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CONDITION OF OUR 
MODERN LIFESTYLE?



ADHD in 1854: Fidgety Phil
“Let me see if he is able to sit still for once at the table.”

Thus Papa bade Phil behave; 
And Mama looked very grave.

But Fidgety Phil, He won’t sit still…
“Phil! I am getting cross!”…

Growing still more rude and wild, 
Till his chair falls over quite.

Philip screams with all his might, 
Catches all the cloth, but then…
How Mama did fret and frown, 

When she saw them tumbling down!
And Papa made such a face!

Phil is in sad disgrace . . .
Hallowell & Ratey. Driven to 
Distraction, 1994.
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1. Attention-deficit/hyperactivity disorder – historical development and overview. J Atten Disord 2000;3:173-191.
2. Stubbe DE. Child Adolesc Psychiatr Clin N Am 2000;9:469-479.



ADHD – DSM-5 Definition

Adapted from American Psychiatric Association, DSM-5, 2013.

Attention Deficit Hyperactivity Disorder (ADHD) is a 
neurobiological condition characterized by 
developmentally inappropriate levels of:

•Inattention (concentration, distractibility)

•Hyperactivity

•Impulsivity
in various combinations across school, work, home, 
and social settings.



ADHD: Overview
Children Adults

Prevalence: 6-8% 4.4%

Presentations:

- Combined 50-75% 30-40%

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

- Pred. hyper./imp. < 15% 5%

Male/Female Ratio: 2.5:1 1:1
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. Washington, DC: American Psychiatric Association; 2000:85-93; Biederman J. J Clin 
Psychiatry. 2004;65:3-7; Faraone SV et al. Biol Psychiatry. 2000;48:9-20; Kessler RC, et al. Am J Psychiatry. 
2006;163:716-723; Michelson D et al. Biol Psychiatry. 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. 



ETIOLOGY



ADHD is most likely caused 
by a complex interplay of factors:

1. Swanson J, et al. Curr Opin Neurobiol 1998; 8:263-271.
2. Hauser P, et al. N Engl J Med 1993; 328:997-1001.
3. Swanson JM, et al. Mol Psychiatry 1998; 3:38-41. 
4. Swanson JM, et al. Lancet 1998; 351:429-433. 
5. Milberger S, et al.  Biol Psychiatry 1997; 41:65-75. 
6. Castellanos FX, et al. Arch Gen Psychiatry 1996; 53:607-616.  
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Genetic
Basis

of ADHD

ADHD: Genetics
Twin Studies Family Studies

Adoption Studies Molecular Genetics 
Studies



ADHD: A Family Affair
• Between 40-60% of parents with ADHD 

à will have a child with the disorder

• 25% of children with ADHD 
à will have parent with the disorder

• Added challenge of raising a child 
with ADHD
à 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.

Willerman, 1973
Goodman, 1989

Gillis, 1992
Edelbrock, 1992

Schmitz, 1995
Thapar, 1995
Gjone, 1996

Silberg, 1996
Sherman, 1997

Levy, 1997
Nadder, 1998

Hudziak, 2000

Average genetic contribution of ADHD based on twin studies
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Twin Studies Show ADHD is a Genetic Disorder
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DIAGNOSIS



Definition of ADHD
Developmental Disorder

recognized by significant symptoms of:

Inattention Hyperactivity /
Impulsivity



ADHD:DSM-5 Definition

Adapted from American Psychiatric Association, DSM-5, 2013.

Attention Deficit Hyperactivity Disorder (ADHD) 
is a neurobiological condition characterized by 
developmentally inappropriate levels of:

• Inattention (concentration, distractibility)
• Hyperactivity
• Impulsivity

in various combinations across school, work, 
home, and social settings.



