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•  What is ADHD? 
•  Why treat ADHD? 
•  What causes ADHD? 
•  Neurobiological Understanding of ADHD 
•  Recent Controversies in ADHD 

PLEASE ASK QUESTIONS 



What	  is	  ADHD?	  

•  Collec1on	  of	  symptoms	  (syndrome)	  
including	  difficulty	  staying	  focused,	  
difficulty	  controlling	  behavior,	  and	  
hyperac1vity	  (over-‐ac1vity).	  	  

•  Symptoms	  cause	  difficulty	  in	  school,	  
social	  and	  family	  interac1ons.	  
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Symptoms	  
•  Fever	  
•  Cough	  
•  Shortness	  of	  

breath	  

Diagnos0c	  Test	  

Pathophysiology	  

Treatment	  
Targe1ng	  the	  
cause	  alleviates	  
symptoms	  

Bacterial	  Pneumonia	  



Do	  symptoms	  alone	  cons1tute	  a	  
disorder?	  



	  
Reliability	  vs.	  Validity	  

	  
Reliability	  
1.  Classifica1on	  

system	  in	  which	  
different	  
clinicians	  can	  
arrive	  at	  the	  
same	  conclusion	  

Validity	  
1.  Underlying	  cause	  

of	  a	  disease	  is	  
known.	  

2.  Remove	  the	  
underlying	  cause	  
&	  symptoms	  
resolve	  



Treatment	  &	  Validity	  

• Without	  claims	  of	  diagnos1c	  
validity,	  are	  we	  just	  “crea1ng”	  
disorders?	  

• Should	  treatment	  s1ll	  be	  
provided?	  



Why	  treat	  ADHD?	  

•  Cluster	  of	  symptoms	  (syndrome):	  	  
– Can	  be	  detected	  and	  reliably	  
diagnosed	  

– Are	  associated	  with	  significant	  
nega1ve	  outcomes	  

– Improvement	  with	  treatment	  



Is	  the	  diagnosis	  reliable?	  

•  Established	  by	  “field	  trials”	  	  
– Over	  2246	  pa1ents	  interviewed	  for	  DSM-‐5	  
– Reliability	  (kappa	  sta1s1c)	  measured	  as	  
diagnos1c	  agreement	  between	  2	  
independent	  clinicians.	  	  

– Kappa	  ~	  0.6	  (substan1al	  agreement)	  



Is	  the	  diagnosis	  impairing?	  



Motor	  
Vehicle	  
Accidents	  



Life1me	  Rates	  of	  SUD	  	  
in	  Controlled	  Longitudinal	  Studies	  of	  ADHD	  Adults	  	  
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(	  from	  Wilens	  et	  al.,	  Psych	  Clin	  N	  Am:	  2004)	  



Onset	  of	  Substance	  Abuse	  in	  ADHD	  
Adults	  

(Retrospec1vely	  Derived)	  
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Wilens	  TE,	  et	  al.	  J	  Nerv	  Ment	  Dis.	  1997;185(8):475-‐482.	  

*	  
*p<.05 vs control 



High	  School	  Academics	  



High	  School	  Dropout	  Rates	  



Do	  treatments	  help?	  

•  Over 250 
controlled studies 
in children 

•  Response rate ~ 
70%  

•  90 ~ 95% will 
respond to one of 
the stimulants 

•  Effect size = 0.8 



Summary	  

•  ADHD:	  
– Can	  reliably	  be	  diagnosed	  
– Confers	  risk	  for	  significant	  nega1ve	  
outcomes	  

– Can	  be	  helped	  with	  treatment	  
•  Should	  ADHD	  be	  treated?	  Is	  it	  a	  real	  
disorder?	  
	  



What	  causes	  ADHD?	  



ADHD:	  E1ologies	  
ADHD	  is	  a	  heterogeneous	  behavioral	  

disorder	  with	  mul1ple	  possible	  e1ologies.	  



Causes	  of	  ADHD	  





Rela1ve	  Effects	  



Paren1ng	  

• Misairibu1ng	  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-regulation 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 



Neurocogni1ve	  Models	  of	  Self-‐
Regula1on	  

•  Top-‐down	  control	  
– Impairments	  in	  inhibitory	  
control	  	  	  

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

– Problem	  with	  the	  “brakes”	  



Neurocogni1ve	  Models	  of	  Self-‐
Regula1on	  

•  Bottom-‐up	  processing	  
– Dysfunction	  in	  processing	  
expected	  rewards	  

– Unusually,	  strong	  
responses	  	  to	  immediate	  
vs.	  delayed	  rewards	  

– Problem	  with	  the	  “gas”	  
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Top	  Down	  Control	  
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fMRI	  studies	  of	  top-‐down	  control	  



Shaw et al., PNAS, 2007 

Delay	  in	  Cor0cal	  Matura0on	  
in	  Children	  with	  ADHD	  

	  



Kaplan–Meier curves illustrating the proportion of cortical points that had attained peak 
thickness at each age for all cerebral cortical points (Left) and the prefrontal cortex (Right).  

P. Shaw et al. PNAS 2007;104:19649-19654 

Delay	  in	  Cor0cal	  Matura0on	  
in	  Children	  with	  ADHD	  



Bo/om-‐up	  Reward	  Processing	  

Which	  would	  you	  prefer?	  
	  

$10	  today 	   	  $11	  in	  6	  months	  	  

Which	  would	  you	  prefer?	  
	  

$10	  in	  1	  month 	   	  $11	  in	  6	  months	  	  

Which	  would	  you	  prefer?	  
	  

$15	  in	  2	  weeks 	   	  $25	  in	  1	  year	  

Delayed	  Discoun0ng	  



Steeper	  discoun1ng	  curve	  

•  Non-‐ADHD	  sample	  
•  ADHD	  sample	  



fMRI	  studies	  of	  reward	  



Summary	  

•  ADHD	  is	  biologically	  heterogeneous	  
•  The	  development	  of	  top-‐down	  control	  
systems	  may	  be	  delayed	  

•  Boiom-‐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	  diagnos1c	  rates	  of	  ADHD	  
increasing?	  



2013	  CDC	  
Report	  





Reduced	  S1gma	  &	  Improved	  Access	  



Increasing	  Prevalence	  

•  Perinatal	  complica1ons	  
– Preterm	  &	  low	  birth	  weight	  

•  Environmental	  Toxins	  
• Media	  Effects	  (unlikely)	  





Diagnos1c	  slide	  

•  Diagnosis:	  6	  or	  9	  symptoms	  
– 	  What	  about	  5	  of	  9?	  4	  of	  9?	  

• “Ritalin	  is	  safe,	  safer	  than	  
aspirin.”	  
– 	  Cogni1ve	  enhancement?	  



Academic	  Standards	  

•  Diagnos1c	  rates	  differ	  from	  state	  to	  state	  
•  Consequen1al	  accountability	  statutes	  

– School	  funding	  con1ngent	  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	  incen1ves	  to	  
improve	  student	  success	  rates,	  students	  are	  
more	  likely	  to	  be	  diagnosed	  with	  ADHD	  



Summary	  

•  Increase	  in	  the	  diagnoses	  of	  ADHD	  	  
– Progress	  

•  Less	  sigma	  
• Beier	  access	  &	  recogni1on	  

– Increase	  in	  true	  prevalence	  
•  Toxic	  exposures,	  perinatal	  complica1ons	  

– Diagnos1c	  slide	  
•  Trea1ng	  sub-‐threshold,	  cogni1ve	  enhancement	  
•  School	  standards	  
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