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What is ADHD?

e Collection of symptoms (syndrome)
including difficulty staying focused,
difficulty controlling behavior, and
hyperactivity (over-activity).

* Symptoms cause difficulty in school,
social and family interactions.

NIMH, 2015



Attention Deficit Hyperactive Disorder

Must meet at least 6 of the criteria within A1 and/or A2, and have experienced for at least the past 6 months.

Al: Inattention

a. Often fails to give close attention to details or makes careless mistakes
in schoolwork, at work, or during other activities (e.g., overlooks or misses
details, work is inaccurate).

b. Often has difficulty sustaining attention in tasks or play activities (e.g.,
has difficulty remaining focused during lectures, conversations, or reading
lengthy writings).

c. Often does not seem to listen when sfpoken to directly (e.g., mind
seems elsewhere, even in the absence of any obvious dlstractlon)

d. Often does not follow through on instructions and fails to finish
schoolwork, chores, or duties in the workplace (e.g., starts tasks but
quickly loses focus and is easily sidetracked; fails to finish schoolwork,
household chores, or tasks in the workplaee)

e. Often has difficulty organizing tasks and activities (e.g., difficu
managing sequential ta ifficulty keeping materlals and be onérngs |n

A2: Hyperactivity and Impulsivit

a. Often fidgets with or taps hands or feet or squirms in seat.

b. Often leaves seat in situations when remaining seated is
expected (e.g., leaves his or her place in the classroom, office or
other workplace, or in other situations that require remaining
seated).

c. Often runs about or climbs in situations where it is
inappropriate. (In adolescents or adults, may be limited to feeling
restless).

d. Often unable to play or engage in leisure activities quietly.

e. Isoften “on the go,” acting as if “driven by a motor” (e.g., is
unable or uncomfortable being still for an extended time, as in
restaurants, meetings, etc; may be experienced by others as being

B. Several inattentive or hyperactive-impulsive symptoms were present prior to age 12.
C. Criteria for the disorder are met in two or more settings (e.g., at home, school or work, with friends or relatives, or in other
I —

activities).

D. There must be clear evidence that the symptoms interfere with or reduce the quality of social, academic, or occupational

functioning.

E. The symptoms do not occur exclusively during the course of schizophrenia or another psychotic disorder and are not better
accounted for by another mental disorder (e.g., mood disorder, anxiety disorder, dissociative disorder, or a personality disorder).




Bacterial Pneumonia

Symptoms
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Do symptoms alone constitute a
disorder?







Treatment & Validity

* Without claims of diaghostic
validity, are we just “creating”
disorders?

 Should treatment still be
provided?



Why treat ADHD?

* Cluster of symptoms (syndrome):

—Can be detected and reliably
diagnosed

—Are associated with significant
negative outcomes

—|mprovement with treatment



Is the diagnosis reliable?

e Established by “field trials”
—QOver 2246 patients interviewed for DSM-5

— Reliability (kappa statistic) measured as
diagnostic agreement between 2
independent clinicians.

—Kappa ~ 0.6 (substantial agreement)



Is the diagnosis impairing?

Functional Impairment in Patients with ADHD
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FIGURE 1
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Lifetime Rates of SUD
in Controlled Longitudinal Studies of ADHD Adults

Mean age range at follow-up: 18-26 years
Total ADHD N=845, total Control N=1085
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Onset of Substance Abuse in ADHD
Adults

(Retrospectively Derived)

Probability

Age of Onset

Wilens TE, et al. J Nerv Ment Dis. 1997,185(8):475-482.



High School Academics
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High School Dropout Rates

Table 2. Details of Multivariate Model Predicting Repeated
Grade/High School Dropout

Odds ratio, 95%
Predictor confidence interval z statistic p value

ADHD 3.13[1.79,5.48 4.00 <.001
Low socioeconomic 2.20[1.37,3.53] 3.25 001
status
IQ <100 2.94 [1.84,4.69] 4.52 <.001
Disruptive disorders 1.51 [0.90,2.52] 1.57 A2
Mood disorders 1.31 [0.79,2.17] 1.06 29
Anxiety disorders 0.73 [0.43, 1.22] -1.19 23
Substance use 0.78 [0.49, 1.22] -1.09 .28
disorders

Learning disability 1.28 [0.75, 2.20] 0.90 37

Note: Predictors are also included in the model: study of origin, sex,
and age.




Do treatments help?

* Over 250
controlled studies
In children

 Response rate ~

70%

Ell. 90 ~ 95% wil

=8 respond to one of

Goop SHAINK, BAD SHRINK the stimulants
 Effect size =0.8




Summary

 ADHD:
—Can reliably be diagnosed

—Confers risk for significant negative
outcomes

—Can be helped with treatment

* Should ADHD be treated? Is it a real
disorder?



What causes ADHD?



ADHD: Etiologies

ADHD is a heterogeneous behavioral
disorder with multiple possible etiologies.

