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Outcomes of People with ADHD

 Less likely to complete high school (30% don’t graduate 

on time vs. 15% with no psychiatric diagnosis)

 3X more likely to be retained in grade

 Less likely to attend college and even fewer graduate

 Functional impairments at work: fired from more jobs; 

overall lower job performance

 Higher rates of relational problems: fewer close friends; 

difficulty keeping friends

 Higher risk for commission of crimes in adulthood
Stein D.S. et al, Pediatrics 2011.

Breslaw J. et al, J Psychiatric Research 45(3):295-301, 2011.



Children’s Comments From My Practice
 “Definition of RSP: Responsible Smart People”

11-year-old girl with ADHD and LD

 “To read, to listen, and to write”

3 wishes of an 8-year-old girl with ADHD and LD

 “To read, that’s all.”

3 wishes of a 13-year-old boy with ADHD & LD

 “To listen, to help the poor, and to not be crazy”

3 wishes of an 8-year-old boy with ADHD

 “I used to like school, when I did good—not now.”

14 year-old-girl with ADHD

 “Sometimes I worry I won’t go to college, and that really 

‘sucks,’ because I know that I am smart.”

15-year-old girl with ADHD



DEFINITION OF ADHD

 Developmentally Inappropriate:

 Inattention

 Hyperactivity/Impulsivity



DSM V Diagnostic Criteria for ADHD

 Persistent pattern of inattention and/or hyperactivity-impulsivity that interferes 

with functioning or development with symptoms present for at least 6 months, 

and inappropriate for developmental level:

 Inattention: Six or more symptoms of inattention for children up to age 16, or five or 

more for adolescents 17 and older and adults

 Hyperactivity and Impulsivity: Six or more symptoms of hyperactivity-impulsivity 

for children up to age 16, or five or more for adolescents 17 and older and adults; 

 Several inattentive or hyperactive-impulsive symptoms were present before age 

12 years.

 Several symptoms are present in two or more setting, 

 Clear evidence that the symptoms interfere with, or reduce the quality of, social, 

school, or work functioning (Impairment)

 Symptoms do not happen only during the course of schizophrenia or another 

psychotic disorder. Symptoms not better explained by another mental disorder 

 A co-occurring diagnosis of autism no longer excludes a diagnosis of ADHD



DSM V Subtypes of ADHD

 ADHD: predominantly inattentive presentation

 ADHD: predominantly hyperactive/impulsive 

presentation

 ADHD: combined presentation

 Other Specified ADHD: clinically significant 

impairment/distress but specify why full criteria not met

 Unspecified ADHD: clinically significant 

impairment/distress & not able to specify why (e.g., may 

be used in ED)
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The ADHD Iceberg
Chris A. Zeigler Dendy

 The Tip of the Iceberg . . . the obvious ADHD behaviors

 Inattention, Hyperactivity and Impulsivity

 Hidden below the surface… the not so obvious behaviors

 Weak executive functioning: working memory & recall, activation alertness & 

effort, control of emotions, complex problem solving

 Sleep disturbances: can’t fall asleep or wake up, sleep not restful, late for school, 

morning battles

 Impaired sense of time: often late, doesn’t judge passage of time accurately, lacks 

skills to plan ahead, hates waiting, homework takes forever, difficulty estimating 

time for tasks

 2-4 year developmental delay: less mature, less responsible, acts younger than 

chronological age

 Doesn’t learn easily from rewards & punishment: repeats misbehavior, long-term 

rewards don’t work

 Learning disabilities and learning problems: poor working memory, slow retrieval of 

information & cognitive processing, disorganization, poor fine motor coordination

 Low frustration tolerance: emotionally reactive, gives up easily, self-centered

 Co-existing conditions: ODD, conduct disorder, anxiety, depression, Tourette’s 

disorder, substance abuse, OCD



Epidemiology & Scope
 2016 national survey: 8% of children 2-17 had ADHD (5.4 million 

children)

 Median age of diagnosis 7 years (2014 data)

 1/3 diagnosed before age 6

 Majority first diagnosed by PCP

 Male: female ration 2:1

 Majority also meet diagnostic criteria for another mental health disorder

 Boys more likely to have externalizing d/o: ODD, conduct

 Girls more likely to have internalizing d/o: anxiety, depression

 Greater risk of diagnosis in youngest in class

Wolraich ML et al & AAP Subcommittee on Children & Adolescents with ADHD. Clinical practice 

guideline for the diagnosis, evaluation, and treatment of ADHD in children & adolescents. Pediatrics. 2019; 

