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Attention deficit hyperactivity disorder

So-Hee Eun, M.D. and Baik-Lin Eun, M.D.

Department of Pediatrics, Korea University College of Medicine, Seoul, Korea

Attention deficit hyperactivity disorder (ADHD) is a neurobehavioral developmental disorder characterized by a persistent pattern
of inattention and/or hyperactivity, as well as forgetfulness, poor impulse control or impulsivity, and distractibility. The recom-
mended evaluation includes documenting the type and severity of ADHD symptoms, verifying the presence of normal vision
and hearing, screening for comorbid psychological conditions, reviewing the child's developmental history and school perfor-
mance, and applying objective measures of cognitive function. Prevailing opinion characterizes ADHD as a disorder of execu-
tive function attributable to abnormal dopamine transmission in the frontal lobes and frontostriatal circuitry. A clearly defined
etiology remains unknown, but studies suggest a strong genetic link. The aim of treatment is to decrease symptoms, enhance
functionality, and improve well-being for the child and his or her close contacts. Stimulants remain the pharmacological
agents of first choice for the management of ADHD, and psychosocial, behavioral and educational strategies that enhance
specific behaviors may improve educational and social functioning in children with ADHD. (Korean J Pediatr 2008;51:935-

943)
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Attention deficit hyperactivity disorder

Table 1. Diagnostic Criteria for Attention Deficit Hyperactivity Disorder

A. Either (1) or (2): (e) Is often "on the go" or often acts as if "driven by the

(1) Six (or more) of the following symptoms of inattention a motor"
have persisted for at least 6 months to a degree that is () Often talks excessively
maladaptive and inconsistent with developmental level: Impulsivity:
[nattention’ (g) Often blurts out answers before questions have been
(@) Often fails to give close attention to details or makes completed

(h) Often has difficulty awaiting turn
(i) Often interrupts or intrudes on others (e.g., butts into
conversations or games)

Some hyperactive—-impulsive or inattentive symptoms that
caused impairment were present before age 7 years.
Some impairment from th symptoms is present in two or
more settings (e.g., at school [or work] and at home)
There must be clear evidence of clinically, significant im-
pairment in social, academic, or occupational functioning.
The symptoms do not occur exclusively during the course
of a pervasive Developmental Disorder, Schizophrenia, or
other Psychotic Disorder, Dissociative Disorder, or a Per-
sonality Disorder.

careless mistakes in schoolwork, work, or other activities

(b) Often has difficulty sustaining attetion in tasks or play
activities

(c) Often does not seem to listen when spoken to directly B.

(d) Often does not follow through on instructions and fails
to finish schoolwork, chores, or duties in the workplace C.
(not because of oppositional behaviour or failure to un-
derstand instructions) D.

(e) Often has difficulty organizing tasks and activities

(f) Often avoids, dislikes, or is reluctant to engage in tasks E.
that require sustained mental effort (e.g., schoolwork,
homework)

(g) Often loses things necessary for tasks or activities (e.g.,
toys, school adjustments, pencils, books, tools)

(h) Is often easily distracted by extraneous stimuli Code based on type:

@) Is often foretful in daily activities
(2) Six (or more) of the following symptoms of hyperactivity—
impulsivity have persisted for at least 6 months to a degree
that is maladaptive and inconsistent with developmental
level:
Hyperactivity:
(@) Often fidgets with hands or feet or squirims in seat
(b) Often leaves seat in classroom or in other situations in
which remaining seated is expected

314.01 Attention—Deficit—Hyperactivity Disorder, Combined
Type: if both Criteria A1 and A2 are met for the past
6 months

314.00 Attention—Deficit—Hyperactivity Disorder, Predomi-
nantly Inattentive Type: if both Criterion Al is met
but Criterion A2 is not met for the past 6 months

314.01 Attention—Deficit—Hyperactivity Disorder, Predomi-
nantly Hyperactive-Impulsive Type: if Criterion A2
is met but Criterion Al is not met for the past 6

months
Coding note:

(c) Often runs about or climbs excessively in situations in
which it is in appropriate (in adolescents or adults, may
be limited to subjective feelings of restlessness)

(d) Often has difficulty playing or engaging in leisure acti-
vities quietly

For individuals (especially adolescents and
adults) who currently have symptoms that no
longer meet full criteria, "In Partial Remission"
should be specified.

