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Attention-deficit/hyperactivity disorder (ADHD) is the most common behavioral disorder in children, and the prevalence is increasing. Physicians should evaluate for ADHD in children with behavioral concerns (e.g., inattention, hyperactivity, impulsivity, oppositionality) or poor academic progress using validated assessment tools with observers from
several settings (home, school, community) and self-observation, if possible. Physicians who inherit a patient with a
previous ADHD diagnosis should review the diagnostic process, and current symptoms and treatment needs. Coexisting conditions (e.g., anxiety, learning, mood, or sleep disorders) should be identified and treated. Behavioral treatments are recommended for preschool-aged children and may be helpful at older ages. Effective behavioral therapies
include parent training, classroom management, and peer interventions. Medications are recommended as first-line
therapy for older children. Psychostimulants, such as methylphenidate and dextroamphetamine, are most effective for
the treatment of core ADHD symptoms and have generally acceptable adverse effect profiles. There are fewer supporting studies for atomoxetine, guanfacine, and clonidine, and they are less effective than the psychostimulants. Height,
weight, heart rate, blood pressure, symptoms, mood, and treatment adherence should be recorded at follow-up visits.
(Am Fam Physician. 2014;90(7):456-464. Copyright © 2014 American Academy of Family Physicians.)
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Patient information:
A handout on this topic is
available at http://family
doctor.org/familydoctor/
en/diseases-conditions/
attention-deficit-hyper
activity-disorder-adhd.
html.
This clinical content
conforms to AAFP criteria
for continuing medical
education (CME). See
CME Quiz Questions on
page 447.
CME
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A

ttention-deficit/hyperactivity disorder (ADHD) is the most common
behavioral disorder in childhood.
The prevalence increased by an
estimated 3% annually between 1997 and
2006.1 Recent national data show that up
to 11% of four- to 17-year-olds have had an
ADHD diagnosis,1,2 8.8% currently have the
diagnosis, and 6.1% are receiving a medication for ADHD.2
Adolescents with ADHD have higher rates
of motor vehicle crashes, substance abuse,
and school drop out.3 Medication is effective
for treating ADHD symptoms, and studies
suggest that earlier identification and treatment may improve longer-term educational,
work, and social outcomes.4-7 This article is
based on the University of Michigan Health
System guideline for ADHD and includes
information from other guidelines and
reviews.8-11
Etiology
Although the etiology of ADHD is not fully
understood, genetic and neurologic factors
play important roles. ADHD is two to eight
times more common in persons who have a

first-degree relative with the condition.12,13
In addition, ADHD is associated with deficits in brain structure, and neuronal functioning and connectivity, which appear to
be correlated with ADHD severity.14,15
Clinical Presentation
The diagnosis of ADHD should be considered in patients four years or older with
poor attention, distractibility, hyperactivity, impulsiveness, poor academic performance, or behavioral problems at home or
at school.8-10 More boys have ADHD overall;
however, the inattentive subtype is more
common in girls.8-10 Although no evidence
supports universal screening for ADHD
at well visits, physicians should be attentive to patients’ and guardians’ concerns
about academic performance and behavioral
problems.8
Evaluation
The evaluation of ADHD in children and
adolescents (Figure 18-11) includes a history and physical examination, review of
information across home and community
settings (Table 18,9), and application of the
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ADHD in Children

Evaluation and Treatment of ADHD in Children
and Adolescents*
Patient presents with attention,
hyperactivity, impulsivity, or behavior
problems at school or at home

Evaluate for ADHD (Tables 1 and 2)
and for other conditions (Table 3)

ADHD diagnosed?

No

Yes

Other diagnosis found?

No
Developmental variation
or subthreshold for
ADHD: provide education,
enhance surveillance

Coexisting condition present?

Yes

Yes

No

Evaluate and
treat as needed

Treat coexisting condition

Reevaluate. Is ADHD
management still needed?

Yes

No
Continue
surveillance

Treatment†
Education
Behavioral management (Table 4)
Medication management (Table 6)

Symptoms improve?

No
Reevaluate

Yes
Continue management

*—In general, the overall sequence of evaluation and treatment is similar in children
and adults.
†—The treatment for preschoolers begins with behavioral management; treatment
for older children, adolescents, and adults begins with medication therapy.