Symptoms
• Pervasive

– Many settings
• Persistent

– Duration 6 months
– Onset before age 7 (DSM-IV); age 12 (DSM-5)

• Severe
– Maladaptive, affect functioning
– Inconsistent with developmental level
– Clinical significant impairment, social, 

academic, occupational



Course of ADHD

Inattention

Time

Hyperactivity

Impulsivity

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





Hyperactivity: Pediatric to Adult 
Symptom Migration

ØChildhood DSM-IV-TR®;  
DSM-5 symptoms1
• Squirms and fidgets
• Runs or climbs 

excessively
• Cannot play or work 

quietly
• “On the go”; driven by a 

motor
• Talks excessively

Ø Common adult 
symptoms 2
• Inner restlessness
• Overwhelmed
• Self-selects active 

jobs
• Talks excessively 
• Fidgets when seated

1. American Psychiatric Association. Diagnostic and statistical manual of mental disorders. 5th edition. Washington, DC: American Psychiatric Press, 2013.
2. Adler L, Cohen J. Psychiatr Clin N Am. 2004;27:187-201.



Impulsivity: Pediatric to Adult
Symptom Migration

ØChildhood DSM-IV-TR®;
DSM-5 symptoms1
l Blurts out answers
l Cannot wait his or 

her turn
l Intrudes on or 

interrupts others

Ø Common adult 
symptoms2
l Impulsive job 

changes
l Drives too fast, has

traffic accidents
l Irritability or 

quickness 
to anger

1. American Psychiatric Association. Diagnostic and statistical manual of mental disorders. 5th edition. Washington, DC: American Psychiatric Press, 2013.
2. Adler L, Cohen J. Psychiatr Clin N Am. 2004;27:187-201.



Inattention: Pediatric to Adult 
Symptom Migration

Ø Childhood DSM-IV-TR®; 
DSM-5 symptoms1

l Difficulty sustaining 
attention

l Does not listen
l Difficulty following 

instructions
l Cannot organize
l Loses things
l Easily distracted, 

forgetful

Ø Common adult 
symptoms2
l Difficulty sustaining 

attention to reading or 
paperwork

l Easily distracted, 
forgetful

l Poor concentration
l Poor time management
l Difficulty finishing 

tasks
l Misplaces things

1. American Psychiatric Association. Diagnostic and statistical manual of mental disorders. 5th edition. Washington, DC: American Psychiatric Press, 2013.
2. Adler L, Cohen J. Psychiatr Clin N Am. 2004;27:187-201.



Other Qualifiers
1. Symptoms in 2 or more settings – home, school, 

work, friends/relationships, other activities
2. Symptoms interfere with social, academic, or 

occupational functioning
3. Not exclusively during course of schizophrenia/ 

other psychosis or better explained by 
– Mood Disorder
– Anxiety Disorder
– Dissociative Disorder
– Personality Disorder
– Substance intoxication or withdrawal



Presentations 
(not subtypes as not stable)

• Combined Presentation 

• Predominately Inattentive 
Presentation

• Predominately Hyperactive-
Impulsive Presentation



Attention-Deficit 
Hyperactivity Disorder

• In partial remission 
• ADHD – Not-Otherwise Specified

– impairment 
– sub threshold criteria

• Mild: few symptoms, milder impairment
• Moderate: between mild and severe
• Severe: many severe symptoms, marked 

impairment



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)
• Sleep apnea
• Hearing &Vision problems
• Thyroid disorder
• Hypoglycemia

McCracken JT. Kaplan and Sadock’s Comprehensive textbook of psychiatry. 2000;2679-2688.



Psychiatric Disorders to Consider in the 
Differential Diagnosis of ADHD in Adults

Psychiatric disorder

Major depression

Bipolar Disorder

Generalized Anxiety

Features Shared w ADHD

• Subjective report of poor
concentration, attention
and memory
• Difficulty with task 

completion

• Increased activity, 
difficulty maintaining 
attention/focus
• Irritability

• Fidgetiness
• Difficulty concentrating

Differential Features

• Substantial and episodic 
dysphoria

• Enduring dysphoric or
euphoric mood
• Insomnia
• Psychotic symptoms

• Exaggerated 
apprehension, worry
• Somatic symptoms of 

anxiety
Searight HR, et al. Am Fam Physician 2000;62:2077-2092.



