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1. To understand the evolution of symptoms 

from  childhood to adults.

2. To be aware of adult co -morbidities.

3. To consider new òadultó criteria.

4. To be aware of treatment options, both 

medication and non -medication 

approaches.

5. To know how to access CADDRA 

Guidelines.





ADHD in 
children, teens 
(age 5ï19) 

ADHD in adults 
(age 20ï59) 

Total Population 6,182,933 18,567,976

Prevalence [%] 6% 4%

Patients with 
ADHD

370,976 742,719

% diagnosed 33% 7%

Patients untreated 248,544 690,729

Statistics Canada, 2004 projected to 2005; 

% diagnosed calculated based on estimate of treated patients in Canada



1:12.5:1Male/Female Ratio

5%<15%-Pred. hyper/imp

50-60%20-30%-Pred. inattentive

30-40%50-75%-Combined

Subtypes:

4.4%6-8%Prevalence

AdultsChildren

DSM-IV-TR; Diagnosis and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision.

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision. 
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2003;53:112-120; MMWR. Morb Mortal Wkly Rep. 2005;54:842-847; Wender PH et al. Ann N Y Acad Sci. 2001;931:1-16; Wilens 

TE et al. Annu Rev Med. 2002;53:113-131. 
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ADHD

Neuroanatomic

Neurochemical1
Genetic 

origins2-4

CNS 

insults5,6
Environmental 

factors3,5



¾ Between 40-60% of parents with ADHD 

¾ - will have a child with the disorder

¾ 25% of children with ADHD 

¾ - will have parent with the disorder

¾ Added challenge of raising a child with 
ADHD

¾ - when the parent has the disorder

Murray & Johnston, J Abnorm Psychol, 2006; Sonuga-Barke et al. Am Acad Child Adolesc Psych, 2002



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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¾ Candidate genes include:

¾ Dopamine D4 receptor; chromosome 11(DRD4) 1

¾ Dopamine transporter; chromosome 5 ( DAT-1)1

¾ Monoamine oxidase A (MAOA)2

¾ Vesicular monoamine transporters 1 and 2 ( VMAT-1, VMAT-
2)3,4

¾ Synaptosomal-associated protein 25 ( SNAP-25)5,6

¾ Human thyroid receptor -bgene 7

¾ No Specific X linked gene identified

1Biederman J, Faraone SV. J Atten Disord. 2002;6(suppl 1):S7ïS16. 2Lawson DC et al. Am J Med Genet. 2003;116B:84ï

89. 3Erickson JD et al. Proc Natl Acad Sci USA. 1996;93:5166ï5171. 4Sandoval V et al. J Neurosci. 2001 Abstract 5845. 
5Brophy K et al. Mol Psychiatry. 2002;7:913ï917. 6Mill J et al. Am J Med Genet. 2002;114:269ï271. 7Hauser P et al. N Engl 

J Med. 1993;328:997ï1001.



¾ - Prefrontal cortex
¾ - Parietal cortex
¾ - Cingulate gyrus
¾ - Limbic structures (amygdala -hippocampus)  
¾ - Basal ganglia
¾ - Thalamus
¾ - Brainstem (reticular formation)  
¾ - Cerebellum
¾ - Nucleus Accumbens

Seidman LJ et al. Biol Psychiatry. 2005;57:1263-1272.

Hechtman L. Can Journ Psych. 2009;54;649-661.



¾ - Smaller brains

¾ - Smaller cortical areas, e.g., prefrontal 

cortex, cerebellum

¾ - Smaller subcortical areas, e.g., corpus 

collosum, thalamus

¾ - Hypoperfusion in these areas corrected 

by stimulant medication

Volkow N et al. JAMA. 2009;302(10):1084-1091. 



ÅBasal ganglia

ÅCerebellum 

ÅFrontal lobes (rich in 
dopamine 
receptors)  

Swanson JM et al. Lancet. 1998;351:429ï433. Castellanos FX et al. Arch Gen Psychiatry. 2001;58:289ï295.

Basal ganglia

Cerebellum

Frontal lobes

All 3 found to be smaller 

in individuals with ADHD 

compared with controls

MRI studies 

~10% decrease in size of 

ADHD-associated areas 

Functional imaging studies

Decreased striatal perfusion in 

ADHD subjects



Anterior Cingulate Cortex Cognitive Division Fails 

to Activate in ADHD

Bush G et al. Biol Psychiatry. 1999;45:1542-1552. 

1 x 10-3

1 x 10
-2y = +21 mm

Normal Controls  

1 x 10-2

1 x 10-3
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ADHD
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Zametkin AJ, et al. N Engl J Med. 1990;323(20):1361-6.

