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ADHD 

!  Attention deficit-hyperactivity disorder (ADHD/ADD) 
! A psychiatric and neurobehavioral disorder 
! Characterized by  

" difficulty staying focused and paying attention 
" difficulty controlling behavior 
" hyperactivity (over-activity) 

!  One of the most common childhood disorders and can 
continue through adolescence and adulthood. 



ADHD Causes 

!  No specific cause of ADHD is known 
!  Twin studies have shown a large genetic component 

(highly heritable) 
! Combination of various genes (many affect dopamine 

transporters) 

!  Smaller role from environmental factors 
! Exposure to cigarette smoke during pregnancy 
! Childhood exposure to lead 
! Low birth weight, premature birth, childhood TBI 



ADHD Symptoms 

!  Everyone has occasional difficulty sitting still, paying 
attention, or controlling impulsive behavior.  

!  For some children and adults, however, the problem 
is so pervasive and persistent that it interferes with 
their daily lives at home, at school, at work, and in 
social settings. 

!  Currently affecting 5-8% of school age children 
with symptoms persisting into adulthood in as many 
as 60% of cases (i.e. approximately 4% of adults) 

American Psychiatric Association (2000). Diagnostic and statistical manual 
of mental disorders: DSM IV (4th ed., text, revision) 



ADHD Symptoms 

!  Three subgroups of symptoms: 
1.  Inattention 
2.  Hyperactivity-Impulsivity 
3.  Combination of 1 & 2 

American Psychiatric Association (2000). Diagnostic and statistical manual 
of mental disorders: DSM IV (4th ed., text, revision) 



ADHD Symptoms- Inattentive Type 

1.  Be easily distracted, miss details, forget things, and frequently switch from 
one activity to another 

2.  Have difficulty maintaining focus on one task 

3.  Become bored with a task after only a few minutes, unless doing something 
enjoyable 

4.  Have difficulty focusing attention on organizing and completing a task or 
learning something new or trouble completing or turning in homework 
assignments, often losing things (e.g., pencils, toys, assignments) needed to 
complete tasks or activities 

5.  Not seem to listen when spoken to 

6.  Daydream, become easily confused, and move slowly 

7.  Have difficulty processing information as quickly and accurately as others 

8.  Struggle to follow instructions. 
APA DSM IV 



ADHD Symptoms- Hyperactive-Impulsive 
     Type 

1.  Fidget and squirm in their seats 

2.  Talk nonstop 

3.  Dash around, touching or playing with anything and everything in sight 

4.  Have trouble sitting still during dinner, school, and story time 

5.  Be constantly in motion 

6.  Have difficulty doing quiet tasks or activities 

!  Other impulsive symptoms: 
!  Be very impatient 

!  Blurt out inappropriate comments, show their emotions without restraint, and act 
without regard for consequences 

!  Have difficulty waiting for things they want or waiting their turns in games 
APA DSM IV 



ADHD Exhibited Problems 

!  Untreated, ADHD can have profound consequences:  
! School failure, depression, conduct disorder, failed 

relationships, and substance abuse. 
! Hyperactivity can diminish in the teen years 

transitioning from childhood 
" However many symptoms can continue into adulthood 

!  Also ADHD can be mistaken for  
other problems 
!  Inattention = quiet personality 
! Hyperactive/Impulsive 

= emotional/disciplinary problems 

Children and Adults with Attention-Deficit/Hyperactivity Disorder 
(CHADD) 



-Medication 
-Psychotherapy 
-Alternative Interventions 

Treatment for ADHD 



Treatment- Medication 

!  The most common type of medication used for 
treating ADHD are stimulants 
! Adderall (amphetamine) 
! Ritalin (methylphenidate) 
! Concerta (methylphenidate (long acting)) 
! Focalin (dexmethylphenidate) 



Treatment- Medication 

!  ADHD medications reduce hyperactivity and 
impulsivity and improve their ability to focus, work, 
and learn. Medication also may improve physical 
coordination. 





Medication Side Effects? 

!  Most common side effects 
! Decreased appetite 
! Sleep problems 
! Anxiety 
!  Irritability 

!  Other side effects 
! Personality change: appearing “flat” or without emotion 
! Tics 

Children and Adults with Attention-Deficit/Hyperactivity Disorder 
(CHADD) 



Medication Side Effects? 

