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Early History of ADHD1

1770-75
German M. A. 

Weikard describes 

ADHD-like 

syndrome in first 

medical textbook

1798
Scottish physician 

A. Crichton 

describes two 

attention disorders 

in his medical 

textbook –

probably studied 

with Weikard

1902
British physician 

G. F. Still 

describes multiple 

clinical cases of an 

ADHD-like 

syndrome “defects 

in moral control”

1917-1950s
Various journal 

articles appear on 

hyperkinesis as a 

secondary 

consequence of 

various brain 

disorders (e.g. 

encephalitis, 

epilepsy, head 

trauma)

1937
U.S. physician C. 

Bradley reports 

first trials of 

stimulants to 

manage ADHD-

like symptoms

1960s-Now2

Research 

increases 

dramatically on 

every aspect of 

ADHD

1R. A. Barkley (2015)  History.  In R. A. Barkley (Ed.), Attention Deficit Hyperactivity Disorder: A handbook for Diagnosis and Treatment (4th ed.).  New York: Guilford 

Publications.  2From Shaw, P. et al. (2007).  ADHD is characterized by a delay in cortical maturation. Proceedings of the National Academy of Sciences, 104, 19649-19654.

Google Scholar 

Search Hits by 

Diagnosis As of 

4/1/2017 

1809 & 1812
British J. Haslam and 

American B. Rush 

describe a few cases 

of impulsive and 

inattentive children

1867 
British 

physician H. 

Maudsley 

reports cases 

of impulsive 

children

1899
Scottish 

physician T. 

Clouston 

does 

likewise

1885-95
French 

physician 

D. M. 

Bourneville 

describes 

hyperactive

- impulsive 

children

1917
In Spain, Dr. 

Rodriguez-

Lafora reports 

on children with 

ADHD-like 

symptoms “the 

unstables” 

1908
English 

physician A. 

Tredgold 

confirms Still’s 

reports; 

stresses its 

permanence

1844
German 

psychiatrist  

Heinrich Hoffman 

publishes stories 

of “Fidgety Phil” 

and “Johnny Head 

in the Air”



Why is ADHD a Disorder?



Because It’s a Harmful Dysfunction
Jerome Wakefield defines mental disorders as:

– Dysfunction(s) in one or more evolved psychological adaptations 

(abilities) that are universal to the species (part of human design)

– That lead to harm to the individual, including increased mortality, 

morbidity, and impairment  (ineffective functioning in major life 

activities)

•ADHD easily meets both criteria; so it is a disorder

•But if the dysfunction is on a continuum and not categorical, at 

what point does it become a disorder?  When it causes harm –

adverse consequences - for the individual (the environment 

kicks back)

•A useful distinction emerges here:

– Symptoms are the cognitive and behavioral expressions or 

manifestations of the disorder

– Impairments are the adverse consequences arising from them



Distinguishing Symptoms from Impairments

Disorder
Neuro-
genetic 
origins

Symptoms
Cognitive-
behavioral 

expressions

Impairments
Consequences of 

symptom 
expression in the 
natural ecology

Adverse effects on major life 

activities, and morbidity or 

mortality risks – it is the 

environment “kicking back”

• Inattention

• Hyperactivity

• Impulsivity

• Deficient Executive 

Functioning

Brain image from Shaw, P. et al. (2007).  ADHD is characterized by a delay in cortical maturation. Proceedings of the 

National Academy of Sciences, 104, 19649-19654.



ADHD Varies by Setting 

Better Here:                        Worse Here:

• Fun Boring

• Immediate  Delayed Consequences

• Frequent Infrequent Feedback

• High Low Salience 

• Early Late in the Day

• Supervised Unsupervised

• One-to-one Group Situations

• Novelty Familiarity 

• Fathers Mothers

• Strangers Parents

• Clinic Exam Room Waiting Room



Prevalence (United States)

• 2-5% of children (using DSM-III or III-R)

• 5.5-8% of children (using DSM-IV or 5) 
– Adding Inattentive Type nearly doubles prevalence over III-R

• 4-5% of adults (~12 million in US)

• Varies by sex, age, social class, & urban-rural
– 3:1 Males to females in children (5:1 in clinical samples)

– 1.5:1 males to females in adults

– More common in children; less so in adults

– Somewhat more common in middle to lower-middle classes

– More common in population dense areas

– For instance, 12-15% of U.S. military dependents (DSM-III-R)

– No evidence for ethnic differences to date that are independent of 
social class and urban-rural



US Prevalence in 2017
Blue Cross Blue Shield Assoc. recorded rates of diagnosis USAToday, 4-8-2019



Persistence to Adulthood

• 70-80% persistence into adolescence

• Young Adulthood (age 20-26)

– 3-8% Full disorder (self-report using DSM3R)

– 46% Full disorder (parent reports using DSM3R)

– 66% - Using 98th percentile of severity (parent report)

– 85-90% remain functionally impaired

• Adulthood (mean age 27)
– 14-35% recovered from disorder

– 44-55% still fully disordered (diagnosable)

– 15-30% highly symptomatic but not diagnosable 



DSM-V Criteria for ADHD
• Manifests 6+ symptoms of either inattention or 

hyperactive-impulsive behavior (5 for adults)

• Symptoms are developmentally inappropriate

• Have existed for at least 6 months

• Occur across settings (2 or more) 

• Result in impairment in major life activities

• Developed by age 12 years

• Require corroboration of self-reports via another 

source of information

• Are not best explained by another disorder

• 3 Presentations: Inattentive, Hyperactive, or 

Combined



Changes from DSM-IV to DSM5
• Symptom list remains the same (18) but with 

parenthetical clarifications for teens and 
adults

• Symptom threshold for children and teens 
remains the same (#6) but is reduced for 
adults (#5)

• Age of onset raised to age 12 years

• Requires corroboration of self-reports

• Replaces subtypes with “presentations”

• Permits overlap with autistic spectrum



Other Issues DSM5 Failed to Address

• Inattention list is mislabeled
– Include executive functioning (working memory)

• Symptoms of impulsiveness or poor inhibition are 
chiefly verbal 
– needed to add poor impulse control generally and motor, 

cognitive, and affective/motivation specifically

• Symptoms of poor executive emotion self-
regulation are important central features but 
receive no mention

• Symptoms and wording are not appropriate past 
childhood – parenthetical clarifications may help 
but not enough
– Need more items for adult stage of disorder



More Issues
• Symptom threshold (6) not appropriate past 

childhood – adjustment to 5 for adults helpful but 
not enough
– May have to adjust thresholds down to 4 of 9 if > age 

17 and higher than 6 if < 4 yrs 

• Threshold for children based mainly on boys (3:1)
– May need to be lower for girls; use rating scales

• Duration may be too short for preschoolers: 
– try 1 year or more

• Requires cross-setting occurrence of symptoms 
that implies need for parent-teacher agreement 
– Instead, blend reports of both and use history of cross 

setting impairment



Advances in Understanding the 

Symptoms of ADHD
The two dimensions of neuropsychological 

deficits are in:
1.  Hyperactivity-Impulsivity (Executive Inhibition)
• Deficient motor inhibition (restless, hyperactive)

• Impaired verbal inhibition (excessing talking, interrupting) 

• Impulsive cognition (difficulty suppressing task irrelevant 
thoughts, rapid decision making; 

• Impulsive motivation (prefer immediate gratification, greater 
discounting of delayed consequences)

• Emotion dysregulation (impulsive affect; poor “top down”
emotional self-regulation)

• Restlessness decreases with age, becoming more internal, 
subjective by adulthood



More on ADHD
Inattention: But 6 types of attention exist – not all 

are impaired in ADHD.  What is?

Executive Attention (& Functioning)

• Poor persistence toward goals, tasks, and the 
future (can’t sustain attention/action over time)

• Distractible (impaired resistance to responding to 
goal-irrelevant external and internal events)

• Deficient task re-engagement following 
disruptions (skips across uncompleted tasks)

• Impaired working memory (forgetful in daily 
activities, cannot remember what is to be done)

• Diminished self-monitoring



ADHD is a Disorder of Self-

Regulation and Executive 

Functioning 



Delayed brain growth in ADHD (3 yrs.)
From Shaw, P. et al. (2007).  ADHD is characterized by a delay in cortical maturation. 