From Diagnostic and Statistical Manual OSM V). American Psychiatric Association, 1994.

Table 2. Differential Diagnosis of ADHD

General medical conditions Neurologic conditions Environmental conditions Psychiatric conditions

Oppositional defiant
disorder”

Conduct disorder”
Substance abuse

Improper learning environment
(e.g., unsafe, disruptive)”

Mismatch of school curriculum
with child's ability (e.g., gi-

Learning disability”

Tic disorder

Seizure disorder

Mental retardation (e.g., fetal

Hearing impairment

Visual impairment

Medication effects (e.g., antihistamine
decongestants, beta agonists, anti-

convulsants) alcohol syndrome, fragile fted, learning—disabled) Anxiety”
Asthma X syndrome, phenylketo- Family dysfunction or stressful Depression”
Allergic rhinitis nuria) home environment” Obsessive—compulsive
Eczema Developmental delays Poor parenting (e.g., inappropri- disorder”
Enuresis” Brain injury ate, inconsistent, putative)” Post—traumatic stress
Encopresis Sleep disorders Child neglect or abuse” disorder
Malnutrition (e.g., vitamin deficiency) Parental psychopathology”
Hypothyroidism

Lead toxicity

"Common comorbid and associated conditions
Abbreviation : ADHD, attention deficit hyperactivity disorder
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Table 3. Medications Used to Treat ADHD

Attention deficit hyperactivity disorder

Dose Daily dosage
Drug

Main indications

Common Adverse Effects and Comments

(mg/kg/day)  schedule
Stimulants ADHD Insomnia, decreased appetite, Depression, psychosis (rare,
with very high doses)
Increased heart rate and blood pressure (mild)
Possible growth reduction with long—term use
Withdrawal effects and rebound phenomena
Methylpenidate, 1.02.0 2 or 3 times
immediated release
Methylpenidate, 1.020 1 or 2 times
extended release
NSRIs
Atomoxetine 0.5-1.4 1 or 2 times ADHD Zromorbidity Mechanism of action: noradrenergic—specific reuptake
inhibitor
Mild or moderate appetite depression
Gastrointestinal symptoms
Mild initial weight loss
Mild increase in blood pressure, pulse
Antidepressants
Tricyclics ADHD Mixed mechanism of action: noradrenergic/serotonergic)
Enuresis Narrow therapeutic index
Tic disorder Overdoses can be fatal
OCD (clomipramine) Anticholinergic effects: dry mouth, constipation, blurred
vision
Weight loss
Mild increase in diastolic pressure and ECG conduction
parameters with daily doses > 3.5 mg/kg
Imipramine” 2.0-5.0 1 or 2 times
Desipramine’ 2.0-5.0 1 or 2 times
Other antidepressants
SSRIs AD, dysthymia Serotonergic mechanism of action
OCD Large margin of safety
Anxiety disorders No cardiovascular effects
Eating disorders Irritability
Gastrointestinal symptoms
Headaches
Sexual dysfunction
Potential drug—drug interactions (cytochrome P—450)
Fluoxetine 0.3-0.9 1 time
Bupropion 3-6 2 times ADHD Mixed mechanism of action (dopaminergic/noradrenergic)
MD Irritability
Smoking cessation Insomnia

Drug-induced seizures at doses
>6 mg/kg

“Doses are general guidelines and must be individualized with appropriated monitoring
Abbreviations : ADHD, attention deficit hyperactivity disorder; ECG, electrocardiogram; MD, mood disorder; NSRIs, norepinephrine—
specific reuptake inhibitors; OCD, obsessive—compulsive disorder; SSRIs, selective serotonin reuptake inhibitors
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