!  Rare but serious side effects 
! ADHD patients w/ existing heart conditions 

" Higher risk of strokes, heart attacks, and/or sudden death 

! Psychiatric Problems (1 in 1,000) 
" Hearing voices 
" Hallucinations 
" Being suspicious for no reason 
" Manic condition 

! Suicidal thoughts (found in Strattera medication only) 

Children and Adults with Attention-Deficit/Hyperactivity Disorder 
(CHADD) 



-Medication 
-Psychotherapy 

-Alternative Interventions 

Treatment for ADHD 



Treatment- Psychosocial 

!  The evidence is strong for the effectiveness of 
behavioral treatments in ADHD. 



Treatment- Psychosocial 

!  The evidence is strong for the effectiveness of 
behavioral treatments in ADHD. 

!  Recommended first line in those who have mild 
symptoms and in preschool-aged children 

!  Therapies include: 
! Psychoeducational input (within school) 
! Cognitive Behavior Therapy 



Treatment- Psychosocial 

! Cognitive Behavior Therapy 
" Helps patients understand the thoughts and feelings that 

influence behaviors 
" May involve practical assistance: 

" Helping organizing tasks or completing schoolwork 
" Working through emotionally difficult events  
" Teaching how to monitor his or her own behavior 
" Controlling anger or thinking before acting 
" Clear rules and structured routines 



-Medication 
-Psychotherapy 
-Alternative Interventions 

Treatment for ADHD 



Alternative Interventions 

!  Neurofeedback (EEG Biofeedback) 
!  Interactive Metronome Training 
!  Nature exposure 
!  Light Therapy 
!  Massage Therapy 
!  Meditation 



Neurofeedback (EEG Biofeedback) 

!  Biofeedback: Using instruments to provide physiological 
information 

!  Neurofeedback: uses electroencephalography (EEG) to 
provide a signal that can be used by a person to receive 
feedback about brain activity. 



Neurofeedback (EEG Biofeedback) 

!  EEG is used to measure and then feedback information 
about physiological processes to the patient who is given 
instructions about modulating one of the physiological 
parameters in a desired direction 





Neurofeedback (EEG Biofeedback) 

!  Auditory and/or visual signals proportional to the relevant 
EEG measure are presented to the subject.  

!  The goal in children with ADHD consists of decreasing 
theta wave activity and increasing sensorimotor rhythm or 
beta wave activity 
! A tone may come on when the theta amplitude drops below a 

preset threshold, while a second tone may come on when the 
sensorimotor rhythm or beta amplitudes rise above a given 
value 

! Cognitive tasks are used along with auditory neurofeedback to 
promote generalization 



Literature Review 





“there is much work to be done to demonstrate that EEG 
biofeedback provides that alternative and that actually 
changing the EEG is the mechanism of change in ADHD 
symptoms (as opposed to just more time with a therapist)” 



Alternative Interventions 

!  Neurofeedback (EEG Biofeedback) 
!  Interactive Metronome Training 

!  Nature exposure 
!  Light Therapy 
!  Massage Therapy 
!  Meditation 



Interactive Metronome Training 

!  Relatively new intervention 
!  Computerized version of a simple metronome –  

i.e. what musicians use to "keep the beat” 
!  Computer makes a rhythmic beat that individuals 

attempt to match with hand or foot tapping. 



Interactive Metronome Training 

!  Computer makes a rhythmic beat that individuals 
attempt to match with hand or foot tapping. 

!  Auditory feedback is provided, which indicates how 
well the individual is matching the beat. 



Interactive Metronome Training 

!  Theory 
! Motor planning and timing deficits are common in 

patients with ADHD 
! Thought to be related to problems with  

behavioral inhibition that some experts believe are 
critical to ADHD. 

!  To date, one single study has examined 
this intervention for ADHD 



Am J Occup Ther. 2001 Mar-Apr;55(2):155-62. 



Interactive Metronome Study 

!  56 boys with ADHD 
!  19 on IM Training 
!  19 on selected non-violent video games  
!  18 control subjects 

!  Boys with ADHD who received the Interactive Metronome 
intervention improved significantly more in areas of: 
!  attention 
!  motor control 
!  language processing 
!  reading  
!  ability to regulate aggression  
than boys receiving either the video game treatment or no treatment. 

Shaffer, R.J. et al (2001). Effect of interactive metronome training on 
children with AD/HD. American Journal of Occupational Therapy, 55, 

155-162. 