Figure 1. Overview of the evaluation and treatment of attentiondeficit/hyperactivity disorder (ADHD) in children older than four years
and adolescents.
Information from references 8 through 11.

Diagnostic and Statistical Manual of Mental Disorders,
5th ed., (DSM-5) diagnostic criteria (Table 2).16 The
physician should ask about the presence and duration
of core ADHD symptoms and the degree of functional
impairment from the perspective of the patient, family, and school. The physician should also evaluate for
other possible conditions that may mimic or coexist with
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ADHD 8,10,11 (Table 38,9). For instance, sleep
problems can affect daytime functioning
and account for mild ADHD symptoms.17
One-third of individuals with ADHD have
a comorbid diagnosis.18 Medical, social,
and family histories should be reviewed for
medical, contextual or environmental, and
genetic risk factors. The physical examination should be thorough and include hearing
and vision screenings.
Validated behavioral rating scales
(Table 4) should be used to collect data
from multiple observers across settings,
including self-report for older children and
adolescents.8,9,19-22 The physician’s direct
observation of distractibility, fidgeting,
hyperactivity, and interactions with others
during the office visit may be helpful; however, the lack of such symptoms during the
visit does not exclude ADHD.
Diagnosis
No specific test can diagnose ADHD, and
the DSM-5 requires the presence of a sufficient number of core symptoms and
functional impairment (Table 2).16 ADHD
includes three subtypes: primarily inattentive (e.g., distracted, poor organization and
follow-through); primarily hyperactiveimpulsive (e.g., fidgety, overly active, interrupts); and combined. A positive family
history for ADHD is supportive of an ADHD
diagnosis.12,13
Physicians who inherit a patient with a
previous ADHD diagnosis should review the
diagnostic process, and current symptoms
and treatment needs. Rating scales should
be included in the medical record to monitor
progress and adjust treatment accordingly.
PRESCHOOL-AGED CHILDREN

ADHD cannot be reliably diagnosed in children younger than four years. Although it
is difficult to determine whether symptoms
are beyond the expected behavior of four- and five-yearolds,8-10,23 validated behavioral rating scales for this age
group (Table 4) can improve diagnostic confidence.9
OLDER CHILDREN

Children typically present with ADHD symptoms
during the early school years. Patients with primarily
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Table 1. Evaluation of ADHD in Children and
Adolescents
Interview: report of ADHD symptoms across contexts (see
Table 2 for diagnostic criteria)
Parent/caretaker report of symptoms for ADHD and other
disorders (e.g., learning, mental health, sleep problems) in
the home setting
School/community report of symptoms outside of the home
Patient report of symptoms and degree of impact on current
functioning; particularly helpful for older children and
adolescents
School or work performance: progress reports, absenteeism,
grade retention, special education services, referrals for
behavioral or legal problems
Consider coexisting or mimicking conditions (Table 3)
Review history
Medical: birth history and early developmental progression,
medical and mental health evaluation and treatment, past
and current medications
Social: family social and financial support, family stressors
Family: history of ADHD, other mental health or legal concerns
Physical examination: includes complete cardiac and neurologic
examinations, vision and hearing screening
Behavioral ratings: validated ADHD screening test or assessment
from parent, teacher, or self-report (see Table 4 for screening
tools)
ADHD = attention-deficit/hyperactivity disorder.
Information from references 8 and 9.

hyperactive-impulsive or combined types may present
with behaviors considered as problematic before those
with primarily inattentive features. Patients with the primarily inattentive type may not present until academic
requirements become greater (e.g., by the fourth grade).
A comorbid learning disorder should be considered if
academic progress is poor. Patients should be assessed
for sleep problems, such as obstructive sleep apnea, particularly those with snoring and daytime behavioral
problems; adenotonsillar hypertrophy; neuromuscular
abnormalities; or obesity.24,25
ADOLESCENTS