144(4). https://pediatrics.aappublications.org/content/144/4/e20192528

https://pediatrics.aappublications.org/content/144/4/e20192528


ADHD Across the Life Span

 Worldwide prevalence among children 7% (2015)

 Prevalence of adult ADHD in US sample is 4.4%

 Persistence into adulthood based on strict childhood diagnostic 

criteria as low as 15%

 Several studies estimate 67-90% of adults have at least some 

impairment into adulthood (Faraone 2006 and Biederman 2010)

 Prospective studies find that treated or not, patients with ADHD 

at increased risk for: early death, suicide & psychiatric 

comorbidity—esp substance use d/o, lower educational 

achievement & increased rates of incarceration

Wolraich ML et al & AAP Subcommittee on Children & Adolescents with ADHD. Clinical practice guideline for the diagnosis, evaluation, and 

treatment of ADHD in children & adolescents. Pediatrics. 2019; 144(4). https://pediatrics.aappublications.org/content/144/4/e20192528

https://pediatrics.aappublications.org/content/144/4/e20192528


ADHD: Etiology
 Heterogeneous—no single cause

 Strong neurobiological basis:

 Cortical maturation > 2 year delay (greatest delays in frontal & 

temporal regions)

 Genetic factors—no single gene (heritability estimate 76% 

from twin studies)

 Temperament variations

 Medical causes (Fragile X, Turner, Klinefelter, Williams)

 Environmental influences on the developing brain (epigenetic): 

lead, smoking, alcohol, nutritional deficiencies, chronic 

psychosocial deprivation (e.g., chronic maltreatment, ACE)

 Familial

 Close relatives of people with ADHD have about 5x risk

 Sibling ~30% chance

French WP: Pediatric Annals, 2015:114.



Assessment



ADHD: Clinical Practice Guidelines—updated 2019
Wolraich ML et al & AAP Subcommittee on Children & Adolescents with ADHD. Clinical practice guideline for the diagnosis, evaluation, and

treatment of ADHD in children & adolescents. Pediatrics. 2019; 144(4). https://pediatrics.aappublications.org/content/144/4/e20192528

 Evaluate children 4-18 with academic or behavioral 

problems & symptoms of ADHD (based on DSM-V)

 Use DSM-V criteria (symptoms & impairment)

 Obtain information from parents and teachers

 Rule out alternative causes

 Assess for conditions that may coexist with ADHD

 What’s new—greater emphasis on:

 Consideration of ADHD as a chronic condition

 Identification of co-morbidities-learning, language, ASD, mood 

 Communication between PCP, schools, mental health 

consultants/subspeicalists & families

https://pediatrics.aappublications.org/content/144/4/e20192528


Diagnosis Entails:

 Identifying core symptoms

 Identifying possible underlying or 

alternative causes

 Identifying co-occuring conditions 

 Assessing function & look for impairments:

 Academic performance & productivity

 Parent, sibling and peer relations

 Ability to participate in organized community 

activities

 Self-esteem/demoralization



Normal Attention Span

 Normal attention span is about 3-5 minutes per year of a 

child’s age

 When evaluating for ADHD, child’s behavior must be 

compared to other children of the same age and 

developmental level 

 Take care to not mistake developmentally normative 

challenges with self-regulation as symptoms of ADHD:

 In a 2012 Canadian study, children who, compared to their 

same grade peers, were the youngest in their classrooms were 

39% more likely to receive an ADHD diagnosis than their 

oldest classmates (Morrow CMAJ 2012; 184:755)



ADHD: Changing Clinical Presentation

 Preschool (ages 3-5):
 Motor restlessness, impulsiveness, excessive temper tantrums, 

aggressiveness, delays in motor or language development

 School Age (ages 6-12):
 Inattention, easily distracted, disruptive in class, homework problems, peer 

rejection, perception of “immaturity”

 Adolescent (ages 13-18):
 Inner restlessness, poor self esteem & peer relationships, emotional lability, 

poor organization, limited self-monitoring, engages in risk-taking behaviors

 Adult:
 Poor social judgment & social skills; poor organization & planning; 

impatience, anger & irritability; shifting activities

Barkley RA. ADHD: A Handbook for Diagnosis and Treatment; 1998



Diagnostic Considerations in:

