Managing ADHD: What Are We
Missing?

ADHD Prevalence and
Treated by Age
Persistence of 30-60%

Treated
~60%
2.5 million
8% prevalence rate in US
54 million age<18
~4.3 million with ADHD

Adult

Treated
10-15%
1.6 million
4.4% prevalence rate in US
250 million age≥18
~11 million with ADHD

Worldwide ADHD Prevalence in Adults
• Overall, rates of ADHD across the lifespan are not
increasing over the last 30 years
– 154 studies meta-analyzed from the past 3 decades
– No evidence of increasing prevalence when standardized
diagnostic approaches are used

• Far fewer studies have focused on adults
• More than 11 thousand people screened aged 18-44
years in ten countries in the Americas, Europe and
Middle East
• They estimated adult ADHD prevalence to average 3.5%
with a range of 1.2%-7.3%, with lower prevalence in
lower-income countries (1.9%) compared with higherincome countries (4.2%)
Polanczyk et al. Int J Epidem. 2014; 43: 434-442.
Fayyad J. et al. British Journal of Psychiatry. 2007; 190:402-409.

Adult ADHD Prevalence in Older Adults:
Longitudinal Aging Study Amsterdam (LASA)
• First epidemiological study on ADHD in older persons (age
55-85)
– 1494 participants screened with ADHD questionnaire
– 231 respondents administered structured diagnostic interview
– 6 out of 9 ADHD symptoms must be present in childhood for
ADHD diagnosis (relying solely on respondents′ recollection of
childhood symptoms)
– Other psychiatric diagnoses not included

•
•
•
•

Prevalence of syndromatic ADHD in adults: 2.8%
Prevalence of symptomatic ADHD in adults: 4.2%
Men and women reported similar levels of symptoms
Prevalence rates of inattentive and hyperactiveimpulsive subtypes were the same
Michielsen M et al. Br J Psychiatry. 2012;201:298-305.

Prevalence Rates of Psychiatric Disorders in Adults

Kessler RC et al. JAMA. 2003. 18;278(23):3095-105.
Kessler RC et al. Am J Psychiatry. 2006;63(4):415-24.
Merikangas KR et al. Arch Gen Psychiatry. 2007;64(5):543-52.

Neurobiology of ADHD
• Significant advances have been made over the years in
understanding the neurobiology of ADHD in children and
adults
• Receptors
– DAT density differences in striatum

• Cerebral/cerebellum morphology
– Volumetric differences

• Neurodevelopment
– Regional maturational delays

• Neural network activation
– Different activated networks for tasks
Volkow N, et al. Proc Natl Acad Sci USA. 2007;104:19649-19654.

Direct evidence for DA dysregulation in ADHD

Primary Objective: To evaluate the biological bases that might
underlie a reward/motivation deficit by imaging key components
of the brain dopamine reward system
•
•

Evaluated a large, medication-naïve sample (N = 97; n=53 with ADHD,
n=44 without ADHD)
Used different tracers to target different dopamine receptors
– [11C] Cocaine to probe DAT
– [11C] Raclopride to probe D2/D3

•

Used an a priori approach to identifying ROIs related to reward/motivational
processes (ie., midbrain à nucleus accumbens)

Direct evidence for DA dysregulation in ADHD
•

•

•

Significant differences
between ADHD and
non-ADHD
participants with
respect to both D2/D3
and DAT availability
Differences observed
primarily in left
hemisphere in both
reward/motivation and
limbic regions
Receptor availability
correlated negatively
with behavioral
measures of
attentional functioning

Volkow ND et al. JAMA. 2009; 309: 1084-1091.

Diagnostic Issues

DSM-5 Inattention Symptoms Include Memory and
Organization Deficits
5 of the following often apply:
• Easily distracted
• Careless mistakes
• Difficulty sustaining attention
• Poor listening
• Leaves tasks unfinished
• Avoids tasks requiring sustained attention
• Loses things
• Forgetful
• Difficulty organizing

DSM-5 Hyperactivity/Impulsivity Traits Emphasize
Internal Drive and Activity
5 of the following often apply:
•Fidgeting
•Inability to stay seated
•Moving excessively (restlessness)
•Difficulty doing quiet activities
•“On the go”
•Talks excessively
•Blurts out answers
•Difficulty awaiting turn
•Interrupting/intruding

Diagnostic Differences Between DSM-IV and DSM-5 for
Adult ADHD
Impairments

DSM-IV

DSM-5

"Symptoms that caused
impairment were present
before age 7 years"

"Several inattentive or
hyperactive-impulsive
symptoms were present prior
to age 12"

"Some impairment in at least 2 There is no longer the
settings" before age 7
requirement that the
symptoms create impairment
by age 12
"Clear evidence of clinically
significant impairment in
social, academic, or
occupational functioning"

"Several inattentive or
hyperactive-impulsive
symptoms are present in 2 or
more settings." "Clear
evidence that the symptoms
interfere with or reduce the
quality of social, academic, or
occupational functioning."

