resp J. 2001;17:696-702.
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Average genetic contribution of ADHD based on twin studies
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Course of ADHD
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Developmental Impact of ADHD

Pliszka S; AACAP Work Group on Quality Issues. J Am Acad Child Adolesc Psychiatry. 2007;46(7):894-921s; Adler, Spencer, Wilens ADHD in Children and Adults, Cambridge Press 2016)   

Behavioral disturbance
Academic difficulties

Peer relationships
Self-esteem issues

Behavioral 
disturbance

Academic difficulties
Self-esteem issues

Legal issues
Smoking
Injuries

Academic failure
Occupational difficulties

Self-esteem
Nicotine and Substance misuse

Injuries/accidents

Occupational failure
Self-esteem
Relationship 

problems
Injuries/accidents

School-age
Adolescent AdultPreschool College-age

Slide Courtesy of Dr. Janet Wozniak. 
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Hyperactivity

INCREASING AGE

Impulsivity

Inattention

Course of ADHD
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Age-Dependent Decline 
and Persistence of ADHD 
Throughout the Lifetime

Faraone et al. Nature Reviews Disease Primers 2015

Slide Courtesy of Dr. Janet Wozniak
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Course of ADHD

• WHO survery 2-3% prevalence worldwide 
• 75% of children continue to have ADHD into adolescence
• ~50% of adolescents continue to have ADHD into adulthood

Fayyad J, Sampson NA, Hwang I, et al. The descriptive epidemiology of DSM-IV Adult ADHD in the World Health Organization World Mental Health Surveys. Atten
Defic Hyperact Disord. 2017;9(1):47-65. doi:10.1007/s12402-016-0208-3 
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COMORBID CONDITIONS
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• Oppositional defiant disorder
• Conduct disorder
• Anxiety Disorders

• Separation anxiety disorder
• Generalized anxiety disorder
• Social phobia

• Learning disorders
• Language Disordera
• Tic disorders
• Depression
• Bipolar disorder
• Substance Use Disorder

Greenhill L, et al. J Am Acad Child Adolesc Psychiatry 2002;41(2 Suppl):26S–49S.
Spencer T, et al.  Ped Clin N Am 1999;6:915–927.

COMORBID CONDITIONS
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•31% of 
Children have 
ADHD only
•69% of 
children have 
ADHD plus 
another 
psychiatric 
diagnosis

COMORBID CONDITIONS
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Biederman et al. Psychological Medicine, 2006, 36, 167–179.

Cumulative Morbidity Risks for Psychiatric 
Disorders in ADHD and Control Probands

Slide Courtesy of Dr. Janet Wozniak. 
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Substance Use Disorders and ADHD 
Overall Rate of Substance Use Disorder

Biederman J, et al. Pediatrics. 1999;104:e20.
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Diagnosis of ADHD
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• Changes in DSM-5 (2013)
• Re-classified as “Neurodevelopmental” disorder
• Symptom onset by age 12 (no longer 7)
• Autism is no longer exclusionary
• “Presentations” rather than “Subtypes”
• Adults diagnosed need 5 symptoms (not six)

Diagnosis of ADHD



28©  2017 New York State Office of Mental Health

Diagnosis of ADHD
• DSM-5 Criteria
• Persistent inattention and/or hyperactivity, 

impulsivity 
• 6 months duration that are inconsistent for the 

developmental level
• Onset of symptoms before age 12 
• 2 or more settings (school, work, home)
• Evidence of clinically significant impairment in 

social, academic, or occupational functioning
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Diagnosis of ADHD
• Clinical assessment of subjective symptoms
• No gold standard test available 
• Psychological evaluation not required
• Rating Scales
• Vanderbilt (parent, teacher forms – PT website)
• SNAP
• Connors
• ASRS
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• Good clinical history
• DSM-5 as diagnostic tool
• Rating scales corroborate clinical diagnosis
• Information from multiple sources

• Parents, teachers, therapist and patient
• Determine functional impairment in home and school

• Labs, EKG, imaging as indicated 
• Rule out medical conditions 
• cardiac, seizures, lead poisoning, hyperthyroid, etc.

• Assess for coexisting psychiatric conditions

Diagnosis of ADHD
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Thank you

www.projectTEACHny.org