üGlobal and regional 

glucose metabolism by 

PET scan reduced in 

adults who have been 

hyperactive since 

childhood

üLargest reductions in:

¸Premotor cortex

¸Superior prefrontal cortex

Normal

With ADHD



Diagnosis



Diagnosis of ADHD

ü DSM-IV criteria for the diagnosis of ADHD:

¸ Symptom criteria must be met for at least 6 months

¸ Symptoms that cause impairment must have been present 

before the age of 7 years

¸ Symptoms must be present in two or more settings

¸ Symptoms lead to clinically significant impairment in the context 

of social, academic, or occupational functioning

¸ Symptoms must not occur exclusively during the course of a 

pervasive developmental disorder, schizophrenia, or other 

psychotic disorder

¸ Symptoms cannot be better accounted for by another mental 

disorder

American Psychiatric Association. DSM-IV. 1994



Impairment

DSM-IV-TR: ADHD symptoms must be consistently and 

persistently impairing in at least two areas of life 

functioning

- Much more than personality traits and quirks

- Must significantly impair major aspects of day-to-day life

Diagnostic and Statistical Manual of Mental Disorders. Fourth ed. Text Revision, 2000



Course of ADHD

Inattention

Time

Hyperactivity

Impulsivity

Biederman J. et al. Am J Psychiatry. 2000 May;157(5):816-8.



Pre-school Adolescent Adult

School-age College-age

Behavioural 

disturbance

Behavioural disturbance

Academic problems

Difficulty with social interactions

Self-esteem issues

Academic problems

Difficulty with social interactions

Self-esteem issues

Legal issues, smoking, drugs 

Injury/accidents 

Risky sexual behavior

Academic failure

Occupational difficulties

Relationship Problems

Self-esteem issues

Substance abuse

Injury/accidents

Risky sexual behaviour

Occupational failure

Self-esteem issues

Relationship problems

Injury/accidents

Substance abuse,

Risky sexual behavior



Hyperactivity: Pediatric to Adult 
Symptom Migration

üChildhood DSM-IV-TR®

symptoms1

¸ Squirms and fidgets

¸ Runs or climbs excessively

¸ Cannot play or 

work quietly

¸ ñOn the go,ò driven by a 

motor

¸ Talks excessively

üCommon adult 
symptoms2

¸ Inner restlessness

¸ Overwhelmed

¸ Self-selects active jobs

¸ Talks excessively 

¸ Fidgets when seated

1. American Psychiatric Association. Diagnostic and statistical manual of mental disorders. 

4th edition, text revision. Washington, DC: American Psychiatric Press, 2000.

2. Adler L, Cohen J. Psychiatr Clin N Am. 2004;27:187-201.



Impulsivity: Pediatric to Adult
Symptom Migration

üChildhood DSM-IV-
TR® symptoms1

¸ Blurts out answers

¸ Cannot wait his or 

her turn

¸ Intrudes on or 

interrupts others

üCommon adult 
symptoms2

¸ Impulsive job 

changes

¸ Drives too fast, has

traffic accidents

¸ Irritability or 

quickness to anger

1. American Psychiatric Association. Diagnostic and statistical manual of mental disorders. 

4th edition, text revision. Washington, DC: American Psychiatric Press, 2000.

2. Adler L, Cohen J. Psychiatr Clin N Am. 2004;27:187-201.



Inattention: Pediatric to Adult 
Symptom Migration

üChildhood DSM-IV-
TR® symptoms1

¸ Difficulty sustaining 

attention

¸ Does not listen

¸ Difficulty following 

instructions

¸ Cannot organize

¸ Loses things

¸ Easily distracted/forgetful

üCommon adult 
symptoms2

¸ Difficulty sustaining 

attention to reading or 

paperwork

¸ Easily distracted and 

forgetful

¸ Poor concentration

¸ Poor time management

¸ Difficulty finishing tasks

¸ Misplaces things

1. American Psychiatric Association. Diagnostic and statistical manual of mental disorders. 

4th edition, text revision. Washington, DC: American Psychiatric Press, 2000.

2. Adler L, Cohen J. Psychiatr Clin N Am. 2004;27:187-201.



Proposal for New Criteria for Adult 
ADHD

1. Easily distracted by extraneous stimuli or irrelevant thoughts

2. Makes decisions impulsively

3. Difficulty inhibiting activities or behaviors

4. Starts projects without reading or listening to directions

5. Poor follow-through on promises or commitments

6. Problems with task sequences or order

7. Drives with excessive speed

8. Problems with sustained attention in work or play

9. Trouble organizing tasks or activities

Note: Most criteria represent trouble with Executive Functioning 

(attention, inhibition, memory, design fluency) 

Barkley, et. al. ADHD in Adults, What the Science Says (2008) 



Additional Research on Adult Criteria
Kessler, Barkley and others did a factor analysis using data from the National Co-morbidity 

Survey

Significant adult symptoms

In DSM-IV:

1. Makes careless mistakes

2. Difficulty organizing tasks

3. Loses things

Not in DSM-IV:

Kessler, et. al. Arch Gen Psych 67: November 2010 1168-1178 

4. Difficulties in planning

5. Difficulties prioritizing

6. Difficulties multi-tasking

7. Difficulties remembering details

8. Difficulties with meeting deadlines

9. Difficulties with self discipline



Differential Diagnosis



Differential Diagnosis in ADHD:
Psychiatric and Medical

Psychiatric disorders that 

can mimic ADHD

Anxiety disorders

Mood disorders

Adjustment disorders

Learning and language deficits

Psychotic disorders

Stress

Medical disorders that 

can mimic ADHD 

Developmental disorders

Use of other medications

Substance use disorder

Seizure disorder (petit mal) 

Brain lesions 

Sleep apnea

Hearing &Vision problems

Thyroid disorder

Hypoglycemia

McCracken JT. Kaplan and Sadockôs Comprehensive textbook of psychiatry. 2000;2679-2688.