Developmental Phases
Clinical presentation of ADHD changes across development and is related to interplay
among environmental demands, external supports available, and typical symptom
trajectories
More

External Supports

Inattention

Environmental Demands
Less

Child

Teens

Young Adult

Hyperactivity
Older Adult

Goodman D et al. J Clin Psychiatry. 2012;73(2):192–201.

Predictors of Poor Transitions
to Adulthood

• Risk factors for persistent ADHD and a poor outcome in
adolescence may include
– severity of ADHD
– comorbidity,
– low social competence
– peer rejection

Mrug et al., 2012; Murray-Close et al., 2010; Weiss & Hechtman, 1993 .Schei et al. 2015

Higher Risks by Age for Untreated ADHD
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Goodman D. Journal of Psychiatric Practice. 2007; 13(5): 318-327.

Collateral Information
Gathering clinical information to make diagnosis varies based on developmental
level; most adult patients rely on self-report; efforts must be made to gather collateral
info as much as possible

AGE:

7

12
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25

Child

Adolescent

Adult

Teacher

Self

Self

Parent

Teacher

Spouse/Partner

Self

Parent

Sibling

Grandparent

Grandparent

Friend

Other adult

Other Adult

Co-worker

Behavioral Observation
Primary source for information
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Self Report

Comprehensive Initial Adult Psychiatric
Evaluation for ADHD
• Determine the specific current ADHD symptoms
• Determine presence of ADHD in childhood
• Determine level of daily impairments in multiple life
domains
• Assess for history of and concurrent psychiatric
comorbidities; differential diagnosis
• Assess family psychiatric history
• Assess medical history and current medications
• Evaluate risks for the use of ADHD medications

Treatment Issues

Managing Adolescent vs. Adult ADHD
• Adolescents are not little adults, but they’re not big children –
unique clinical considerations
• Need information from both the adolescent patient and caregiver;
decisions about where to focus should be made based on
adolescent’s developmental level (i.e., younger or less mature
adolescents would require more input from parents)
• Must take into consideration social functioning more so than
younger children; and in many cases more so than adults
• Must recognize normative development and challenges faced by
all adolescents (e.g., substantially increasing academic
demands; changes in sleep; increases in risk-taking/substance
involvement)
• Need to thoroughly assess context for misuse/diversion of
medication and educate patients and caregivers around this
issue

Understanding the Role of Stimulants in a
Comprehensive Treatment Plan
• Medications manage symptoms well – know what to look
for and what to measure
• Medications can often affect neurocognitive functioning
related to ADHD symptoms
• Medications may not influence more complex aspects of
functioning (i.e., time management, organization) and
other modalities of treatment can be useful to address
these

Case Report (AA)
• 32 yo MWF c/o anxiety and worry. She can′t complete all
her tasks. She takes longer to finish tasks, is easily
distracted, is forgetful and loses things, ″zones out″ in
conversation, can′t keep track of home expenses and
husband is on her case
• Worries about getting things done and tries to recheck
her work to avoid careless errors
• Denies panic sxs, hypomania, depression, PMS
• Reports that she was always like this as far back as
elementary school, but managed to get by since
teachers liked her and she had lots of help/support

Adult ADHD Self-Report Symptom Checklist (ASRS):
Inattention

✔
✔
✔
✔
✔
✔
✔
✔
✔

Adult ADHD Self-Report Symptom Checklist
(ASRS): Hyperactivity/Impulsivity
✔
✔
✔
✔
✔
✔

✔
✔
✔

Case Report (AA)
• ADHD—inattentive type
– With a positive family history for likely ADHD

• Treatment with a long-acting, once-daily stimulant
medication, titrated to optimal therapeutic level as
measured by symptom reduction on the Adult SelfReport Symptom Checklist
• Initiate cognitive behavior therapy with some component
to address marital relationship issues

Adult ADHD Self-Report Symptom Checklist (ASRS):
Inattention

✔

✔

✔

✔
✔

✔

✔

✔
✔

✔
✔

✔

✔

✔
✔

✔

✔

✔

Adult ADHD Self-Report Symptom Checklist
(ASRS): Hyperactivity/Impulsivity
✔

✔
✔

✔
✔

✔

✔

✔
✔ ✔
✔

✔
✔ ✔
✔

✔
✔

✔

Case Report (AA)
• Monitor symptom improvement as well as impairment
and marital issues over time, the latter 2 of which are
likely to be improved by behavior therapy
• Neglecting important adjunctive role of behavior therapy
can lead to frustration or discontinuation of medication
• “Meds stop working” usually means that symptom
improvements are not enough to address impairment

Reasons for Discontinuing ADHD Medication After 1 Year

Frank et al. J Clin Psychiatry. 2015 Nov;76(11):e1459-68.