 Girls

 Preschoolers

 Adolescents

 Children with neurodevelopmental disorders



ADHD in Girls
 Male:female ratio:

 About 3 to 4:1 in children

 Closer to 2:1 in adults

 Age at dx tends to be older than in boys

 Maintain marked impairment by early adulthood, 

including risk for serious self-harm (10 year 

prospective study data):

 Suicide attempts (ADHD-C rate 22%, ADHD-I 8%, 

control rate 6%)

 Self-injurious behavior (ADHD-C 51%, ADHD-I 

29%, control 19%)
Hinshaw SP et al, J Consulting & Clinical Psychology, 2012; Biederman J et al. JAACAP 38:966, 1999; 



Preschool ADHD: Clinical Presentation
 2-5% of preschoolers meet diagnostic criteria for ADHD; 

(PATS study, 2006)

 Motor restlessness: can’t sit still; always, on the go

 Dangerously daring/“fearless;” multiple accidental 

injuries/destructive play

 Poor frustration tolerance/argumentative/excessive 

temper tantrums

 Expulsion from day care or preschool

 Aggression: 

 reactive/impulsive vs proactive/instrumental

 Consider: communication d/o, ASD

Wakschlag et al, JAACAP 47:632-641, 2008. ; Saylor KE. J Child Adoles Psychopharm, 2016; Greenhill 
L et al; J Am Acad Child Adolesc Psychiatry; 2006; 45:1284



Adolescent ADHD
 Emotionally immature compared with same-age peers

 Combined type: hyperactivity becomes less visible

 More difficult to get adequate observers; both parents & teachers 
have less time to observe

 Executive function impairments become more problematic: task 
initiation, task perseverance and oversight and organizational skills

 Tend to under-report their own level of symptoms and impairment

 Co-occurrence of anxiety & depression more frequent

 Higher risk of substance abuse

 Higher rates of driving accidents & driving citations

 School:

 Cognitive demands increase and adolescent expected to become 
more independent of adult supervision

 Academic problems that were less noticeable or effectively 
treated during elementary school may become more of a 
problem

Wolraich ML et al.  Pediatrics 115:1734, 2005.



What About Children with a

Neurodevelopmental Disorder?

 Children with neurodevelopmental disorders are often hyperactive, 

impulsive and inattentive 

 ADHD can be diagnosed using standard behavioral criteria

 Response to medication may not be the same as ADHD alone

 Neurodevelopmental disorders associated with ADHD:

 Autism Spectrum Disorder

 Fetal alcohol syndrome 

 Alcohol related neurodevelopmental disorder

 Down syndrome

 Prader-Willi syndrome

 Williams syndrome   

 Tourette syndrome

 Turner syndrome



Factors Which May Delay a Diagnosis of ADHD

 Primary inattentive presentation

 Female sex

 Higher IQ

 Well developed social skills 

 Highly supportive family (environmental scaffolding)

*May not see impairment until demands exceed capacity



ADHD: OFFICE ASSESSMENT

 Detailed medical history, physical and neurologic 
examination

 Vision and hearing evaluations

 Signs & symptoms of ADHD & impairment

 Exclusion of other illnesses; (overlapping symptoms)

 School history

 Class and homework productivity 

 Report cards

 Psychoeducational/IEP evaluation if appropriate

 Behavior rating scales: parent & school

 Neurodevelopmental evaluation (3 wishes, self/family 
drawing, fund of knowledge, memory, reading, visual-
motor, etc)



Overlapping Diagnostic Criteria

 Restless:  ADHD, GAD

 Concentration: ADHD, GAD, Depression, Dysthymia*

 Motoric: ADHD, GAD, Mania

 Distractibility: ADHD, Mania, Anxiety, Bipolar

 Sleep Disturb: ADHD, GAD, Depression

 Peer Difficulty: ADHD, ASD, ODD

 Irritability: GAD, ODD, Mania, Bipolar, Depression, 
Dysthymia

 Fatigue: GAD, Depression, Dysthymia*

* Persistent Depressive Disorder (DSM 5)

DSM-V



. . . So how to operationalize this in a primary care office?

 First visit:

 Understanding the problem both from parent and child 

perspectives—school failure? learning concerns? behavioral 

problems? social/emotional concerns? self esteem?