Proceedings of the National Academy of Sciences, 104, 19649-19654.

Greater than 2 years’ delay

0 to 2 years delay

Ns:  ADHD=223; Controls = 223



The 7 Functional Brain Networks 

Based on Connectivity

Yeo, B. T. T. et al., (2011).  The organization of the human cerebral cortext estimated by intrinsic 

functional connectivity.  Journal of Neurophysiology, 106 (3), 1125-1165.



Executive Brain Networks



The Frontal Parietal Cortical Network Can Be Usefully 

Fractionated into Four EF Reciprocal Sub-networks:

All are Implicated in Self-Regulation and in ADHD
• The frontal-striatal-thalamic circuit:  Associated with deficits in 

response suppression, freedom from distraction, mental 
representations that guide behavior (working memory), manipulation of 
mentally held information (organization, planning, and problem-
solving), and responding to novelty.  Typically known as the “cool” or 
“what” EF network

• The frontal-cerebellar circuit:  Associated with motor coordination 
deficits, but also with problems with the automaticity of actions, the 
anticipation of rewards, and the rate, rhythm, force, and especially 
timing and timeliness of behavior and thought.  I call it the “when” EF 
network.

• The frontal-limbic circuit:  Associated with symptoms of emotional self-
regulation, motivation deficits, hyperactivity-impulsivity, and proneness 
to reactive aggression, known as the appraisal, “hot” or “why” EF 
network

• The frontal-cingulate-parietal network:  Associated with deficits in self-
awareness, performance monitoring, and error detection.



Building a Theory of EF:

Linking Inhibition, Self-Control, and 

the Executive Functions



What is EF?
• EF is self-regulation.  Self-regulation is

– A self-directed action

– Intended to change impending behavior

– So as to alter the probability of a delayed 
consequence

• An executive function can be defined as a 
major type of action-to-the-self (a type of self-
regulation)

• Each likely develops by behavior being turned 
on the self and then internalized (privatized, 
inhibited)

• They likely develop in a step-wise hierarchy -
Each needs the earlier ones to function well



Self-Awareness (Self-Directed Attention)

Inhibition (Self-Restraint)

Emotion Regulation (Self-Directed Emotions)

Verbal Working Memory (Self-Speech)

Planning & Problem-Solving (Self-Directed Play)

Sequential Development of the 7 EFs

Motivation Regulation (Self-Directed Motivation)

Nonverbal Working Memory (Self-Directed Sensing)

Age – Neurological Maturation



The EFs Create Four Developmental 

Transitions in What is Controlling Behavior

• External Mental (private or internal)

• Others Self

• Temporal now Anticipated future

• Immediate Delayed gratification
(Decreased Temporal Discounting of Delayed Consequences)



Understanding ADHD
• ADHD disrupts the 7 EFs and so the major 

domains of EF in daily life thereby creating a 
disorder of self-regulation across time

• ADHD can be considered as “Time Blindness” or 
a “Temporal Neglect Syndrome” (Myopia to the 
Future)
– It adversely affects the capacity to hierarchically 

organize behavior across time to anticipate the future 
and to pursue one’s long-term goals and self-interests 
(welfare and happiness)

– It’s not an Attention Deficit but an Intention Deficit 
(Inattention to mental events & the future)



Understanding ADHD

It’s a Disorder of:

• Performance, not skill

• Doing what you know, not knowing what to do

• The when and where, not the how or what

• Using your past at the “point of performance”

The point of performance is the place and time 
in your natural settings where you should use 
what you know (but may not)



The Value of the Concept of 

Delayed Executive Age in ADHD

• ADHD appears to delay EF development by 25-

40%, or an average of 30%

• Use this estimate to understand a child’s executive 

age or EA (chronological age minus 30%)

• Adjust expectations to match this EA

• Determine new responsibilities and freedoms based 

on their EA not their CA

• Provide accommodations or scaffolding to support 

the child at this EA



Implications for Treatment

• Teaching skills is inadequate 

• The key is to design prosthetic environments around the 
individual to compensate for their EF deficits

• Therefore, effective treatments are always those at the 
“point-of-performance”

• The EF deficits are neuro-genetic in origin

• Therefore, medications may be essential for most (but not all) 
cases – meds are neuro-genetic therapies
– They are also associated with neuro-protective effects (normalizing 

effects) on brain structure and functioning as well as on EF tasks 

• But some evidence suggests some EFs may also be partly 
responsive to direct training, albeit temporary

• While ADHD creates a diminished capacity:  Does this 
excuse accountability?  
– (No!  The problem is with time and timing, not with consequences)



More Treatment Implications

• Behavioral treatment is essential for restructuring 
natural settings to assist the EFs
– They provide artificial prosthetic cues to substitute for 

the working memory deficits (signs, lists, cards, charts, 
posters)

– They provide artificial prosthetic consequences in the 
large time gaps between consequences (accountability) 
(i.e., tokens, points, etc.)

– But their effects do not generalize or endure after 
removal because they primarily address the motivational 
deficits in ADHD

• The compassion and willingness of others to make 
accommodations are vital to success

• A chronic disability perspective is most useful



How can we compensate for EF deficits?

By reverse engineering the EF system

• Externalize important information at key points of 
performance – offload working memory to other 
storage devices (lists, journals, computers)

• Externalize time and time periods related to tasks 
and important deadlines (timers, counters, apps)

• Break up lengthy tasks or ones spanning long 
periods of time into many small steps

• Externalize sources of motivation 

• Externalize mental problem-solving

• Replenish the SR Resource Pool (Willpower)



Genetic “Iceberg”

Recognized ADHD

Spectrum of ADHD

Unimpaired
(low loading,
high functioning family
members, “ADHD-like”)



Heredity – Family Studies
Evidence of Family Aggregation of the Disorder:

- 25-35% of siblings (hazard ratio [HR] = 8; 8x more likely than 

control siblings are to have ADHD.  Same HR for dizygotic twins.  Half-

siblings = 2.3-2.8)

- 78-92% of identical twins (HR = 70)

- 15-20% of mothers

- 25-30% of fathers

- If parent is ADHD, 40-54% of offspring

(odds = 8+)

• Parent of origin effects: (Goos et al., Psychiatry Research, 149, Jan. 2007)

– If genes come from the mother, worse ADHD, ODD, & CD; girls 

have a higher risk of ADHD than if father has the disorder

– If genes come from the father, worse depression, especially in girls



Heredity – Twin Studies1,2

• Heritability (Genetic contribution)

– 57-97% of individual differences (Mean 80%+)

– (91-95%+ using DSM criteria)

• Shared Environment (common to all siblings)

– 0-6% (Not significant in any study to date)

• Unique Environment (events that happen only to 

one person in a family)

– 15-20%  of individual differences

– (but includes unreliability of measure used to assess 

ADHD)

1.  Mick, E. & Faraone, S. V. (2008).  Child and Adolescent Psychiatric Clinics of North America, 17 , 261-

284.

2.  Tuvblad, C. (2009).  Journal of Abnormal Child Psychology, 37, 153-167.



Genetic Correlations Across Psychiatric Disorders

The Brainstorm Consortium (2018).  Science, 360, eaap8757.  Ahead of print.



Genetic Correlations Between Psychiatric and 

Neurologic Disorders

The Brainstorm Consortium (2018).  Science, 360, eaap8757.  Ahead of print.



Molecular Genetics
• Genome wide scans  - suggest that 20-42 chomosome sites that may contain 

minor genes that are possible candidates2  The most recent (Demontis et al., 
2018) identified 12 reliable loci.

• Although candidate gene studies find a number of different genes as 
possibly associated with ADHD, such as those below, genome wide 
association studies have not supported these gene sites.

– DRD4 – 7+ repeat and 4 repeat absent (?): Related to novelty seeking, exploratory behavior, 
possibly human migration patterns; Longer genes blunt dopamine sensitivity.  Those lacking 4 
repeat do better on methylphenidate.6

– DAT1 – 480 bp (9/10 heterozygous differs from 9/9, 10/10): Function not well known; likely 
serving as a tag for other nearby functional gene regions; May build the dopamine transporter 
(reuptake pumps); Those with single copy 10 variants or with homozygous pairings (10/10) may 
respond less well to methylphenidate;6 10 repeat interacts with maternal alcohol use to increase risk 
for ADHD; 9/10 pairing has marked effect on severity of ADHD across childhood to adulthood.