Adverse Effects of ADHD Medications
Leading to Non-Adherence

Frank et al. J Clin Psychiatry. 2015 Nov;76(11):e1459-68.

Adult ADHD & Comorbidities

Comorbidity Is The Rule in Adult ADHD:
MUST CAREFULLY ASSESS COMORBIDITY

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

Any
anxiety
disorder

47%

ADHD and SUD
• Adults with ADHD are at elevated risk of other disorders
• High rates of misuse of stimulants in some populations
• 15%-25% of adults with substance use disorder have
concurrent ADHD.
• Consistent treatment of ADHD can lower SUD risk in
adolescents and young adults – less so later.
• Adults with both diagnoses have:
–
–
–
–

Earlier onset
A longer course
Greater severity with more relapses
Greater difficulty remaining abstinent

Schoenfelder et al. Pediatrics, 2015.
Wilens et,al. Am J Psychiatry 2006.
Zulauf et al. Curr Psych Reports 2014.

Diagnostic Prioritization for Pharmacotherapy

Alcohol and substance abuse
Mood disorders
Bipolar and MDD

Anxiety disorders
Obsessive-compulsive disorder,
generalized anxiety disorder, panic

ADHD
Order of treatment also considers the
severity of the concurrent disorders.
Goodman D. Treatment and assessment of ADHD in adults. In: Biederman J, ed. ADHD Across the
Life Span: From Research to Clinical Practice—An Evidence-Based Understanding. Hasbrouck
Heights, NJ: Veritas Institute for Medical Education, Inc.2005.

Clinical Assessment of
Cardiac Risk
§ ECGs are not routinely required
Obtain cardiac clearance if:
• Spontaneous syncope or unexplained lightheadedness
• Exercise-induced syncope
• Exercise-induced chest pain
• Sudden death in family member under age 30
• History of cardiac abnormalities (structural or electrical)
in in self or family members

Cava J, Danduran M, Fedderly R, et al. Pediatr Clin N Am. 2004; 51:1401-1420.
Paterick TE, et al. JAMA. 2005;294:3011-3018.

Medications for ADHD

Methylphenidate Preparations
Generic methylphenidate
Methylin liquid
MPH SR
LA
OROS MPH*
MPH ER
MPH CD
MPH XR
DexMPH*
XL
MPH ER liquid
MPH transdermal patch

2-3 hrs
tablet
2-3 hrs
liquid
4 hrs
wax matrix
8 hrs
beaded (50:50)
12 hrs
OROS
6-8 hrs
beaded
8 hrs
beaded (30:70)
12 hrs multilayer bead (40:60)
3 hrs
tablet
10 hrs
beaded
12 hrs
liquid
12 hrs
patch
*FDA approved for ADHD in Adults

Amphetamine Preparations
Preparation

Duration of Action

Dextroamphetamine

2-3 hrs

liquid

Dextroamphetamine

2-3 hrs

tablet

Dextroamphetamine
spanules

4 hrs
6 hrs

tablet
beaded

Amphetamine racemic

6 hrs

tablet

Mixed AMPH salts
XR*

6 hrs
tablet
Up to 12 hrs beaded

AMPH XL liquid

12 hrs

AMPH XR ODT*

12 hrs
Orally
disintegrating tablet

AMPH XR

Tablet

Lisdexamfetamine*

Up to 13 hrs prodrug

liquid

*FDA approved for ADHD in Adults

Useful Things to Know
To Optimize Stimulant Treatments
• Side effects differ between agents & release patterns
– Peak or valleys may create side effects
– Different side effect profiles may be evident across different ages

• Adult methylphenidate studies separated from placebo
when dosing allowed > 1 mg/kg/day
– Many patients benefit from higher than FDA limit dosing but little
safety guidance

• Methylphenidate approx. 50% potency of amphetamine
• Taking breaks to overcome “tolerance” more appropriate
than dose escalation

Nonstimulants

• Atomoxetine*
• Guanfacine ER
• Clonidine ER

Not FDA
approved in
adult ADHD

• Off-label:
–
–
–
–

Bupropion (positive controlled adult trials)
Desipramine (positive adult trial)
Modafinil (although adult study negative)
Memantine (open label study only)

*FDA approved in adult ADHD

Side Effects With Stimulant Medication
•
•
•
•
•
•
•
•
•

Insomnia
GI upset
Decreased appetite
Weight loss
Headaches
Dry mouth
Constipation
Hand tremors
Jittery

Weisler RH et al. 2006. CNS Spectr. 11(8):625-639.
Adler L et al. 2005. Presented at the 158th Meeting of the
American Psychiatric Association, May 21-25.
Goodman DW et al. 2005. CNS Spectr .10(Suppl 20):26-34.