New onset of ADHD symptoms is less common beyond
12 years of age, but may occur because of increased academic demands or if subtle symptoms are unrecognized
at an earlier age. Learning disabilities, mental health
conditions, sleep problems, and substance abuse should
be considered because they may mimic ADHD or be a
comorbidity. Two teachers who know the patient well,
and possibly other supervisory adults (e.g., coaches,
458 American Family Physician

group leaders), should provide information about the
patient’s symptoms. Behavioral rating scales are also
available for self-report at this age.8,9,21
Treatment
The goal of ADHD treatment is to improve symptoms,
optimize functional performance, and remove behavioral obstacles. The primary care physician should provide families with ADHD-specific resources (Table 5)
and general parenting advice. Children with ADHD may
qualify for accommodations at school under section 504
of the Rehabilitation Act or under the Individuals with
Disabilities Education Act. Parents can request an evaluation to determine eligibility for these accommodations
or for an individualized education plan (IEP) through
their child’s school district.
Treatment of children younger than six years should
begin with behavioral therapy.8-10,26 Medications may be
considered if ADHD symptoms are moderate to severe and
not responsive to behavioral therapy.8,9 Therapy should
start with medications in children six years and older.
Behavioral treatments are also recommended for older
children; however, they are particularly helpful if medication response is poor or associated with adverse effects.8-10
BEHAVIORAL THERAPIES

The Multimodal Treatment Study of Children with
ADHD assessed treatment effects in 579 children seven
to nine years of age. Patients received intensive behavioral
therapy, medication, combined behavioral therapy and
medication, or standard treatment by community physicians over 14 months. Similar benefits were observed for
behavior, social skills, relationships and academics in children who received medication alone compared with those
who received medication and behavioral therapy.4 Longerterm analyses suggest that behavioral treatment provides
additional benefits beyond medication alone, particularly
regarding treatment satisfaction for parents and teachers
and in children with lower socioeconomic status.9,27-29
Effective behavioral therapies include parent training, classroom management, peer interventions, and
combinations of these interventions.30,31 Parent training,
in group or individual formats, provides education to
improve their understanding about ADHD, behavioral
problems, and child development. This training also helps
them employ positive parenting strategies (e.g., praise
and rewards for targeted behaviors) and reduce disruptive child behaviors (e.g., planned ignoring of behavior
and use of consequences). Treatment often involves seven
to 12 weekly sessions and has demonstrated improved
child behavior and parent satisfaction.30,31 Classroom
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Table 2. Diagnostic Criteria for Attention-Deficit/Hyperactivity Disorder
A.	A persistent pattern of inattention and/or hyperactivity-impulsivity that interferes with functioning or development, as characterized
by (1) and/or (2):
1.	Inattention: Six (or more) of the following symptoms have persisted for at least six months to a degree that is inconsistent with
developmental level and that negatively impacts directly on social and academic/occupational activities:
Note: The symptoms are not solely a manifestation of oppositional behavior, defiance, hostility, or failure to understand tasks or
instructions. For older adolescents and adults (age 17 and older), at least five symptoms are required.
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 lengthy reading).
c.		Often does not seem to listen when spoken to directly (e.g., mind seems elsewhere, even in the absence of any obvious distraction).
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).
e.		Often has difficulty organizing tasks and activities (e.g., difficulty managing sequential tasks; difficulty keeping materials and
belongings in order; messy, disorganized work; has poor time management; fails to meet deadlines).
f.		Often avoids, dislikes, or is reluctant to engage in tasks that require sustained mental effort (e.g., schoolwork or homework; for
older adolescents and adults, preparing reports, completing forms, reviewing lengthy papers).
g.	Often loses things necessary for tasks or activities (e.g., school materials, pencils, books, tools, wallets, keys, paperwork,
eyeglasses, mobile telephones).
h. Is often easily distracted by extraneous stimuli (for older adolescents and adults, may include unrelated thoughts).
i.		Is often forgetful in daily activities (e.g., doing chores, running errands; for older adolescents and adults, returning calls, paying
bills, keeping appointments).
2.	Hyperactivity and impulsivity: Six (or more) of the following symptoms have persisted for at least six months to a degree that is
inconsistent with developmental level and that negatively impacts directly on social and academic/occupational activities:
Note: The symptoms are not solely a manifestation of oppositional behavior, defiance, hostility, or a failure to understand tasks or
instructions. For older adolescents and adults (age 17 or older), at least five symptoms are required.
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, in the office or
other workplace, or in other situations that require remaining in place).
c.		Often runs about or climbs in situations where it is inappropriate. (Note: In adolescents or adults, may be limited to feeling restless.)
d.	Often unable to play or engage in leisure activities quietly.
e.		Is often “on the go,” acting as if “driven by a motor” (e.g., is unable to be or uncomfortable being still for extended time, as in
restaurants, meetings; may be experienced by others as being restless or difficult to keep up with).
f.		Often talks excessively.
g.	Often blurts out an answer before a question has been completed (e.g., completes people’s sentences; cannot wait for turn in
conversation).
h. Often has difficulty waiting his or her turn (e.g., while waiting in line).
i.		Often interrupts or intrudes on others (e.g., butts into conversations, games, or activities; may start using other people’s things
without asking or receiving permission; for adolescents and adults, may intrude into or take over what others are doing).
B. Several inattentive or hyperactive-impulsive symptoms were present prior to age 12 years.
C.	Several inattentive or hyperactive-impulsive symptoms are present in two or more settings (e.g., at home, school, or work; with friends
or relatives; in other activities).
D. There is 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 explained
by another mental disorder (e.g., mood disorder, anxiety disorder, dissociative disorder, personality disorder, substance intoxication or
withdrawal).
Reprinted with permission from American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. 5th ed. Arlington, Va.:
American Psychiatric Association; 2013:59-60.