– DBH -- TaqI (A2 allele): May create chemical (DBH) that converts dopamine to norepinephrine

– MAO-A:  produces an mitochondrial enzyme that regulates presynaptic dopamine signals and other 
neurotransmitter systems

– LPHN3 (latrophilin) gene: linked to G-protein-coupled receptors in amygdala, caudate, 
cerebellum, and cortex. Controls GABA release presynaptically; GABA is an inhibitory transmitter4,5

– CHRNA7: duplication in this gene at chromosome location 15q13.3 is involved the alpha-7 nicotinic 
acetylcoholine receptor modulation that mediates calcium ion channel signaling that further affects 
dopamine release.7

– 5-HTR gene variants:  Serotonin receptor gene – certain polymorphisms increase risk 

• Instead, sites dealing with cell migration and support during brain development, 
synpatic connections, and networks relate to language and inteligence (FOX2P) 
are reliably linked to the disorder.



More on Molecular Genetics
• Genes involved in inattention (IN) overlap with 

those involved in hyperactive-impulsive (HI) 

symptoms yet some non-overlap (unique genetic 

effects) exists as well

• Genetic contribution increases with age; new genes 

contribute to later symptoms besides earlier genes

• Genes in ADHD are also risk genes for Depression, 

ODD, CD, and Reading and Language Disorders.  

Possibly Autistism Spectrum Disorder as well



New Findings on Genetics
• Genes involved in ADHD affect not just dopamine and 

norepinephrine networks but pertain to brain neural cell 

growth and connections as well as connections of peripheral 

nerve cells to muscle junctions and feedback from muscles

– May cause some overlap with Restless Leg Syndrome and 

possibly with Amyotrophic Lateral Sclerosis (ALS)

• New genetic mutations can arise in a child that contribute to 

ADHD risk that are not evident in parents (accumulated 

mutation model)

– Likely accounts for some of the disparity in identical twins as well as 

newly genetic cases arising in previously unaffected families

• Some genes may predict drug response.  And whether or 

not the gene has a methylated tag attached to it may further 

affect drug responding (e.g., DAT1 gene)
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Adjusted Odds Ratios for the  Association Between Population Defined ADHD Combined Subtype and In Utero Maternal Smoking 

Exposure and Dopamine Pathway Genotypes (Todd, 2007)

Reference Group: No Smoking Exposure and genotype without risk allele

DAT1 VNTR 440 DAT1 440 and DRD4 Exon 3 7-Repeat InteractionDRD4 Exon 3 7-Repeat

Smoke Exposure N Y Y N Y Y N N N Y Y Y Y

DAT + - + - + + - - + +

DRD4 + - + + - + - + - +

(1) 2.56[1.10, 5.95]          (2) 3.01[1.14, 8.00]                        (3) 9.03[1.96, 41.61]

Genetic Risk May Interact with Risk From Environmental Toxins



Expected Advances from Genetics

• Genetic testing to aid diagnosis

• Genetic subtyping of ADHD cases

• Better understanding and prediction of comorbidity
– Genes already linked to risk for later smoking

• Evaluating gene x gene & gene x environment interactions:
– In causing risk for the disorder

– In predicting future risks for impairments and comorbidities

– In predicting drug responses and side effects
• DAT1 may predict response to MPH and ATX

– In predicting response to psychosocial treatments
• DRD4-7 allele related to response to parent behavior management training

• Developing new drugs targeted to genotypes

• Developing new psychosocial treatments for targeting 
specific phenotypes



Etiologies of ADHD
Adapted from Joel Nigg (2006), What Causes ADHD?  New York: Guilford Press.

Prematurity &

Low Birth Weight

Fetal Alcohol 

Exposure

Lead & Other Toxins

Smoking

Perinatal

Complications

Other

Heritable (Genetics)

ADHD risk genes 

can interact with 

these other causes 

to further increase 

risk for the disorder

Some ADHD is due 

to new genetic 

mutations occurring 

in the child but not 

the parent



Conclusions on Etiology
• ADHD is a neurobiological disorder representing a 

single spectrum of symptoms in the human 

population

• Excessive symptoms result in impairment in major 

life activities resulting in a disorder of adaptive 

functioning

• Variation in the symptoms among people is largely 

the result of variation in genes that develop and 

operate the human brain

• But some variation in ADHD symptoms is the result 

of unique events, such as environmental biohazards, 

which may also cause ADHD



More Conclusions
• Some cases are due to gene x environment 

interactions (epi-genetic effects)

• Others are due to new (de novo) mutations arising 

in parental gametes that create ADHD risk in 

offspring

• No variation of the symptoms arises from within 

family factors

• The role of the psychosocial environment is not in 

causing ADHD but in determining:

– risk for comorbidity, 

– degree of impairments in major life domains, 

– and access to professional resources for treatment



Comorbidity in ADHD

From Kooij, J. (2012) Journal of Attention Disorders, online first, April 12, 2012



Comorbid Disorders
• Oppositional Defiant Disorder (40-84%; Mean = 65%)

• Conduct Disorder (15-56%; Mean = 45%)
– Predicts personality disorders by age 27  - 10-21%; antisocial & borderline mostly

• Anxiety Disorders (20-35%; odds = 3.0): increases with age

• Major Depression (25-35%; odds = 5.5)
– Suicidal ideation & attempts increase during high school; decrease by age 27

• Risk for substance use disorders (20-30%) by adolescence

• Autistic Spectrum Disorders (22%)
– 28-52% of ASD cases have ADHD

• Bipolar Disorder (0-27%; likely 6-10% max.)
– A one-way comorbidity? (80-97% BPDs have ADHD but only 2-3% of ADHD 

cases have BPD)

• Females have risk for bulimia – binge eating pathology 
(16%) and somewhat elevated risk for anorexia

• Personality Disorders by adulthood (related to CD):
- Antisocial  (11-21%)   - Passive Aggressive (18%)

- Histrionic (12%)             - Borderline (14%)



Advances in 

Understanding the Life 

Course Outcomes of 

ADHD

What Are The Treatment 

Implications?



LDs, Low Academic Achievement, 

School Maladjustment 

Greater Family Conflict/Stress

Antisocial Behavior in 25-40%

Accidental Injuries, TBI, ER visits

Impairments Associated with Child ADHD

Peer Relationship Problems (50-70%)

Health Risks (sleep, migraines, obesity, dental, etc.)

Developmental Delays 

(motor, speech, adaptive skills, etc.)

Comorbid Psychiatric Disorders

(ODD, CD, ASD, Anxiety, etc.)



Educational Outcomes
• More grade retention (20-45%; MKE: 42 vs. 13)

– Pagani et al. (2001) & Hauser (2007) show retention is harmful

• More placed in special educational (25-50%)

• More are suspended (40-60%; MKE: 60 vs. 19)

– Reflects disciplinary action; more associated with CD

• Greater expulsion rate (10-18%; MKE: 14 vs. 6)

• Higher drop out rate (23-40%; MKE 32 vs 0)

• Lower academic achievement test scores

• Lower Class Ranking (MKE: 66% vs. 53%) 

• Lower GPA (MKE: 1.8 vs. 2.4)

• Fewer enter college (MKE: 22 vs. 77%)

• Lower college graduation rate (5-10 vs. 35%)

MKE = Milwaukee Young Adult Outcome Study



Managing Educational Risks
 Educating teachers and school administrators on 

ADHD and associated academic risks
 Teacher training in behavior management 

strategies
 Implement ADHD school liaison
 Early screening and identification of ADHD cases 

at school entry
 Pre-referral assistance to regular classroom 

teachers on behavior management tactics
 Pre-referral curriculum adjustments
 If necessary, eventual referral for formal special 

educational services
 Earlier implementation of extended release 

medications as necessary
 Vocational assessment and job skills training 

during high school



Employment Problems
• Enter workforce at unskilled/semi-skilled level

• Greater likelihood of unemployment*
– at age 21 (22 vs. 7%)

– at age 27 (26% H+ADHD, 8% H-ADHD, 9% for controls)

• Use more sick days and report more days of under-
productivity (22 days  “out of role” more than others per 
year)**

• More likely to be dismissed or fired 
– 55 of ADHD cases vs. 23% of controls had been fired by age 21

– Percent of jobs fired 43% (H+ADHD) vs.  30% (H-ADHD) vs .14% Controls 
(age 27)

• Change jobs more often 
– 2.6 (ADHD) vs. 1.4 times (Controls) over 4-8 years since high school (age 21)

– 4.9 (H+ADHD) vs. 3.5 (H-ADHD) vs. 2.5 (Controls) (age 27 )

• More ADHD/ODD symptoms on the job
– As rated by current supervisors

*Sobanski et al. (2008).  European Psychiatry, 23(2), 142-149.
** de Graaf et al. (2008).  Occupational and Environmental Medicine, June issue.