• Research on individual

stimulants has generally
shown no dose
relationship with sideeffects in group data
• Some research has
shown side effects may
be more likely in stimulantnaïve patients
• Children may be more
sensitive to side effects
than adults

Pregnancy and Stimulants
• Category C
– Amphetamines, methylphenidates, atomoxetine
– Animal reproduction studies have shown an adverse effect on
the fetus and there are no adequate and well-controlled studies
in humans, but potential benefits may warrant use of the drug in
pregnant women despite potential risks

Breastfeeding and Stimulants
• Amphetamine
– Detectable in breast milk
– Amphetamine in infants’ urine

• Methylphenidate
– Detectable in breast milk

• American Academy of Pediatrics considers
amphetamines and methylphenidate a contraindication
for breastfeeding
Available at www.fda.gov. Accessed January 15, 2008.

New Drugs in Development
Company

Mechanism

Shire

AMPH Triple beaded-duration 16 hours

Purdue

MPH Triple beaded-duration 16 hours

Ironshore

MPH –onset starts 8 hrs after ingestion (Delexis
technology) taken at bedtime for am coverage

Neos

Oral dissolving (ODT) long acting MPH

Rhodes

MPH Multilayered bead (IR40:ER60)

Neurovance

Triple reuptake inhibitor

Alcrobra

Metadoxine (high dose Vit B6)

Lilly

Edivoxetine- norepinephrine reuptake inhibitor

Sunovion

Dasotraline- triple reuptake inhibitor

Comprehensive Role of the Therapist
Presentatio
n
Symptom
History
of failure

Treatment

Outcome

Medication

Symptom
reduction

Organization
techniques

Improved
productivity

Cognitive
therapy

Modified
schema

Behavioral
avoidance

Behavioral
therapy

Change behavior
frequency

Lost opportunity for
skill development

Life-skills
building

Improve social
interactions

Impairments
Dysfunctional
outcome
Cognitive
distortions
Mood
disurbance

Goodman D. Treatment and assessment of ADHD in adults. In: Biederman J, ed. ADHD Across the
Life Span: From Research to Clinical Practice—An Evidence-Based Understanding. Hasbrouck
Heights, NJ: Veritas Institute for Medical Education, Inc.2005.

Does Neuropsychological Testing
Diagnose ADHD?

NO!
“These studies have examined male and female youth as
well as adults and found that most measures of EFs
have good positive predictive power for ADHD
(characterized by adequate sensitivity) but poor negative
predictive power (poor specificity)."
That is, abnormal scores on measures of EF test are
generally predictive of the diagnosis; however, normal
scores cannot rule out the diagnosis.
Siedman L. Clinical Psychology Review. 2006;36:207-226.

Utility of Neuropsychological
Assessment in ADHD?
• May review DSM ADHD Criteria
(scales alone do not establish time-course)
• May identify extremes of brain function that are
consistent with (not diagnostic of!) ADHD
• May clarify native strengths and challenges
eg. learning disabilities, low processing speed
• May clarify level of functional impairment vs. norms
• Required by many entities to justify accommodation

David W. Goodman & Craig Surman, MD

Is There Any Test or Brain Scan That
Confirms a Diagnosis of ADHD?

NO!
A wide range of brain structural differences and functional
patterns have been found across studies in individuals
with ADHD - but no tests have demonstrated specificity
and senstivity in replicated studies that received peerreview
The diagnostic criteria does not include any test.

David W. Goodman & Craig Surman, MD

Do Other Interventions Reduce
ADHD Symptoms?

ADHD Symptoms Are Resistant Other Interventions
Free Fatty Acids

Cognitive Training

Behavioral Interventions
Neurofeedback

49
Sonuga-Barke et al Am J Psychiatry 2013

Do Other Interventions Reduce ADHD Symptoms?
• Behavioral interventions do improve functional
impairments and are recommended to be used in
conjunction with medication
• Two large scale RCT’s in adults with ADHD have
demonstrated significant positive effects of cognitivebehavioral therapy

Safren et al. JAMA. 2010; 304: 875-880. Solanto et al..Am J Psychiatry. 2010; 167: 958-968.

Optimize ADHD Management!
• Help patients understand how ADHD manifests in their
life
• Educate about predictable risks, benefits – and what part
of outcome are not predictable
• Establish ADHD target symptoms and impairments and
track them
• Initiate behavioral/cognitive-behavioral therapy
• Re-evaluate safety of treatment
• Encourage strategies and “structure” – relationships,
roles, responsibilities that foster healthy function
• Monitor safety and re-evaluate need for interventions
– Impairment due to traits may vary with time

Resources
• For consumers:
– National Resource Center - CHADD.org
– ADD.org
– CADDAC.ca

• For professionals:
– APSARD.com
– CADDRA.ca