Developmental Impact of ADHD

Pre-school
School-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 behavior

Occupational failure
Self-esteem issues
Relationship problems
Injury/accidents
Substance abuse,
Risky sexual behavior

Adolescent Adult
College Age



Patients with ADHD Frequently 
Have Coexisting Disorders

1. The MTA Cooperative Group. Arch Gen Psych. 1999;56(12):1073-1086; 2. Shekim WO, et al. Compr Psych. 1990;31(5):416-425; 3. Biederman 
J, et al.  Arch Gen Psych. 1996;53(5):437-446; 4. Barkley RA. 2nd ed. 1998:152-213; 5. Biederman J, et al.  Am J Psych. 993;150(12):1792-
1798.

31%
ADHD only

14%
Conduct
Disorder

11%
Tics

40%
Oppositional 

Defiant Disorder

34%
Anxiety4%

Mood 
Disorder

14%
ADHD only

30%
Drug Abuse

53%
Generalized Anxiety 

Disorder

34%
Alcohol 

Abuse/Depende
nce

25%
Cyclothymia

25%
Dysthymia

15%
Panic 

Disorder

13%
OCD

Children and Adolescents Adults



ADHD Subtypes, 
Comorbidities, and Age

n=3559 <6 years Children Adolescent Adults

ADHD/ADD ADHD>ADD ADHD>ADD ADHD=ADD ADD>ADHD
Oppositional defiant 
disorder (ODD) + + + + + + + + +?

Communication 
disorders + + + +? +?

Conduct disorder 
(CD) + + + + + + Anti-social

Anxiety disorders -/+ + + + + + + + +

Mood disorders - + + + + + +

Depressive disorders - + + + + + +

Substance use - - + + +

1. Turgay A. Essent Psychopharmacol. 2005;6(5):277-90; 2. Turgay A. APA. 2006; Abstract 723.



TREATMENT



Canadian ADHD Practice 
Guidelines

Fourth Edition



GUIDE CADDRA POUR LES TRAITEMENTS PHARMACOLOGIQUES DU TDAH AU CANADA —  FÉVRIER 2020
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S���NH�QBS�QBMJFS�EF���K

%PTF�NBY�K��&OGBOU�FU�BEPMFTDFOU������NH�
"EVMUF������NH

Première 
intention 'PRVFTU¥ $BQTVMFT���������

�������������NH (SBOVMFT�TBVQPVESBCMFT _���I ���NH�EJF�B�N� �����
S������NH�QBS�QBMJFS�E�BV�NPJOT���K�

%PTF�NBY�K��&OGBOU�FU�BEPMFTDFOU������NH�
"EVMUF�������NH

Deuxième 
intention

.ÏUIZMQIÏOJEBUF�
DPVSUF�BDUJPO
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NON PSYCHOSTIMULANT — INHIBITEUR SÉLECTIF DU RECAPTAGE DE LA NORADRÉNALINE

Deuxième 
intention

4USBUUFSB¥
	BUPNPYÏUJOF
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�������������NH
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&OGBOU�FU�BEPMFTDFOU��
���NH�LH�K�

"EVMUF������NH�EJF�Y�
��Ë����K

4BOT�PCKFU
.BJOUFOJS�EPTF�BV�NPJOT������K�BWBOU�E�BKVTUFS��
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NON PSYCHOSTIMULANT — AGONISTE SÉLECTIF DES RÉCEPTEURS ALPHA-2A ADRÉNERGIQUES