Employment Outcomes
• Lower work performance ratings*

– As reported by current supervisors

• By 30s,  35% may be self-employed**

• Lower job status rating and overall socio-economic status*

• Reduction in employment status (10-14 percentage pts)***

• 33% less earnings***

• Increased social assistance (15-17 percentage points)***

• Some outcomes partially related to reduced education and 

comorbid health problems but most is directly related to 

severity of ADHD***

• Onset before age 12 considerably worse in labor market 

outcomes than after age 12***

• Children from disadvantage backgrounds were worse off***
• *Barkley, R. et al. (2008).  ADHD in Adults: What the Science Says.  New York: Guilford.

• **NY Study by Mannuzza et al., American Journal of Psychiatry, 1993

• **Fletcher, J. (2013).   Health Economics, January, online first, DOI: 10.1002/hec.2907  (N = 14,436)



Addressing Employment Risks

 Educate employers on nature of ADHD, 
workplace impact & risks, & workplace 
management

 Vocational assessment in high school for 
placement in technical training classes

 Counseling teen/adult for ADHD-friendly jobs
 Post-high school technical training if no plans for 

college enrollment
 If college bound, consider community college as first 

step
 Military enlistment if not going on to college
 Make reasonable workplace adjustments

 Similar to school behavior management tactics
 Medication management across longer periods

 Extended release formulations; supplement with IR



Motor Vehicle Driving Risks
• Poorer steering, slower braking reaction time

• Rated by self, others, and driving instructors as using fewer 
safe driving habits

• More likely to drive before legally licensed

• More risk-taking, illegal actions, and distraction while driving

• More excessive sleepiness while driving (12% vs. 3%)

• More accidents (and more at faults) (2-3x risk) 
– % with 2+ crashes: 40 vs. 6; % with 3+ crashes: 26 vs 9

• More citations (Speeding - mean 4-5 vs. 1-2)

• Worse accidents ($4200-5000 vs $1600-2200)
– (% having a crash with injuries: 60 vs 17%)

• More Suspensions/Revocations (Mean 2.2 vs 0.7)
– (% suspended:  22-24 vs. 4-5%)

• Greater adverse impact of alcohol on driving

• More likely to participate in motorsports and to suffer injuries



Implications for Driving Risks
• Educate parents, teens, primary care 

physicians and motor vehicle agencies on 
driving risks 

• Longer learner’s permit period
• Graduated licensing approach

– Daytime with adults, night-time with adults, alone, with 
peers, full independence (3-6 months at each stage, gradual 
independence)

• No (!) cell phone use or text messaging while 
driving – How to stop it?  Block the cell phone 
signal when the car is running.
– Cellcontrol.com ($25 plus $7.95 monthly fee) – blue 

tooth transmitter plugs into car diagnostic (OBDII) 
port and blocks calls when car is moving.

– Key2SafeDriving.com – A bluetooth transmitter and 
car key case that shuts down driver’s cell phone 
($99 – available for android phones)



More on Driving Treatment
• Greater supervision of vehicle use by parents

– Chart intended vehicle use

– Random spot checking on destinations

– Critical incident cameras in vehicle (DriveCam Inc., San Diego, CA),  
or GPS car monitoring devices (MobileTeen GPS, AIG Insurance 
Co.).

• Behavior contracting for safe driving
– (Barkley Safe Driving Program, Jones & Bartlett Publishing; Maureen 

Synder’s book on ADHD and driving, addwarehouse.com)

• Use medication management
– Extended release formulations with supplemental immediate release 

as needed – Substantial evidendece shows a 40-50% decline in 
vehicular accidents in adults with ADHD when on their medication 
and improved driving behavior

• Avoid alcohol use while driving



Social Outcomes

• Fewer close friends 

• Shorter duration of relations

• Rated by parents as more socially impaired

• Lower levels of marital satisfaction by both proband 

and partner

• Greater risk for extramarital affairs

• Increased intimate partner violence* 

– especially if CD is present

• Earlier child bearing

• Greater parenting stress in parental role
• Fang et al. (2010).  Archives of General Psychiatry, 67, 1179-1186.



Lifestyles

• Spend more time talking on phone, watching TV and 

playing videogames, and socializing as teens

• ADHD children and young adults may be more prone 

to videogame dependency and Internet addiction*

• Spend less time reading, getting adult education, and 

exercising

• More likely to be homeless by age 41** 
– 24% vs. 4% 

• Substantial problems with managing money and 

credit.  This is related to degree of delay discounting, 

which is greater in those with ADHD***
*Bioulac et al. (2008).  European Psychiatry, 23(2), 134-141.

**Murillo, L. G. et al., 2016, J. of the American Academy of Child and Adolescent Psychiatry, online first.)

***Beauchaine et al. (2017).  PLoS One, May 8;12(5):e0176933. doi: 10.1371/journal.pone.0176933. eCollection 2017.



ADHD, Sexual Behavior & Reproductive Risks
• No higher incidence of sexual disorders
• Begin sexual activity earlier (15 vs 16 yrs.) 

– especially If Conduct Disorder is comorbidity

• More lifetime sexual partners (13.6 vs. 5.4); 60% had 4+ partners vs. 28%
– More partners in prior year (2.4 vs. 1.6)
– Less time with each partner 

• More casual sex (outside of committed relationships)(37 vs. 19%)

• Less likely to employ contraception
• Greater teen pregnancies (24-38 vs. 4-5%)

– Odds:ages 12-15, females = 3.6, males 2.3; ages 16-19 – females 1.9, males 2.3*

• Ratio for number of births by age 21(37:1)
– 54% Do Not Have Custody of Offspring

• By age 27, 51% have children vs. 13% for controls
• Higher risk for sexually transmitted disease (STDs) (17 vs. 4%)

• Overall riskier sexual behavior (RSB) in both sexes
– Further exacerbated by presence of Conduct Disorder and/or substance use
– RSB is linked to greater chance of sexual victimization in young adulthood in girls growing up 

with ADHD (even greater in Blacks than Whites)



Implications for Managing Risky Sexual Conduct

• Educate parents, primary medical care providers, 
and appropriate social service agencies on ADHD 
and risks for teen pregnancy & STDs

• Greater parental supervision of teen social and 
dating activities

• Delay couples dating in favor of group dating with 
multiple peers

• Educate teens on sex and risks

• Discuss use of contraception with teens & parents

• Medication management to reduce impulsive 
conduct and increase self-control

• Consider HPV immunization - To reduce future risks 
for cervical cancer in women with ADHD



Health Concerns
• Less healthy “Western style” diet

• More likely to be overweight and eat impulsively
– Twice as likely to be obese by adulthood; risk increases 

with age

– ADHD is over-represented in patients treated for obesity at 
eating disorders clinics (32% vs. 4% population 
prevalence)**

• Higher risk in females for eating disorders (10-20% 
of ADHD females vs. 0-5% of controls)* & increased 
eating pathology***
– EDs are 3.5 x more likely in females with ADHD by adolescence

– Bulimia is most likely subtype, being 5.6x more likely by age 16

– ED linked to earlier impulsivity, peer rejection & harsh parenting,** and 
concurrent MDD, anxiety disorders, & ODD/CD*

*Biederman et al. (2007).  Journal of Developmental and Behavioral Pediatrics, 28, 302-307.
*Sobanski et al. (2008).  European Psychiatry, 23, 142-149.
** Journal of Obesity, 2009, March issue.
***Mikami et al., (2008).  Journal of Abnormal Psychology, 117, 225-235.