management focuses on strategies to improve classroom
routines and structure, a token economy to shape positive
behaviors, and a daily behavioral report card to monitor
progress and provide feedback to the child, parent, and
team.30,31 Peer interventions include social skills training and time-intensive, adult-mediated interactions to
improve social behaviors.30,31
October 1, 2014
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PHARMACOLOGIC TREATMENT

Medications reduce core ADHD symptoms for most children.6,8-11 Table 6 summarizes common ADHD medications.8,9,32 Psychostimulants (e.g., methylphenidate
[Ritalin], dextroamphetamine, and mixed amphetamine
salts such as dextroamphetamine/amphetamine [Adderall]) are the most effective and safe option, and are the first
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Table 3. Conditions that May Mimic or Coexist
with Attention-Deficit/Hyperactivity Disorder

Table 4. Behavioral Rating Scales
in the Assessment of ADHD

Anxiety disorder: generalized (excessive, pervasive worries);
obsessive-compulsive (recurrent and persistent thoughts,
impulses, and/or behaviors); separation (developmentally
inappropriate worries at separation [e.g., from a parent])

Free

Autism spectrum disorders (functional impairment as a result
of persistent deficits in social communication and interaction,
and restricted and repetitive behaviors, interests, or activities)
Fetal alcohol syndrome (history of maternal alcohol use during
pregnancy, learning and behavioral problems, physical findings
such as a thin upper lip and reduced or absent philtrum)
Genetic: fragile X syndrome (large forehead, ears, jaw;
developmental problems/lower IQ; hyperactive-impulsive
behavior, poor social skills); neurofibromatosis (café au
lait spots; tumors of the skin, iris, nerves); 22q11 deletion
syndrome (developmental delay, heart abnormalities, cleft
palate, distinctive facial features)
Hearing loss
Intellectual disability
Learning disorder (problems with reading, mathematics, written
expression)
Mood disorder: dysthymia (chronic mild depression), major
depression (pervasive depressed mood), bipolar (periods of
manic and/or depressed mood)
Oppositional defiant disorder (negative, hostile, defiant behavior)
Seizure disorder
Sleep disorder (obstructive sleep apnea, restless legs syndrome,
periodic limb movement disorder)

American Academy of Pediatrics, National Initiative for
Children’s Healthcare Quality Vanderbilt Assessment Scale
(six to 12 years of age; parent forms, teacher forms, and
scoring instructions)
http://www.nichq.org/childrens%20health/adhd/resources/
vanderbilt%20assessment%20scales
For purchase
ACTeRS Rating Scales (kindergarten to eighth grade, parent/
teacher report; adolescents or adults, self-report)
https://www.metritech.com/catalog_product.aspx?ID=1
Attention Deficit Disorder Evaluation Scale, 4th ed. (four to
18 years of age, parent/teacher report)
http://hawthorne-ed.com/pages/hes/ad2_4th_ed.html
Brown Rating Scales (three years of age to adulthood; parent/
teacher or self-report)
http://www.drthomasebrown.com/assessment-tools
Child Behavior Checklist (18 months to 18 years of age; parent/
teacher or self-report)
http://store.aseba.org/child-behavior-checklist_6-18/
productinfo/201
Conners (two years of age to adulthood; parent/teacher or
self-report)
http://www.mhs.com
ADHD = attention-deficit/hyperactivity disorder.