Interactive Metronome Training 

!  With only one supporting study, needs more 
research 

!  Shows promise as an effective intervention 



Alternative Interventions 

!  Neurofeedback (EEG Biofeedback) 
!  Interactive Metronome Training 
!  Nature exposure 

!  Light Therapy 
!  Massage Therapy 
!  Meditation 



Nature Exposure 

!  How does Nature therapy 
work? 

Contact with nature restores 
attention in the general 

population. 



One explanation comes from Attention 
Restoration Theory 

!  Stephen Kaplan, PhD, U of Mich. 
!  According to Attention Restoration 

Theory: 
! Nature is engaging, so attracts our 

attention effortlessly. 
! This allows deliberate attention to 

rest. 
! Restored deliberate attention is then 

available when needed. 





Results: Findings suggest that everyday play settings make a 
difference in overall symptom severity in children with 
ADHD. Speci!cally, children with ADHD who play regularly 
in green play settings have milder symptoms than children 
who play in built outdoor and indoor settings. 
This is true for all income groups and for both boys and 
girls. 



Conclusion: Twenty minutes in a park setting was sufficient to 
elevate attention performance relative to the same amount 
of time in other settings. These findings indicate that 
environments can enhance attention not only in the general 
population but also in ADHD populations. “Doses of nature” 
might serve as a safe, inexpensive, widely accessible new 
tool in the tool kit for managing ADHD symptoms. 



Alternative Interventions 

!  Neurofeedback (EEG Biofeedback) 
!  Interactive Metronome Training 
!  Nature exposure 
!  Light Therapy 

!  Massage Therapy 
!  Meditation 



Light Therapy 

!  Purposeful exposure to light for the treatment of 
disorders 
! Sleep Disorders 
! Seasonal Affective Disorder 
! ADHD? 

" Rationale: delayed  
sleep/activity rhythm  
and/or  
seasonal mood symptoms 
may contribute significantly 
to disorder 



Results: Morning bright light therapy was associated with a 
significant decrease in both subjective and objective 
measures of core ADHD pathology, improved mood 
symptoms, and a significant phase advance in circadian 
preference. 

Conclusion: These findings suggest that during the fall/winter 
period, LT may be a useful adjunct in many adults with 
ADHD. 

J Clin Psychiatry. 2006 Oct;67(10):1527-35. 



Alternative Interventions 

!  Neurofeedback (EEG Biofeedback) 
!  Interactive Metronome Training 
!  Nature exposure 
!  Light Therapy 
!  Massage Therapy 

!  Meditation 



Massage Therapy 

!  Field TM, Quintino O, Hernandez-Reif M, Koslovsky G. 
!  Adolescence. 1998 Spring;33(129):103-8. 
!  Adolescents with attention deficit hyperactivity disorder benefit from 

massage therapy. 

!  28 adolescents with attention deficit hyperactivity disorder 
were provided either massage therapy or relaxation therapy 
for 10 consecutive school days.  

!  The massage therapy group, but not the relaxation therapy 
group, rated themselves as happier and observers rated them 
as fidgeting less following the sessions.  

!  After the 2-week period, their teachers reported more time on 
task and assigned them lower hyperactivity scores based on 
classroom behavior. 



Adolescence. 2003 Winter;38(152):623-38. 



Khilnani et al. (2003) 

!  30 students between the ages of 7 and 18 years 
(Mean = 13 years) diagnosed with ADHD 

!  Randomly assigned to a massage group or a wait-
list control group 

!  The massage group received massage therapy for 
20 minutes 2x per week over the course of 1 month. 

!  Results: massage therapy benefited students with 
ADHD by improving short-term mood state and 
longer-term classroom behavior. 



Alternative Interventions 

!  Neurofeedback (EEG Biofeedback) 
!  Interactive Metronome Training 
!  Nature exposure 
!  Light Therapy 
!  Massage Therapy 
!  Meditation 





Cochrane Review 

!  Four studies reviewed 
! 2 used mantra meditation 
! 2 others used yoga 
! Compared to “drugs, relaxation training, non-speci!c 

exercises and standard treatment control” 
!  Review found high risk of bias  
!  “As a result of the small number of studies that we 

were able to include in this review and the 
limitations of those studies, we were unable to draw 
any conclusions regarding the effectiveness of 
meditation therapy for ADHD.” 



Alternative Interventions for ADHD 

!  Neurofeedback (EEG Biofeedback) 
!  Interactive Metronome Training 
!  Nature exposure 
!  Light Therapy 
!  Massage Therapy 
!  Meditation 