 Request serial report cards and copies of all school reports and 

meeting (e.g., SST, IEP)

 Parent and teacher behavior rating forms; adolescent self-report

 Second visit:

 Review report cards, meeting notes and behavior rating forms

 Complete history including detailed family/social history and 

differential diagnoses

 Begin treatment as appropriate

 Third visit:  follow-up within one month



Differential Diagnosis

 Developmental Disorders

 Language disorders, specific learning disabilities, giftedness, 
perceptual/processing disorders, ASD

 Emotional/Behavioral Disorders

 Demoralization vs mood disorder

 Depression, anxiety disorders, ODD, conduct disorder, 
adjustment disorder, PTSD, bipolar disorder, OCD (anxious 
perfectionism)

 Medical Disorders

 Seizures, hearing loss, ISAM, FAS, sleep disorders

 Environmental Disorders

 Child abuse/neglect, parental psychopathology, inappropriate 
educational placement, family dysfunction



ADHD: Comorbidity

 Comorbidity is the rule rather than the 
exception:
 67% of children have at least one comorbid condition

 20% have 3 or more comorbid conditions 

 Comorbidity in adults: 47% anxiety disorders; 38% 
mood disorders; 15% substance use disorders

Larson K et al Pediatrics 2011; 127:462.

Kessler RC et al. Am J Psychiatry 2006: 163:716. 



ADHD: COMMON COMORBIDITIES
 Disruptive Behavior Disorders

 Oppositional Defiant Disorder (40-70%)

 Conduct Disorder (15-20%)

 Language Disorders—especially pragmatics (30-35%)

 Learning Disorders (25-50+%)

 Problems with written language 

 Reading disorders

 Impairment of academic performance & productivity 

 Developmental Coordination Disorder (handwriting)

 Obsessive Compulsive Disorder

 Anxiety Disorders (20-35%)--SCARED

 Mood Disorders (15-20%)—PHQ-9

 Smoking (20%)

 Substance Use Disorder (15%)

 Tics/Tourette Syndrome (chronic tic disorder 20%)

 Voiding Disorders (5-10%)

MTA Cooperative Group, 1999. R. Barkley, 1993. J. Bierderman, 1991 & 1997. M. Stein, 2005.



Tic/Tourette Syndrome
 Prevalence:

 All tics (chronic or transient): 3-18% with M>F 

 TS in approximately 0.52% among children 4-18

 Average age of diagnosis of tic disorders, including TS, is 4-6 
years with peak severity between 9-12 years

 80-90% of people with TS have had at least one co-occurring 
mental, behavioral or developmental d/o; ADHD & OCD are the 2 
most common

 10-20% of children with ADHD develop tics/TS

 Stimulants may “unmask” tics

 Pharmacologic management:

 Change stimulant or alter dose

 Alpha-2 agonist (clonidine, guanfacine)

 Neuroleptic agents 
Wolicki SB. Et al. Children with Tourette syndrome in the US: parent-reported diagnosis, co-occourring disorders, severity, & influence of activities on tics. JDBP. 
2019; 40(6):407

Murphy TK et al. Practice parameter for the assessment & treatment of children & adolescents with tic disorders; JAACAP 2013; 52:1341.



Behavior Rating Scales

 Use of ADHD-specific rating scales recommended 

although broad-band scales (e.g., BASC, PSC) may be 

useful for evaluating co-occurring conditions

 ADHD Specific Scales:

 Brown Attention-Deficit Disorder Scales

 Conners 3 ADHD Rating Scale

 NICHQ Vanderbilt Assessment Scale

 Swanson, Nolan & Pelham Rating Scale (SNAP-IV)

 Adult ADHD Self-Report Scale (ASRS-v1.1) Symptom 

Checklist

AAP. Pediatrics. 2000;105:1158-1170.