Speech and language disorder (receptive, expressive, mixed)
Vision disorder

Table 5. ADHD Resources

Information from references 8 and 9.

choice for ADHD treatment in national guidelines and
reviews.9-11 Atomoxetine (Strattera) and alpha-2 receptor
agonists (e.g., guanfacine [Tenex], clonidine [Catapres])
are also effective but have fewer supporting studies and are
less effective than psychostimulants.9 Reasons for starting
with a second-line drug include strong family preference
for a nonstimulant medication, concern about drug diversion (although some long-acting stimulants reduce this
risk), or comorbid conditions that might also be managed
by a single medication (e.g., an anxiety or tic disorder).3,8,9
Other medications used for ADHD include antidepressants (e.g., bupropion [Wellbutrin], trazodone), atypical
antipsychotics (e.g., risperidone [Risperidal], aripiprazole [Abilify]), and mood stabilizers (e.g., carbamazepine [Tegretol]). These are not approved by the U.S. Food
and Drug Administration for treating ADHD and are
used off-label when psychostimulants, atomoxetine, or
alpha-2 receptor agonists are ineffective, or for treatment
of comorbid conditions.8,9
Psychostimulants. These medications affect central
nervous system dopaminergic pathways. In addition
to symptom reduction, academic performance may
also improve; children with ADHD who are taking a
460 American Family Physician

American Academy of Child and Adolescent Psychiatry
http://www.aacap.org/AACAP/Families_and_Youth/
Resource_Centers/ADHD_Resource_Center/Home.aspx
American Academy of Pediatrics
http://www.healthychildren.org/english/health-issues/
conditions/adhd/Pages/default.aspx
Children and Adults with ADHD
http://www.chadd.org
FamilyDoctor.org
http://familydoctor.org/familydoctor/en/diseases-conditions/
attention-deficit-hyperactivity-disorder-adhd.html
National Institute for Children’s Health Quality
http://www.nichq.org/childrens-health/adhd.
National Institute of Mental Health
http://www.nimh.nih.gov/health/topics/attention-deficithyperactivity-disorder-adhd/index.shtml
National Resource Center on ADHD
http://www.help4adhd.org
U.S. government (education rights): Department of Education
http://www2.ed.gov/about/offices/list/osers/osep/index.html
and http://idea.ed.gov/explore/home
ADHD = attention-deficit/hyperactivity disorder.

stimulant are less likely to be held back a grade.6 Stimulant medication does not increase the incidence of substance abuse and may improve driving performance in
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Table 6. Common Medications for Attention-Deficit/Hyperactivity Disorder

Medications

Formulations

Approximate onset;
duration

Starting dosage

Estimated cost*

Short-acting
Methylphenidate
(Ritalin, Methylin)

Chewable tablet:
2.5, 5, or 10 mg

20 to 30 minutes;
3 to 6 hours

2.5 mg twice to three times daily
(maximum, 30 mg per day)

Chewable tablet:
NA ($190)

Tablet: 5, 10, or
20 mg

Tablet: $10 ($25)
Solution: $100
($140)

Solution: 5 or 10
mg per 5 mL
Dexmethylphenidate
(Focalin)

2.5, 5, or 10 mg

30 minutes; 3 to
6 hours

2.5 mg twice daily (maximum,
20 mg per day)

$30 ($45)

Dextroamphetamine/
amphetamine
(Adderall)

5, 7.5, 10, 12.5, 15,
20, or 30 mg

30 minutes; 5 to
7 hours

2.5 to 5 mg twice daily (maximum,
40 mg per day)

$30 ($150)

Dextroamphetamine
(Zenzedi, Procentra)

Tablet: 5, 10, or
15 mg

20 to 60 minutes;
4 to 6 hours

5 to 15 mg twice daily (maximum,
40 mg per day)

Tablet: $90 ($90)

20 mg

60 to 180 minutes;
3 to 8 hours

20 mg twice daily (maximum,
60 mg per day)

$60 ($80 to $150)

5, 10, or 15 mg

60 to 90 minutes;
6 to 10 hours

5 mg twice daiy; (maximum,
60 mg per day)

$145 ($700)

Capsule†: 10, 20,
30, 40, or 50 mg

Capsule: 1.5 hours;
7 to 9 hours

Capsule: 10 to 20 mg (maximum,
60 mg per day)

Capsule: $100
($100 to $205)