More Medical-Health Concerns
 Greater likelihood of smoking and alcohol use and 

greater frequency of using these substances*

 Growing risk of cardiovascular disease (CHD)*

 Greater body mass index (higher percent obese), especially in 

females

 Lower HDL cholesterol and higher Total/HDL ratio

 Higher atherosclerotic risk to coronary arteries

 Higher Framingham CHD risk percent over next 5 and 10 years

 Greater risk for developing dementia (5.5%) which is 

3.4 times higher when controlling for other factors**

 Possibly greater risk for cancer ? 

 More smoking and alcohol consumption; poorer diet*



Implications for Health Risks
 Educate primary care providers and government 

health agencies on ADHD and related health 
and lifestyle risks

 Encourage greater use of preventive medical & 
dental care

 Focus more on accident prevention 
 Provide assistance with managing legal 

substances
 Smoking cessation programs
 Alcohol abuse treatments
 Substance abuse rehabilitation programs

 Discuss with parents and ADHD teens/adults the 
growing cardiovascular and cancer risks with 
age 

 Encourage better health maintenance practices 
(better diet, routine physical exercise)



Limited Educational Success

Greater Family Conflict/Stress

Antisocial Behavior/Legal Problems

More Smoking, Marijuana & Alcohol Use and SUDs

Accidental Injuries, Suicide

Life Course 

Impairments 

Linked to 

ADHD

Risky Sexual Behavior – Early pregnancy

Driving Risks (speeding, crashes, DUI)

Peer Relationship Problems

Occupational & Financial Difficulties

Delayed Transition to Independence

Poorer Health – Obesity, CHD Risk  

Marital/Cohabiting Problems & Violence*

Impaired Parenting Behavior



Effect on Life-Expectancy?
• Adults with ADHD are 1.8x more likely to die within 

childhood and 4.56x in adulthood than the general 
population.  3x more likely  due to accidental death.  Also 
due to suicide, to a lesser degree

• Other possible contributors to shortened life span?  
Greater smoking, alcohol, and substance abuse, 
increased aggression and crime, more intimate partner 
violence, higher suicide risk, greater obesity risk, lower 
health status.  All  are linked to low conscientiousness. 
Decreased child conscientiousness is associated with 
earlier death by all causes (<25th % = -7 years) 

• ADHD is linked to very low conscientiousness (<7%). So 
ADHD, should have an even greater reduction in life 
expectancy.  
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Estimated Life Expectancy

Persistent vs. Non-persistent ADHD

.  From Barkley, R. A. & Fischer, M. (2019). Hyperactive child syndrome and estimated life expectancy 
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9 Malleable Factors in the 

Calculator Can Change ELE
• Years of Education (and hence income also)

• Weight

• Nutrition

• Exercise

• Sleep Duration

• Risky Driving

• Smoking

• Alcohol Use

• Current Health

Behavioral Inhibition

(Conscientiousness)

So clinicians cannot just focus on the 

specific health concerns but must also 

address the underlying ADHD 

symptoms and particularly deficient 

behavioral inhibition and self-regulation



Implications
• ADHD is a serious public health problem; it accounts for 

greater reductions in ELE than any single risk factor of 
concern to public health and medical professionals, such as 
smoking, excess alcohol use, obesity, coronary heart 
disease, nutrition, sleep,  exercise, or risky driving among 
other widely accepted health risks. 

• It is 2.5x worse than even the top 4 above combined.

• Not surprisingly, ADHD is associated with $26,000+ per year 
in increased costs for health, social care, crime, increased 
disability and other state benefits in comparison to siblings

• Treating ADHD and especially its behavioral inhibition 
deficits, such as with medications, may facilitate reduction in 
the associated health risks that may thereby improve 
estimated life expectancy

• Patients and families need to become aware of such risks so 
as to encourage more engagement in health risk reduction



More Implications
• Mental health professionals need to: 

– broaden their evaluations to include health, lifestyle, and other factors related 
to life expectancy

– Include recommendations for reducing those first order risk factors as part of 
their treatment package

• Primary Care Providers need to: 
– recognize the role of ADHD in diminished health, wellness, and life expectancy 

in their practice

– recognize that their patients who are failing in typical health improvement 
programs may have adult ADHD that is undermining their success

– assess for adult ADHD, and

– treat it or refer to others more expert in doing so to improve chances of 
responding to health and lifestyle self-improvement interventions

• Government agencies tasked to deal with public health 
issues, such as obesity, nutrition, exercise, substance use, 
sleep, and driving, among others, need to be aware of the 
important role that ADHD plays in these health domains and 
mediating success or failure in health improvement changes, 
encouraging screening for and treating it especially when 
prior efforts at self-improvement have failed.



Final Remarks
• ADHD is among the most treatable 

psychiatric disorders yet it is not 
recognized in primary care or by public 
health officials in their policies and 
programs as playing a critical role in health 
and healthy life style choices.

• The greatest problems currently are 
under-recognition and treatment of teen 
and adult ADHD, access to evidence-
based treatments, cost, and getting 
patients to remain in treatment through the 
critical adolescent and adult years.



Advances in the Major Evidence 

Based Treatments for ADHD

Russell A. Barkley, Ph.D.
Clinical Professor of Psychiatry

Virginia Treatment Center for Children

Virginia Commonwealth University Medical Center

Richmond, VA

©Copyright by Russell A. Barkley, Ph.D.

Email: drbarkley@russellbarkley.org

Website: www.russellbarkley.org



Advances in Psychosocial Treatment
• Parent education about ADHD changes families

• Learning the value and limitations of parent training
– Changes mainly defiance and parent-child conflict, less so ADHD

– Works best in younger children 
• (<11 yrs., 65-75% respond; falls to 25-35% for teens)

• Effectiveness of classroom behavior management is 

now solidly established but is time, setting, and 

person limited

• Routine physical exercise (for coping not curing)

• Improving sleep (duration) 
– some impact on next day inattention

• Effectiveness of cognitive behavioral training of EF 
deficits in adults with ADHD (Mary Solanto,  J. Russell 
Ramsay, Steve Safren)



Side Effects of Psychosocial Treatments

• May increase patient and family distress

• Can increase stigma or fear of stigma in children and teens

• Family or couples sessions may increase conflict with others

• Can increase patient anxiety, dissociative episodes, re-experiencing of 

traumatic events

• BPT and BFT may increase aggression and family conflict

– Group training of children and teens can lead to deviancy training

• May cause a worsening of disorder symptoms

• Can delay getting more effective treatment (i.e. medications)

• May be more expensive than other therapies (meds.)

• Often not monitored or detected by treating clinicians who fail to consider 

the potential to produce harm

• Less likely to be reported to clinician by patient due to perception it may 

adversely impact relationship



What to do about them
• Be aware that they exist and may affect up to 

25% or more patients

• Determine if cases are in high-risk categories 

for such side effects

• Periodically monitor both symptoms and side 

effects – take time in meetings to discuss

• Encourage patients (and others implementing 

treatments) to report them

• View such monitoring and reporting as good 

clinical practice, not bad outcomes



Experimental Psychosocial Treatments

• Friendship Coaching – training parents as social 
skills therapists for their ADHD children – good 
evidence to date

• Challenging Horizons Program – good evidence to 
date
– after school supplemental training for teens focusing on social, 

recreational, and academic remediation

• Time Management and Organization Training
– Equivalent to standard behavior management training

• Preschool play curriculum  -- for kids at-risk for EF 
deficits
– Two separate curricula & studies: Adele Diamond & Jeffrey Halperin

• Mindfulness meditation training
– Mixed results, some promising, but most studies are not rigorously 

done



More Experimental Treatments
• Transcranial magnetic stimulation (noninvasive)

– Mixed effects in only a few studies to date (Rubio, B et al., Journal of Child 
Neurology, 

• Trigeminal nerve stimulation – 1 pilot study, good 
results, but was company funded and needs 
replication

• fMRI biofeedback – 1 pilot study with teens, good 
results

• Omega 3 or 3/6 Fatty Acids (Fish Oil)
– studies show mixed results (effects at home on parent ratings, no 

effect at school on teacher ratings); Cochrane 2012 meta-analysis 
finds no effects.  Effects found are small in magnitude, more for 
omega 3s, and mainly on inattention for a minority of inattentive only 
cases (25%), if any effects are found at all