DIAGNOSIS OF ADHD

 Purely a clinical diagnosis based on a clinical picture that 
begins early in life & causes functional impairment at 
home, school, or in leisure-time activity

 Symptoms of inattention, hyperactivity-impulsivity are 
normal behaviors—it is their intensity, persistence, & 
developmental inappropriateness that make them 
problematic (impairment)

 Rating scales can be helpful

 No single neurodiagnostic or laboratory test available



Treatment



ADHD: Treatment

 Overall goal is to improve child’s ability to 

function in multiple settings

 Therefore, treatment targets not only 

symptoms but functional impairment



ADHD Treatment: Clinical Practice Guidelines—updated 2019
Wolraich ML et al & AAP Subcommittee on Children & Adolescents with ADHD. Clinical practice guideline for the diagnosis, evaluation, and

treatment of ADHD in children & adolescents. Pediatrics. 2019; 144(4). https://pediatrics.aappublications.org/content/144/4/e20192528

 Establish a treatment program that recognizes ADHD as a chronic 
condition

 Specify appropriate target outcomes to guide management

 Prescribe stimulant medication and/or behavior therapy to 
improve target outcomes in children with ADHD

 If the treatment program has not met target outcomes, evaluate:
 Original diagnosis

 Use of all appropriate treatments

 Adherence to the treatment plan

 Presence of coexisting conditions

 Using information from parents, teachers, and the child, 
periodically follow-up to evaluate target outcomes and adverse 
effects

https://pediatrics.aappublications.org/content/144/4/e20192528


ADHD: Clinical Practice Guideline—updated 2019

 4-5 years of age:

 Behavioral therapy first line—parent training in behavior mgt

(PTBM)

 May add methylphenidate if moderate-to-severe continuing 

functional disturbance despite behavioral mgt (persistent sxs for 

at least 9 months, dysfunction both home & school)

 6-11 years of age:

 Medication (strongest evidence for stimulants) along with PTBM 

&/or behavioral classroom intervention (preferably both)

 12-18 years of age:

 Medication first line, and may prescribe behavioral therapy



ADHD: Treatment

 Medication

 Behavioral/Psychosocial interventions 

 Parent training in behavior management (PTBM), social skills, 

and behavior modification

 First line of treatment in preschoolers

 Educational Interventions

 Accommodations (section 504, ADA)

 Treat LD, academic performance problems, &/or ADHD 

(IDEA)



Key Neurotransmitters in ADHD

 Dopamine: executive control

 Active suppression of distractions

 Inhibit inappropriate behavioral expressions of tangential 

thoughts or ideas

 Attention to detail & increased perseveration of thinking—

ability to sustain working memory

 Norepinephrine: alerting 

 “neuromodulator” of arousal, sensory sensitivity, cortical 

processing of analysis and reasoning

 Acetylcholine: orienting

 Serotonin

 Impulse control; aggression; emotional dysregulation seen in 

ADHD



ADHD Treatment: Medications
 Usually begin with extended-release stimulant

 Can begin with either class

 Dose titration to achieve optimal dose

 Start low, go slow

 Titrate to optimal effect, not just measurable effect

 Inquire regarding awareness of onset & cessation of efficacy

 Failure to respond: trial of second stimulant; reevaluate Dx

 Regular monitoring to ensure optimal symptom management

 Populations requiring special consideration:

 Preschooler:  begin with IR Methylphenidate; higher side effects

 Tics or irritability: consider alpha-agonist

 Children with neurodevelopmental disorders

 Co-occuring mood or anxiety disorder



Stimulant Medication: 

Methylphenidate vs Amphetamine

 About 40% respond equally to both while 

40% respond only to one

 Subtype of ADHD doesn’t appear to be 

predictor of response to a specific agent

 Stimulants highly efficacious for decreasing 

core ADHD symptoms for most adolescents



When are Symptoms a Problem for Patient 

and Family?
 Before School 

 Waking up; getting ready for school

 School

 Lack of focus; classroom disruption; impaired work 
productivity; lower grades; difficulty with friendships

 After School

 Difficulty with sports, completing homework; risky behavior 
and injuries

 Bedtime

 Difficulty with bedtime preparation, settling down, falling 
asleep

Barkley RA et al. J Am Acad Child Adolesc Psychiatry. 29:546, 1990.