Neuroanatomic Genetic
Neurochemical origins




Causes of ADHD

B Heritable
mLBW

mFASD

® Lead (high)

0 Smoking

® Perinatal

® Other (Toxins)




Heritability of ADHD ADHD
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Relative Effects

Pre- and Perinatal Risk Factors for ADHD

Results from Logistic Regression Model

Cigarette Exposure
Alcohol Exposure
Drug Exposure

Low Birth Weight
Psychosocial Adversity
Socoeconomic Status
Age at Birt!

Parental 10

rarenmal ADHD

Parental Conduct Disorder

L J . L

Odds Ratio
(ADHD vs Control)



Parenting

* Misattributing cause &

effect




Neurobiological Models
of ADHD



SELF-REGULATORY CONTROL

The capacity to weigh prospects for
pleasure in the present moment with
potential, temporally more remote,
adverse consequences of those actions
—I.e. self-requlation is needed to weigh
cross-temporal contingencies of actions
—as well as to monitor and update
action plans on-line as they unfold



ADHD is a Prototypical Disorder
of Self-Regulatory Control

Distractibility

*Impulsivity



Neurocognitive Models of Self-
Regulation

* Top-down control

—Impairments in inhibitory
control

—Impaired capacity to
suppress responses elicited |
by stimuli (Barkley, 2007)

—Problem with the “brakes”




Neurocognitive Models of Self-
Regulation

* Bottom-up processing

—Dysfunction in processing
expected rewards

—Unusually, strong
responses to immediate
vs. delayed rewards

—Problem with the “gas”




Cortical-Subcortical Circuits
Subserve Self-Regulatory Control

Frontostriatal Mesolimbic

Top-Down Control Bottom-Up Processing




Top Down Control

Congruent Incongruent
RED RED
BLUE BLUE
YELLOW YELLOW

GREEN GREEN



fMRI studies of top-down control

Medial view:

Thalamus

Lateral view: Basal ganglia




Delay in Cortical Maturation
in Children with ADHD

Shaw et al., PNAS, 2007

TYPICALLY DEVELOPING
CONTROLS
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Bottom-up Reward Processing

Which would you prefer?

S10today  S$11in 6 months

Which would you prefer?

S10in 1 month S11 in 6 months

Which would you prefer?

S15 in 2 weeks S25in 1 year
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Year

Scheres 2007
Stréhle 2008
Plichta 2009
Hoogman 2011

Stoy 2011

Camona 2012
Paloyelis® 2012
Edel® 2013

OVERALL

fMRI studies of reward

Statistics for each study

Std diff in means and 90% CI

Std diffin  Standard Variance Lower

means
1.060
1.438
0.746
0.368
0.418
0.906
0.000
0.563

0.476

QLEOOOOO

error

0.519
0.597
0.445
0.202
0.361
0.371
0.267
0.468

0.120

0.270
0.357
0.198
0.041
0.130
0.138
0.071
0.220

0.014

limit
0.205
0.455
0.014
0.035
-0.176
0.296
-0.440
-0.208

0.279

Upper
limit
1.914
2.420
1.478
0.701
1.012
1.517
0.440

1.333
0.673

z-
value

2.041
2.407
1.677
1.819
1.157
2.442
0.000
1.224

3.974 340

2.0

36

“HYPER” ‘HYPO”

VS-Responsiveness
ADHD vs. Healthy




Summary

ADHD is biologically heterogeneous

The development of top-down control
systems may be delayed

Bottom-up reward processing may over-value
immediate rewards

Disturbances in either system (or both) may
lead to similar impulsive behaviors



Controversies in ADHD

Why are diagnhostic rates of ADHD
increasing?



2013 CDC
Report
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Percentage of Children with ADHD Diagnosis, by U.S. Region (2010)

MIDWEST
10.7%
' . &
=“ 4 NORTHEAST
“ 10.2%
WEST
1.8%

11.8%

SOURCE: Express Scripts research based on additional data from the U.S. Census
and the U.S. Centers for Disease Control.



Reduced Stigma & Improved Access

‘ADD

ATTENTION DEFICIT

"H D

UNFILU

I f MBEH BEIN ' HE KII] WITH ADHD.
%) TRUTH IS, | STIll HAVE IT.




Increasing Prevalence

* Perinatal complications
—Preterm & low birth weight

* Environmental Toxins

* Media Effects (unlikely)



Diagnosis: rising {in10
By some counts, autism diagnoses have climbed steadily

since the 1970s. Some research has found explanation
for more than half of the rise (right).
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Diagnostic slide

* Diagnhosis: 6 or 9 symptoms
— What about 5 of 9? 4 of 97

e “Ritalin is safe, safer than
aspirin.”

— Cognitive enhancement?



Academic Standards

Diagnostic rates differ from state to state

Consequential accountability statutes

— School funding contingent on the number of
students who pass standardized tests

States that enacted these measures early was

ADHD diagnoses go up faster

When schools are given financial incentives to
improve student success rates, students are
more likely to be diagnosed with ADHD



Summary

* Increase in the diagnoses of ADHD

— Progress
* Less sigma
* Better access & recognition

—Increase in true prevalence
e Toxic exposures, perinatal complications

— Diagnostic slide
* Treating sub-threshold, cognitive enhancement
* School standards
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