Unproven/Disproven Therapies
• Elimination Diets – removal of sugar, additives, etc. (Some 

evidence for food colorings – effect sizes of .23 or lower)

• Megavitamins, Anti-oxidants, Minerals (No compelling 
proof or have been disproved)

• Sensory Integration Training (disproved)

• Chiropractic Skull Manipulation (no proof)

• Play Therapy, Psycho-therapy (disproved)

• Self-Control (Cognitive) Therapies for Children (disproved)

• Social Skills Therapies for Children (in clinic) 
– Better for Inattentive (SCT) Type and Anxious Cases

• Neurofeedback (EEG)*
– Numerous positive clinical studies but all suffer serious flaws in their methods; 5 

randomized placebo-controlled trials find no benefits

• Training of executive functions (espec. working memory)
– CogMed, Nintendo with Brain Age game, Lumosity.com, mybraintrainer.com, e-

mindfitness.com, happyneuron.com,  positscience.com



Counseling Parents



The Ideal Treatment Package for ADHD

Under-
standing 

Medications

Modifications

Compassion 
and 

Forgiveness

Accommo-
dations



Counseling Parents
• Review ADHD: Nature, Causes, Course, and 

Treatments (Proven and Unproved)

• Acknowledge increased parenting stress, family 
conflict, and adverse parental health consequences 
related to child ADHD

• Discuss ADHD as a Chronic Handicapping 
Condition (i.e. diabetes)

• Alert Them to Potential Grief Reaction

• Change Expectations (30% rule <24 yr)

• Modify Settings: Points of Performance 

• Encourage Acceptance & Advocacy

• Encourage Routine Aerobic Exercising

• Discuss the Proven and Unproven Treatments



The Value of the Concept of 

Delayed Executive Age in ADHD

• ADHD appears to delay EF development by 

25-40%, or an average of 30%

• Use this estimate to understand a child’s 

executive age or EA (chronological age 

minus 30%)

• Adjust expectations to match this EA

• Determine new responsibilities and 

freedoms based on their EA not their CA

• Provide accommodations or scaffolding to 

support the child at this EA



Parent Training Program Options

• Defiant Children (Barkley)

• Parents are Teachers (Becker)

• Managing Child Behavior (Patterson)

• Parent-Child Interaction Therapy (Eyberg)

• Triple P (Sanders)

• COPE (Cunningham)

• The Incredible Years (Webster-Stratton)

• Parent Coaching Cards (Richfield)

• 1-2-3 Magic (Phelan)

• The Explosive Child (Greene & Ablom)



More on Parent Training
• Effectiveness declines with age

– Children (<11 yrs., 65-75% respond)

– Adolescents (25-30% show reliable change)

– Problem-solving communication training with cognitive behavioral 

therapy may be better than BPT for teens

• Minor differences in program effectiveness

– Most effective components are increasing positive parent-child 

relations, emotional communication skills, time out, consistency in 

delivery consequences, and in-session practice of skills with 

homework assignments 

• Effects are greater on oppositional behavior than on ADHD 

symptoms

• Providing information on ADHD and related disorders and 

professional support accounts for the majority of change in 

child disruptive behavior

• No new treatments evident in last decade



Managing ADHD 

in School



Ideas for Desk Work
• Target productivity first, accuracy later

• Decrease total workload, or

• Give smaller quotas of work at a time 

• Allow child to choose the initial quota

• Use participatory teaching methods
– Child actively involved in teaching the lesson

• Practice skills drills on computers

• Allow some restlessness at work area

– Consider having child sit on balance ball

• Give frequent exercise breaks



About That Homework
• Reduce/eliminate homework – grades 1-6

– Overall correlation with achievement is just .15-.25 (just 2-6% of 
variance in achievement) across all grades and weaker in elementary 
grades*

– For high school, best amount was 1.5-2.5 hrs/night; more hours had no 
further benefits*

• Don’t send home unfinished class work for parents to 
do - home is not the “point of performance” for class 
work

• Give weekly homework assignments in advance for 
better parent preparation

• During homework: Some noise or music benefits 
work performance (but deteriorates it in normal 
kids)**

*Cooper, Robinson, & Patall (2006). Review of Educational Research, 76(1), 1-62.

**Soderlund et al. (2007). Journal of Child Psychology and Psychiatry, 48, 840-847.



More Classroom Suggestions:

• Require continuous note-taking during 
lectures & while reading

• Use the SQ4R system for improving reading 
comprehension
– Survey, questions, read, recite, write, review

• Get color-coded binders & other organizing 
systems for classwork

• Give after-school help-sessions, tutoring, 
books on tape, videos, etc.

• Train keyboarding in early grades

• Establish “behavioral contracts”



Components of Behavioral Contracts

• Sets forth academic work and behavioral goals 

explicitly and clearly
– I agree to complete all of my written math and language arts work with at 

least 80% accuracy

– I will remain quiet, follow directions, and listen

• Specifies rewards to be earned explicitly
– 15 extra minutes of playtime at end of school day

– Access to special “reserved” toys or play activities

– Use class computer for play or work for 15 extra minutes

– Receive 10 points for every task completed accurately

– Help my teacher by completing some errands or in-class jobs

– If I have a successful week, I will earn a special activity with my parents

• Specifies punishment explicitly
– Loss of 10 points or tokens for each task not completed

– 5 Sheets of “do a task” in time out



Peer Tutoring 
• Create & distribute scripts (work sheets)

• Teach any new concepts and skills to class

• Provide initial instructions for work, then

• Break class into dyads

• Have one student tutor & quiz the other

• Circulate, supervise, and coach dyads

• Alternate tutor/student roles in dyad

• Re-organize into new dyads weekly

• Graph & post quiz results

• Allow peer tutoring for homework – find child a 

“study-buddy” in their neighborhood



Increasing Incentives
• Increase praise, approval, appreciation

– Be a 1-minute manager

• Use a token or point system to organize 
consequences – to increase available 
rewards:
– Get parents to send in old games/toys  

– Get a video game donated to the class 

• Allow access to rewards often each day

• Keep reward - punishment ratio 2:1+
– Remember – its an incentive program



Attention Training System
Gordon Systems, gsi.com



The Motivaider & Invisible Clock
Habitchange.com               addwarehouse.com



Using School-Home Reports

with Home-Based Consequences
• Daily goals stated in positive manner

• Specifies behavioral and academic goals

• Targets a small number of goals

• Teacher provides quantitative feedback

• Feedback provided at end of each class

• Regular communication with parents (daily)

• Consequences at home are tied to school behavior and 

performance (short & long-term) 

• Solicit parental cooperation before starting

• Student input into goals is solicited for older children and 

teens

• Review weekly for modifications



A Daily Behavior Card
Each teacher rates each behavior at end of each class; 1=Excellent (+25), 2=Good 

(+15), 3=Fair (+5), 4=Poor (-15), 5=Terrible (-25)

Subjects  1  2  3  4  5  6  7
Class
Participation

Performs assigned
classwork

Follows class rules

Gets along well
with others

Completes home-
work assignments

Teacher’s
Initials



Problem Transitions? Make a Plan

• Before entering a new situation, STOP! (in school this might 

be the next class, recess, going to lunch room)(at home, this 

would be any transition to a  new task or situation 

(homework, bedtime, chores, shopping trip, dining out, 

church, visiting others, etc.)

• Review 2-3 rules child needs to obey 

– Child repeats them back

• Establish an incentive or reward

• Establish the punishment to be used

• Be sure child has something active to do

• Enter the new situation, follow your plan

• Reward throughout the activity

• End by evaluating success with the child



Externalizing Rules and Time
• Post rules on posters at front of class for each work 

period,

• Use 3-sided stop sign for rules for young kids.  
Show the appropriate side for each activity:  red side = 
lecture rules; yellow side = desk work rules; greenside  = play rules

• Laminated color-coded card sets placed on desk 
with each card listing the basic rules or steps to be 
followed for each subject or class activity in school 
or each recurring task (i.e. homework) or chore 
(clean up).

• Child reviews the posted rules or steps and then 
verbally restates them at the start of each activity.  
Child can also place a checkmark next to each step 
as it is done.