ADHD: Clinical Practice Guideline
AAP, Pediatrics 128(5):1007-1022, 2011

 Effect size measures magnitude of treatment 

effect (0.2 = small; 0.5 = medium; 0.8 = 

large)

(treatment mean – control mean)/control SD

 Effect sizes:

 Stimulants = about 1

 Atomoxetine = about 0.6

 Extended-release guanfacine = 0.8



ADHD Treatments

1. Medications

2. Behavioral/Psychological Interventions

3. Educational Interventions

4. Alternative and Complementary Treatments



Stimulant Medication: Methylphenidate-based

 Immediate-release: (4-6 hours)

 Ritalin, Methylin (chewable & liquid), Focalin*

 Extended-release: 

 Ritalin LA: 50% IR + 50% ER (6-8 hr)

 Metadate CD: 30% IR + 70% ER (6-8hr)

 Focalin XR*: 50% IR + 50% ER (8-9 hr)

 Concerta: 20% IR + 80 % ER (8-12 hr)

 Aptensio XR: 40% IR + 60% ER (8-12 hr)

 Quillivant XR liquid: 20% IR + 80% ER (8-12 hr)

 Quillichew: 30% IR +70% ER (8-12 hr)

 Daytrana transdermal system (12 hr; can be removed 
earlier)

*Dexmethylphenidate



Stimulant Medication: Amphetamine-based

 Immediate-Release (4-6 hr)

 Dextroamphetamine: Dextrostat, ProCentra liquid

 Racemic amphetamine (dextro + levoamphetamine)

 Adderall (75% D +25% L)

 Evekeo (50% D + 50% L)

 Extended-Release

 Dextroamphetamine:

 Dexedrine Spansule (6-8 hr)

 Vyvanse (lisdexamfetamine)—prodrug (8-12 hr)

 Racemic amphetamine

 Adderall XR 50% IR + 50% ER (8-12 hr) 

 Adzenys XR oral disintegrating tablet  50:50 IR:ER(8-12 hr)

 Dynavel XR oral suspension (8-12 hr)



Stimulant Meds: Extended Release Systems

 Oral osmotic system: concerta

 Timed beads: focalin XR, Ritalin LA, 

Aptensio XR, Adderall XR (can be 

sprinkled)

 Prodrug: Lisdexamfetamine (dissolve 

in water)

 Transdermal system: Daytrana

 Liquid/Chewable: Qullivant, 

Quillichew, Adzenys XR, Dyanavel

XR
47



Pediatric Stimulant Dosing

 Methylphenidate HCL:

0.3-0.7 mg/kg/dose (2-3 times/day)

0.6-2.0 mg/kg/day

 Dexmethylphenidate HCL: Focalin

½ the dose of racemic methylphenidate

 D-Amphetamine (Dexedrine, lisdexamfetamine)

0.15-0.5 mg/kg/dose (2-3 times/day)

0.3-1.5 mg/kg/day

 Racemic Amphetamine (Adderall, Adzenys, Dynavel)

11/3 the dose of the D isomer of amphetamine



Stimulant Medications

Pharmacodynamics & Pharmacokinetics

 Methylphenidate: 

 T1/2 = 3.5 hours 

 Low bioavailability (20-25%)

 Metabolized in serum

 Amphetamine:

 T1/2 = 7 hours

 75% bioavailable

 Redundant hepatic metabolism

 Both methylpenidate & amphetamine are GI acidifying agents; citric acid and 
vitamin C can decrease absorption

 Both methylphenidate & amphetamine work at the synaptic level to block 
dopamine reuptake; in addition, amphetamine increases release of both 
dopamine and norepinephrine at the vesicular level

 ?Effect of high fat meal and absorption of amphetamine-based medications

 Caution: amphetamines can increase serotonin levels in patient on SSRI



Standards of Stimulant Use
 Documentation of prior treatments

 Baseline PE including Ht, Wt, HR, BP

 Avg increases: 1-2 beats/min HR and 1-4 mm Hg for BP but 

more substantial increases seen in 5-15% of population

 Select order of stimulants to be used

 Use consistent titration schedule (increased weekly vs. 

fixed dose trial)

 Assess response: target symptoms/impairments, rating 

scales

 Manage treatment side effects

 Follow at least monthly until symptoms/impairments 

stabilize
AACAP. JAACAP. 41:26S, 2002.  AAP Guidelines 2019



Stimulant Medications: Clinical Pearls

 No parameter predicts optimal stimulant dose or timing:

 Not weight (mg/kg/day), age, gender or severity of illness

 Each person must have the dose titrated to their individual needs 
and duration of dose