Comorbidity





< 6 yrs Children Adolescent Adults

ADHD/ADD ADHD>ADD ADHD>ADD ADHD=ADD ADD>ADHD

ODD + + + + + + + + +?

Comm D + + + +? +?

CD + + + + + + Anti -social

AD -/+ + + + + + + + +

MD - + + + + + +

DD - + + + + + +

Subs. Use - - + + +

(Turgay et al., 2005, 2006 APA, n=3559) 



32

N=3199

Bipolar 

Disorder 

19.4%

Major 

Depression 

18.6%

Dysthymia 

12.8%

Adult ADHD

Any Mood 

Disorder 

38.3%

Kessler RC et al. Am J Psychiatry. 2006;163:716-723.



National Comorbidity Survey Replication: 

Anxiety Disorders in Adult ADHD

N=3199

Adult ADHD

PTSD

11.9%

Obsessive-

compulsive 

Disorder

2.7%

Agoraphobia

4%

Generalized 

Anxiety 

Disorder

8%

Panic 

Disorder

8.9%

Social Phobia

29.3%

Any Anxiety 

Disorder 

47%

Kessler RC et al. Am J Psychiatry. 2006;163:716-723.



Major Depression Chronic Dysthymia Bipolar Disorder

ADHD 

9.4% ADHD 22.6% ADHD 21.2%

Kessler RC et al. Am J Psychiatry. 2006;163:716-723.



Active Substance 

Abuse
Generalized Anxiety 

Disorder
Panic Disorder

ADHD 

10.8%

ADHD 

11.9%

ADHD 

11.1%

Kessler RC et al. Am J Psychiatry. 2006;163:716-723.





ü Interpersonal problems / family conflict 1

ü 2-4 times more motor vehicle crashes 2-3

ü ~ 75% of associated psychopathologies 4

¸ 2-3 times greater risk for depression

¸ 3 times greater risk for substance abuse

ü School difficulties:

¸ 35% drop -out rate 5

ü Employment -related problems: 6

¸ Miss an average of 13 days of work per year 

¸ ŹProductivity

¸ Lower occupational status

ü Legal difficulties 7

1. Weiss M, et al. J Psychiatr Pract. 2002;8(2):99-111. 2. Barkley RA, et al. J Int Neuropsychol Soc. 2002;8(5):655-72. 3. Barkley RA, et al. Pediatrics. 

1996;98(6 Pt 1):1089-95. 4. Kessler RC, et al. Am J Psychiatry. 2006;163(4):716-23. 5. Barkley RA. J  Clin Psychiatry. 2002;63(Suppl 12):10-5. 6. 

Kessler RC, et al. J Occup Environ Med. 2005;47(6):565-72. 7. Biederman J, et al. J Clin Psychiatry. 2006;67(4):524-40.



0% 10% 20% 30% 40% 50% 60%

Fired from job

Incarcerated

Arrested

Serious car accident

Accident prone

Substance abuse

STD

Teen pregnancy

< high school

Repeat a grade

Subjects (%)

ADHD

Normal

Barkley RA. Attention-Deficit Hyperactivity Disorder. A Handbook for Diagnosis and Treatment, 1998. Barkley RA, et al. JAACAP. 1990;29:546-557.
Biederman J, et al. Arch Gen Psychiatry. 1996;53:437ï446. Weiss et al. J Am Acad Child Psychiatry. 1985;24:211-220. Satterfield, Schell. JAACAP. 

1997;36:1726-1735. Biederman J, et al. Am J Psychiatry. 1995;152:1652-1658.



üResults of study:

¸ 4.2% of workers had ADHD

¸ ADHD was associated with 35.0 days of annual lost 

work performance

¸ Higher associations were among blue collar ( 55.8 

days) than professional ( 12.2 days), technical ( 19.8 

days), or service ( 32.6 days) workers

¸ These associations represent $ 19.5 billion lost 

human capital (U.S.) 

Kessler RC et al. The prevalence and effects of adult attention deficit/hyperactivity disorder on work 

performance in a nationally representative sample of workers. J Occup Environ Med. 2005 Jun;47(6):565-72.



28%

10%

47%

40%

15%

5%

70%

70%

Ever divorced

Ever separated

Good relationship w ith

parents (% strongly

agree)

Fit in well w ith peers (%

strongly agree)

ADHD (N=500)

Control (N=501)

*P<0.05

*

*

*

*

Faraone and Biederman. Presented at the 16th Annual US Psychiatric & Mental Health Congress; November 8, 2003.

500 ADHD adults, 501 controls 

telephone interview, 36% treated