• Use timers, watches, large clocks, etc. if the task 
has a time limit.



Disciplinary Tactics
• Incentives for appropriate behavior must be present 

for punishment (loss of reward access) to be 
effective

• But all-reward programs do not last long with ADHD 
children unless accompanied with punishment 
tactics

• Swift justice is the key to discipline 

• Mild, private, direct reprimands work – personalize 
it

• Response Cost (loss of tokens) 

• “Do A Task” (a variation on time out)
– Desk at back of class with worksheets

– Child told what they did wrong and given a number

– Child does that number of worksheets while timed out



More Punishment Tactics
• Threaten to use your smart phone to record 

outbursts or tantrums that will be emailed to 
parent

• Moral essays – “Why I will not hit others”

• Establish a “chill out” location – for recovering 
self-control

• Formal time out in class room
– Hallway time outs don’t work

• In-school suspension



Keys to Effective Time Outs

• Implement only when there is a reinforcing 

environment to be removed from

• Use when function of child’s behavior is attention-

getting

• Employ swiftly upon rule infraction (10 sec.)

• Use smallest amount of time out
• 1-min./year of age

• Location is to be visible to teacher

• Terminate when:
• Time out interval has been served

• Child is quiet for brief period of time

• Child agrees to obey rule that was broken



Tips for Teens
• As needed, use ADHD medications

• Find a “Coach” or “Mentor” (Just 15 min.)

– The Coaches’ office is the student’s “locker”

– Schedule in three 5-minute checkups across each day

– Use behavior report card to monitor teen across classes

– Use daily assignment sheets requiring teacher initials

– Cross temporal accountability is the key to success

• Keep extra set of books at home

• Tape record important lectures – check out the Smart Pen 
that digitally records lectures or other conversations at 
livescribe.com



The SmartPen
Livescribe.com

A computer in a pen that helps 

you never miss a word™. Pulse™ 

records everything you hear, say and 

write, and links your audio recordings 

to your notes. Find the most important 

information from your meetings or 

lectures just by tapping on what you 

wrote.

2GB of memory can hold over 200 

hours of audio. Actual recording time 

varies by audio quality setting.



More Tips for Teens
• Get a Week-at-a Glance calendar, a journal, 

or other organizing notebook

• Extra time on timed tests ???
– No evidence it preferentially benefits disabled students –

at most 20-30 minutes maximum

– Better to have distraction free test setting and breaks after 
short testing periods (time off the clock)

• Get written syllabus as handouts

• Require continuous note-taking to pay 
attention to lectures or during reading 
assignments



Still More Tips for Teens

• Use SQ4R for reading comprehension

• Find “fall-back” classmates (swap phone, e-
mail, & fax numbers) for lost or missing 
assignment sheets

• Require teen to attend after-school help-
sessions

• “Bucks for Bs” system – parents pay money 
for grades on assignments

• Schedule parent-teacher-teen review 
meetings every 6 weeks (not at 9 week 
grading period)



Medication Management



Why Medicate?
• ADHD meds have a sizeable evidence base

• Their safety is incredibly well established

• They improve 70-90 percent of clinical cases, normalizing 50-
60% of such cases

• They are convenient to administer

• Psychosocial treatments produce side effects that may not be 
tolerable

• They are less expensive than psychosocial ones

• They can be used for years, even into adulthood

• They are active in community settings where no caregivers 
may be present to provide active treatment (unsupervised 
activities, driving alone or with friends, free time in schools, 
bus rides, etc.)

• They may offer the possibility of neuro-protection (actually 
neuro-enhancement) over time (?)



US Approved ADHD Medication Types

• Dopamine agonists - Stimulants

– Methylphenidate (1957): 

– Amphetamine (1930s)

• Norepinephrine reuptake inhibitors -

Atomoxetine (Strattera)

• Alpha-2 agonists – extended release

– Guanfacine XR (Intuniv) 

– Clonidine XR (Capvay)



Stimulant Medications
• Stimulants  (Response rates 75-80%)

– Methylphenidate

– Amphetamines:           

– Pemoline (discontinued) 

• Trying all stimulants - 90%+ response rate

• Average medication duration is about 3 yrs
– Discontinuation linked to degree of side effects and 

parents not being told about effects, side effects, and 
dosing

• What’s new?
– Extended release delivery systems

• Pills, pumps, pellets, patches, pro-drug, liquids (IR and ER)

• 2 new developments – chewable (gummy) amphetamine and 
delayed release stimulants

Connor, D. (2015).  Medications for Children.  In Barkley, R. A. (Ed.), Attention deficit hyperactivity 

disorder: A handbook for diagnosis and treatment.  New York: Guilford.



Stimulants in Preschoolers

• PATS study examined 303 preschoolers (3-5.5 years old) 
165 of whom entered drug trial (all received prior parent 
training)

• Used doses of 2.5, 5, & 7.5 mg MPH given 3x daily for 9 
weeks (best dose was 14.2 mg/day+8

• Study found smaller effect sizes (.4-.8) than in school-age 
children, 22% normalized (vs. 55%)

• Possibly greater side effects 
– Over 8% could not tolerate drug (vs. 3% of school age)

– Otherwise, side effects were similar to school-age children (insomnia, 
poor appetite, weight loss most common, some had emotional 
outbursts)

– Some delayed growth, 50% less in weight gain, 20% less in height 
gain during acute treatment period

• Medications considered safe for use with preschoolers but 
with increased risk of side effects and decreased degree of 
change relative to older children

Kollins, S. et al., (2006)Journal of the American Academy of Child and Adolescent Psychiatry, 45 (11), 1275+



Stimulants: Behavioral Benefits

• Increased concentration & persistence 

• Decreased impulsivity & hyperactivity

• Increased work productivity (~Accuracy)

• Decreased days absent from school

• Increased reading achievement by age 18

• Decreased likelihood of grade retention

• Better emotional control

• Decreased aggression & defiance

• Decreased antisocial activities

• Treating into adolescence lowers the likelihood of 
smoking and substance use disorders in 
adolescence

Connor, D. (2015).  Medications for children.  In Barkley, R. A. (Ed.), Attention deficit hyperactivity disorder: A 
handbook for diagnosis and treatment.  New York: Guilford.



More stimulant drug benefits
• Improved Compliance & Rule Following

• Better Working Memory & Internalized Language

• Improved Handwriting & Motor Control

• Improved Self-esteem

• Decreased Punishment from Others

• Improved Peer Acceptance & Interactions

• Better Awareness of Game in Sports

• Improved Attention and Reaction Time during Driving 
Performance

• Reduced risk of accidental injury*

• Treats ADHD symptoms in autistic spectrum cases (greater 
side effects)

Connor, D. (2015).  Medications for Children.  In Barkley, R. A. (Ed.), Attention deficit hyperactivity disorder: 
A handbook for diagnosis and treatment.  New York: Guilford.

*Raman, S. et al. (2012).  Injury Prevention, online first, doi:10.1136/injuryprev-2012-040483



Stimulants: Side Effects*
• Benign; <5% discontinue due to adverse events

• All side effects are dose responsive

• Most common: Insomnia (50% +) Loss of Appetite  (50%+), 
Headache (20-40%) Stomach Ache (20-40%)

• Irritable, Prone to Crying (<10%)

• Nervous Habits & Mannerisms (<10%)
– Tics (<3%) & Tourette’s (Rare)

• Mild failure to gain weight (mean = 1-4 lbs) or height (about 1 
cm/yr.)
– May be attenuated by co-administration of melatonin**

• Growth effects limited to first 1-3 years of therapy

• No evidence of chromosomal damage or cancer risk*** or of 
birth defects if exposed during 1st trimester****

*



Side effects - stimulants

• Increased heart rate (3-10 bpm), 

• Increased blood pressure (1.5-14 mmHg)

• Monitor higher risk African-American males

• 1.5% experience stimulant psychosis**

• No discernible long-term adverse consequences 
found to date

• Risk of sudden death: not founded on the facts.  
Base rate is 1-7 in 100,000 patient years.  Rate in 
stimulant cases is below this base.