 Document baseline PE, Ht, Wt, HR, BP

 Start low, go slow

 Make 1 change at a time

 Obtain a baseline of symptoms & impairments, and assess 

response by tracking improvement/use rating scales

 Follow-up in one month after beginning medication

 Preschoolers, consider short acting stimulant; switch to long acting 

stimulant

 The best dose is that which leads to optimal effects with minimal 
side effects



Management of Simulant Side-Effects
 Decreased appetite &/or growth concerns 

 Nutritional supplements (instant breakfast, nuts, peanut butter, avocado)

 Medication holidays

 Cyproheptadine

 Insomnia—sleep hygiene, melatonin

 Headache/stomachache: evaluate if child eating during the day

 Overfocus/hyperfocus: decrease dose or try another medication

 Affective Flattening: decrease dose &/or adjunctive therapy

 Irritability: evaluate when it occurs:

 Peak: 

 Dose may be too high

 Assess for other disorders (mood, anxiety)

 Wear off (may be due to rebound phenomenon)

 Add  IR medication (booster) in afternoon  or adjunctive therapy

 Consider longer-acting medication 

 Consider adding behavioral interventions



Cardiac Issues
 AAP – Clinical Practice Guideline

 Sudden death in kids on stimulant medication extremely rare

 Evidence conflicting as to whether stimulant medications 

increase the risk of sudden death

 Obtain history of cardiac sxs: family history of sudden death, 

hypertrophic cardiomyopathy, long QT syndrome, WPW 

 AACAP – Practice Parameter

 FDA review in 2006 

 Rate of sudden death in general population estimated 1.3 to 

8.5/100,000 patient years

 Sudden death in treated children with ADHD for Jan 1, 

1992 to Dec 31, 2004:  0.2-0.5/100,000 patient years

 Don’t recommend routine cardiac evaluation for otherwise 

healthy patients prior to starting stimulants
JAACAP, 2007 ; Pediatrics 2011 



Stimulants: Office Cardiovascular Screening

 Targeted cardiac history:

 Patient history:

 Previously detected heart disease

 Palpitation

 Syncope

 Seizures

 Family history of:

 Sudden death prior to the age of 50

 Long QT syndrome

 Hypertrophic cardiomyopathy

 If positive, consider cardiac consult, EKG, ECHO



Non-Stimulant Medications
 None FDA approved for use in PS children

 Kapvay & Intuniv FDA approved as adjunctive therapy 

with stimulant medication

 Selective norephinephrine reuptake inhibitor

 Atomoxetine

 Alpha Agonists

 Immediate-release: Clonidine, Guanfacine

 Extended-release:

 Kapvay (clonidine)

 Intuniv (guanfacine)



Alpha Agonists

 Side effects: sedation (clonidine>guanfacine), low BP

 Guanfacine, extended release (Intuniv):
 Dose 0.05-0.12 mg/kg/day; max 4 mg in children up to 12 years and 

7 mg adolescent and adult; begin with 1 mg; increase by no more 

than 1 mg/week

 High fat meal increases absorption

 May see some effect in 1-2 weeks; incremental increase in response 

up to 8 weeks

 Action: Stimulation of post-synaptic sites which support improved 

working memory and function in the prefrontal cortex

 Dorsal PFC inhibits distractibility

 Right Inferior PFC projections involve behavior inhibition

 Ventromedial PFC regulates emotion



Atomoxextine

 Selective norepinephrine reuptake inhibitor

 Consider if intolerable effects to multiple trials of 

stimulants, anxiety or substance use

 Dose: 0.5-1.4 mg/kg/day or 100 mg daily

 Caution: SSRI may increase level

 May see some effect in 1-2 weeks; incremental 

increase in response up to 12 weeks

 Side effects: decreased appetite, HA, GI sxs

 Monitor for suicidal thinking and hepatotoxicity 



 Free list of FDA approved medications for 

ADHD available online:

www.ADHDMedicationGuide.com

http://www.adhdmedicationguide.com/


Pharmacogenetic Tools

 AAP Clinical Practice Guidelines, 2019: 

 “At this time, available scientific literature 

doesn’t provide sufficient evidence to support 

their clinical utility given that the genetic 

variants assayed by these tools have generally 

not been fully studied with respect to 

medication effect on ADHD-related sxs &/or 

impairment, study finding are inconsistent, or 

effect sizes are not of sufficient size to ensure 

clinical utility. Currently not recommended.”