Deuxième 
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	HVBOGBDJOF�93
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-B�UBJMMF�SÏFMMF�EFT�DPNQSJNÏT�FU�DBQTVMFT�O�FTU�QBT�DFMMF�JMMVTUSÏF��-FT�TUJNVMBOUT�Ë�MPOHVF�EVSÏF�E�BDUJPO�POU�UFOEBODF�Ë�BWPJS�VO�QPUFOUJFM�E�BCVT�JOGÏSJFVS�Ë�DFMVJ�EFT�GPSNVMBUJPOT�Ë�DPVSUF�EVSÏF�E�BDUJPO��-FT�OPO�TUJNVMBOUT�O�POU�QBT�
EF�QPUFOUJFM�E�BCVT���-FT�SÏQPOTFT�QIBSNBDPDJOÏUJRVFT�FU�QIBSNBDPEZOBNJRVFT�WBSJFOU�E�VO�JOEJWJEV�Ë�M�BVUSF��-F�DMJOJDJFO�EPJU�VUJMJTFS�TPO�KVHFNFOU�DMJOJRVF�RVBOU�Ë�MB�EVSÏF�EF�M�FGGJDBDJUÏ�FU�OPO�TFVMFNFOU�BVY�WBMFVST�EF�DPVSCFT�
QIBSNBDPDJOÏUJRVFT�FU�EF�EVSÏF�EF�M�FGGFU�SBQQPSUÏFT���-FT�EPTFT�EF�EÏQBSU�TPOU�UJSÏFT�EFT�NPOPHSBQIJFT�EF�QSPEVJU��-B�$"%%3"�SFDPNNBOEF�EF�EÏCVUFS�FO�HÏOÏSBM�BWFD�MB�QMVT�QFUJUF�QPTPMPHJF�EJTQPOJCMF���1PVS�MFT�JOGPSNBUJPOT�
TQÏDJGJRVFT�DPODFSOBOU�M�JOTUBVSBUJPO�M�BKVTUFNFOU�FU�MF�DIBOHFNFOU�EF�NÏEJDBNFOU�QPVS�MF�5%")�MFT�DMJOJDJFOT�TPOU�JOWJUÏT�Ë�DPOTVMUFS�MFT�MJHOFT�EJSFDUSJDFT�DBOBEJFOOFT�TVS�MF�5%")�	XXX�DBEESB�DB
���7ZWBOTF����NH�FTU�VO�
EPTBHF�IPST�JOEJDBUJPO�QPVS�MF�USBJUFNFOU�EV�5%")�BV�$BOBEB��-B�WFSTJPO�PSJHJOBMF�EF�DF�UBCMFBV�GVU�EÏWFMPQQÏF�QBS�"OOJDL�7JODFOU�.�%��FO�DPMMBCPSBUJPO�BWFD�MB�%JSFDUJPO�EFT�DPNNVOJDBUJPOT�FU�EF�MB�QIJMBOUISPQJF�EF�
M�6OJWFSTJUÏ�-BWBM��$POTVMUF[�M�JOGPSNBUJPO�TVS�MFT�GPSNVMBJSFT�QSPWJODJBVY�FU�GÏEÏSBVY�BV�UJOZVSM�DPN�VG�NYSM

%FYFESJOF¥

7ZWBOTF¥

"EEFSBMM�93¥

+VTRV�Ë

+VTRV�Ë
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Benefits of Long-Acting 
Stimulant Formulations

• Core impairments continue all day long
• Use of a long-acting stimulant 

formulation may improve medication 
compliance1

• May decrease abuse potential
• Smoother, more consistent coverage

1Swanson J., CNS Drugs, 2003; 17:117-131.



Methylphenidate interactions 
with other drugs

1. Caution with Monoamine oxidase inhibitors (MAOI) 
antidepressants: e.g., 

Phenelzine (Nardil) Orphenadrine (Norflex)
Tranylcypromine (Parnate) Cyclophosphamide (Cytoxan)
Isocarboxazid (Marplan)

2. Inhibits metabolism
a) warfarin (Coumadin)
b) anticonvulsants (Phenobartital, Donnatal)
c) tricyclic antidepressants (Imipramine)

à Need to adjust dose







Summary

• ADHD is very prevalent 
−6-8% of child population
−4% of adult population

• Hyperactivity & impulsivity decrease 
with age

• Genetics & brain development 
implicated in etiology



Summary 
(continued)

• ADHD is highly comorbid
−70% in childhood
−85% in adulthood

• Nature of comorbidity changes 
with time

• Need to treat all impairment
−Psychosocial treatments 
−Medication treatments