Stimulants: Common Myths*
• Addictive When Used as Prescribed

– No, must be inhaled or injected

• Creates Aggressive, Assaultive Behavior

– No, decreases aggression & antisocial actions

• Increased Risk of Seizures (No)

– Only at very, very high doses 

• Cause Tourette’s Syndrome (No)

– Can increase tics in 30%; decrease it in 35%

• ADHD kids are being over-dosed (No)

– Nonpsychiatric MDs tend to under-dose below doses 

used by psychiatrists or in research (Olfson et al. (2009) J. Amer. 

Acad. Child Adolesc. Psychiatry, 48(1) [online 11/18/08]



More Myths About Stimulants*

• These drugs are over-prescribed (No)

– 4.3 % on medication vs. 7.8% prevalence

• Greater Risk of Later Substance Abuse (No)
– No, 15 studies find no such result; a few also found 

decreased risk if continued through teens 

• Doesn’t Improve Academic Achievement (?)
– Not if you mean academic knowledge and not in first few 

years but after 2+ yrs, some effects on reading test scores

– Improves work productivity, classroom conduct and rule-
following, peer interactions, grades, reduced punishment, 
fewer days absent, less likely to be retained in grade



Atomoxetine
• Exclusive noradrenergic reuptake inhibitor

• Unscheduled (not Schedule II); no abuse potential

• Approved in US January 2003 by FDA; tested in more than 
17,212 cases worldwide

• Used with more than 15+ million patients to date

• Effective for kids, teens, and adults with ADHD

• Equal efficacy with methylphenidate for new, medication naïve 
cases; slightly lower success rates in children previously on 
stimulants 
– But effect sizes are somewhat smaller .6-.8 vs. .7-1.0

• 75%+ positive response rate in new cases, 55% in previous 
stimulant treated cases

• Sustained response demonstrated for up to 3 years 

• Increasing improvement with time on drug

• Can be given once daily (in AM) or split (AM/PM)

• Provides 24 hour treatment coverage for ADHD symptoms



More on Atomoxetine
• Reduces ADHD, ODD, & aggression 

• Reduces internalizing symptoms; treats anxiety 

• Improves executive functioning

• Increases in school productivity 

• Improved peer social behavior

• Improved self-esteem 

• Improved parent-child relations

• Improved dry nights among bed-wetters

• Better  “morning after” behavior

• Less insomnia (7%) than methylphenidate (30-50%) Faster 
time to sleep onset 

• No emotional blunting – restriction of affect

• Treats ADHD in Autistic Spectrum Cases (50%+ response 
rate, fewer side effects than MPH in ASP cases)
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Atomoxetine Is Safe and Well Tolerated When Taken as Directed

Adverse Events in Child and Teen
Patients, 8–17 Years of Age, With ADHD

and an Anxiety Disorder1* †

Event Strattera (n=77) Placebo (n=80)

Decreased appetite 11 (14.3%) 3 (3.8%)

Headache 11 (14.3%) 7 (8.8%)

Abdominal pain (upper) 9 (11.7%) 4 (5.0%)

Vomiting 8 (10.4%) 4 (5.0%)

Irritability 5 (6.5%) 3 (3.8%)

Nasopharyngitis 5 (6.5%) 5 (6.3%)

Nausea 5 (6.5%) 2 (2.5%)

Cough 4 (5.2%) 5 (6.3%)

Influenza 4 (5.2%) 1 (1.3%)

Sinusitis 4 (5.2%) 3 (3.8%)

Treatment-emergent adverse events indicated
no worsening of anxiety in either treatment group

Most Common Side Effects
in Adult Trials2

Event ‡
Strattera
(n=269)

Placebo
(n=263)

Dry mouth 21% 6%

Insomnia and/or middle 
insomnia

16% 8%

Nausea 12% 5%

Constipation 10% 4%

Decreased appetite 10% 3%

Urinary retention, hesitation, 
and/or difficulty in 

micturition
8% 0%

Erectile disturbance§ 7% 1%

Dysmenorrhea║ 7% 3%

Dizziness 6% 2%

Libido decreased 6% 2%

Ejaculation failure
and/or disorder §

5% 2%

1.Data on file, Lilly Research Laboratories: STR20070131g.  2.Data on file, Lilly Research Laboratories: STR20061205c.

*Adverse events reported for all patients who took at least one dose of study drug; †With an Incidence of ≥ 5%. *Events reported by at least 5% of atomoxetine patients and at 

least twice the rate of placebo; §Based on total number of males (atomoxetine, n=174; placebo, n=172; ║Based on total number of females (atomoxetine, n=95; placebo, n=91)

.



Other Side Effects
• Increased blood pressure (2 mm/Hg diastolic;  

3 mm HG systolic); Increase of 8 bpm pulse; 

• Temporary weight loss (1-5 lbs) early in therapy – first year; 
no further loss thereafter

• Transient minor effect on height

• Very rare effect on liver functioning (1 in 4.5 million treated 
cases)

• Black box warning by FDA on suicidal ideation was an over-
reaction.  Rare, if any, association (5/1357 = 0.37%).  6% of 
ADHD kids and 33% of ADHD teens report suicidal ideation.

• CYP2D6 genotype results in poor metabolizers with 2-3x 
blood levels of extensive metabolizers but no differences in 
tolerability or discontinuation



Guanfacine XR & Clonidine XR 
• Alpha2a agonist previously used in IR form as antihypertensive

• XR form FDA approved for use with ADHD in late 2009
– Tablets, 1-4 mg, dosing no higher than 4 mg, don’t break or chew tablets

• Guanfacine XR improves both dimensions of ADHD symptoms and is 
better than guanfacine IR and clonidine for ADHD due to less sedation, 
less effects on cardiac functioning, safer if suddenly discontinued

• Effect sizes = .42-.54 (.01-.08mg/kg), .98 to 1.22 (.09-.17mg/kg)
– Approximately 50-65% reduction in symptoms from baseline

• Can be combined with stimulants for broader coverage

• May be most optimal for inattention (working memory) and emotion 
regulation (& oppositional) deficits but does reduce both ADHD symptom 
dimensions significantly

• Alpha2a agonists work directly in the frontal cortex to fine tune and 
enhance neuronal signals

• Does not exacerbate pre-existing tics or anxiety

• Given once daily, effects continue throughout the day to the next morning.  
Can be given any time of day

• Given at bedtime, may improve sleep onset problems



Alphas-2 Agonists - Side effects

• Somnolence  (sleepiness) (32-51%)*

– Mild to moderate, greater later in day than AM

– Does not impair psychomotor or attention tasks

• Headache (22-26%)*, Fatigue (11-18%)*, 

• Sedation (13%)*

• Abdominal pain (12-14%)

• Decreased appetite (7%), Nausea /vomiting (6%)

• Lethargy (7%), Irritability (6%)

• Cough (6%), Dry mouth (6%), Dizziness (5%)

• Mild (trivial) decreases in blood pressure/pulse

• Heart rate decrease (about 6 bpm)

• Side effects decrease over time  (about 2 wks.) but can last longer

• Monitor blood levels of valproate if combined with guanfacine XR

• Don’t combine with Abilify

• *=differs from placebo



7 Reasons for Early Intervention
• Reduction of symptom severity and associated 

executive/self-regulatory deficits

• Reduce family stress, parent-child conflict, 

• Reduce risks for of impairments in major life 

activities (home, school, peers, community)

• Reduce risks for health-related problems

• Reduce risks for comorbid disorders, both 

externalizing (oppositional, conduct) and 

internalizing (anxiety, depression

• Reduce economic burden to family & society

• Neuro-protection: accelerated brain growth?



Conclusions
• ADHD is best viewed as a disorder of self-regulation and 

executive functioning in terms of understanding treatment
– Internally represented information is not guiding behavior across time 

toward future events as well as in typical people – time blindness

• Several advances in medication delivery systems and in new 
medication options occurred in the past decade
– The most remarkable advance may be in discovering a 

neuroprotective effect of long-term medication use that facilitates brain 
development and functioning

• Some advances have been made in modifying previous 
psychosocial treatments and in developing new ones

• Given the available evidence-based treatments, it can be 
concluded that ADHD is among the most treatable psychiatric 
disorders

• The greatest problems currently are access to evidence-
based treatments, cost, and getting patients to remain in 
treatment through the critical adolescent years.