Preschool ADHD:
When to Consider a Trial of Medication

 Symptoms have persisted for at least 9 months

 Impairment both at home and preschool (eg, discharged 

from PS) or other settings (daycare, therapies)

 Has not responded adequately to PTBM

 Risk of significant injury to the patient him- or herself, 

another child or parent

 Strong suggestion of organic injury to the brain (e.g., 

prenatal ETOH or cocaine use)

 ?Compassionate—highly elevated parental or caregiver 

stress



Adolescent ADHD: Treatment Considerations

 Driving: increased risk of MVA & moving 

violations

 History of substance abuse:

 Consider lisdexamfetamine

 Consider non-stimulant treatment

 Diversion of stimulants:

 Approximately 11% of older adolescents and 

young adults—Wilens, 2004

 Illicit use of stimulants in a college population 

34%—DeSantis, 2008 



ADHD Medication Adherence during Transition to College

 Estimate that 2-8% of US college students have ADHD

 Prior to college, parents play major role in students’ ADHD mgt

 Responsibilities for ADHD care abruptly transferred to students as 

they begin college

 Student often not adequately prepared to manage own care 

independently

 Gray et al Study:

 51 students with ADHD tacked with electronic monitors (eCAP) for one 

semester

 Only 18% prescribed ER stimulants; 82% taking IR stimulants

 Only half of doses taken as prescribed

 Lowest levels of adherence in incoming freshmen 

Schaefer MR et al; J Adolesc Health 2017; 60-706; Gray WN et al; JDBP

2018; 39:1



ADHD Treatment: Educational Laws

 Educational laws: 
 Special education for ADHD (performance) (IDEA Part B, 

Other Health Impaired)

ADHD must result in a child’s heightened alertness to stimuli in the 

classroom that limits his alertness in academic tasks resulting in adverse 

effect on academic performance

 Civil Rights Laws:
 Section 504 of the Rehabilitation Act of 1973 & ADA of 1990: 

modification of regular classroom curriculum because of:
A diagnosed impairment, (ADHD) that substantially limits a major life 
activity, (global learning and school performance) leading to disability 
compared to the average student of the same age & grade placement



Section 504: Sample Accommodations
 Selective seating (e.g., near teacher/front of class/“island”)

 Provide written instructions to accompany oral instructions

 Opportunities for “seat breaks” during class or stand at desk

 Private signal between teacher and student to indicate when off 

task; other students not privy to this

 Handwriting accommodations as demands for written output 

increase: computer, tape recorder, oral exams

 Provide duplicate set of texts for the home

 Permit reduced homework requirement

 Check backpack for assignments

 Increase time allowed for examinations

 Recognize strengths: use strengths to alleviate weaknesses in an 

effort to increase self esteem



ADHD Treatment: Behavioral/Psychosocial

 While both medications & behavioral therapy reduce 

behaviors associated with ADHD & improve function . . .

 Stimulants have stronger immediate effect on 18 core 

symptoms of ADHD

 However, parents more satisfied with effects of 

behavioral therapy

 Positive effects of behavioral therapies tend to persist but 

cease when medication stop

 Combined behavioral & medication treatment more 

effective for core ADHD symptoms & allowed for lower 

medication dosages 



ADHD Treatment: Behavioral/Psychosocial

 These treatments address the functional 

impairments caused by ADHD and co-

morbid conditions

 Oppositional behavior

 Noncompliance

 Slipping self-esteem

 Social-skills impairments



ADHD: Behavioral Therapies
 Parent training:

 High-warmth, high-structure parenting

 Praise positive behaviors

 Be consistent

 Social skills training:

 Social cueing

 More effective when taught in group setting

 School interventions:

 Structure and predictable routines in classroom

 Lunch-bunch social skills

 Daily home-school behavior report cards
MTA study



SUMMARY

 Diagnosis of ADHD is clinical

 Persistent pattern of inattention &/or 

hyperactivity/impulsivity that interferes with day-to-

day functioning

 Not just a school-day disorder but an all day disorder 

 Changing clinical picture with age

 Treatment is usually all day, everyday

 Treatment includes educational support, behavioral  

interventions, and medication

 Medications do not cure ADHD but can decrease 

impairment & improve functioning



SUMMARY

 Diagnosis of ADHD is clinical

 Treatment is usually all day, everyday

 Treatment includes educational support, 

behavioral  interventions, and medication

 Not outgrown; changing clinical picture 

with age