Tablet: 18, 27, 36,
or 54 mg

Tablet: 30 to 60
minutes; 8 to
12 hours

Tablet: 18 mg (maximum, 54 mg per day
if < 13 years of age, 72 mg per day if
≥ 13 years of age and ≤ 2 mg per kg
per day)

Tablet: $170 ($250)

Solution: 5 mg per
5 mL
Intermediate-acting
Methylphenidate (Ritalin,
Metadate ER)
Dextroamphetamine
(Dexedrine)†
Long-acting
Methylphenidate
(Ritalin, Metadate,
Concerta, Daytrana,
Quillivant)†

Transdermal patch:
10, 15, 20, or
30 mg
Solution: 5 mg
per mL

Transdermal patch:
3 hours; 10 to
12 hours

Transdermal patch: 10 mg (maximum, 30
mg per day)

Oral solution:
2 hours; 12 hours

Oral solution: 20 mg (maximum,
60 mg per day)

Solution: $240
($360)

Transdermal patch:
NA ($250)
Oral solution:
NA ($95)

Dextroamphetamine/
amphetamine
(Adderall XR)†

5, 10, 15, 20, 25,
or 30 mg

30 minutes;
8 hours

5 to 10 mg per day (maximum, 30 mg
per day)

$100 ($230)

Dexmethylphenidate
(Focalin XR)†

5, 10, 15, 20, 25,
30, 35, or 40 mg

30 minutes;
12 hours

5 mg per day (maximum, 30 mg per day)

$130 ($225)

Lisdexamfetamine
(Vyvanse)†

20, 30, 40, 50, 60,
or 70 mg

2 hours; 10 hours

30 mg per day (maximum, 70 mg per
day)

NA ($220)
continued

NOTE:

Psychostimulants are first-line and nonpsychostimulants second-line in terms of effectiveness for attention-deficit/hyperactivity disorder.

*—Estimated retail price for 30 days at the starting dosage, based on information obtained at http://www.goodrx.com (accessed April 21, 2014).
Generic price listed first; brand price listed in parentheses.
†—May sprinkle contents of capsule on food.

younger drivers who have ADHD.3,33-36 About 70% of
patients respond to the first stimulant medication, and
90% to 95% respond to a second stimulant.8 Of the medication studies involving preschool children, methylphenidate is most supported.9
October 1, 2014
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Adverse effects of stimulant medication are generally
dose dependent and include reduced appetite, abdominal discomfort, headache, irritability, anxiousness,
sleep problems, and a small reduction in height velocity that may attenuate with time and/or reverse after
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Table 6. Common Medications for Attention-Deficit/Hyperactivity Disorder (continued)

Formulations

Approximate onset;
duration

Atomoxetine (Strattera)

10, 18, 25, 40, 60,
80, or 100 mg

Clonidine (Catapres,
Kapvay)

Medications

Starting dosage (maximum)

Estimated cost*

1 to 2 hours;
24 hours

≤ 70 kg: 0.5 mg per kg for 3 days, then
increase to 1.2 mg per kg per day;
> 70 kg: 40 mg per day for 3 days,
then increase to 80 to 100 mg per day
(maximum, 1.4 mg per kg)

NA ($240)

Regular release:
0.1, 0.2, or
0.3 mg

Regular release:
30 minutes; 6 to
8 hours

Regular release:
$5 ($60)

Extended release:
0.1 or 0.2 mg

Extended release:
1 to 2 hours;
24 hours

Regular release: 0.05 mg at night for 3
to 7 days, then increase to 3 or 4 doses
per day (maximum, 0.2 mg per day for
< 41 kg, 0.3 mg per day for 41 to 45
kg, and 0.4 mg per day for > 45 kg)

Nonpsychostimulants

Guanfacine (Tenex,
Intuniv)

Regular release:
1 or 2 mg
Extended release:
1, 2, 3, or 4 mg

NOTE:

Regular release:
60 minutes; 8 to
12 hours
Extended release:
5 to 6 hours; 24
hours

Extended release:
$80 ($145)

Extended release: 0.1 mg at night for
7 days, then increase by 0.1 mg twice
daily every week (maximum, 0.4 mg
per day)
Regular release: 0.5 mg at night for
7 days, then increase by 0.5 mg twice
daily every 3 to 7 days (maximum, 2 mg
per day for < 40.5 kg, 3 mg per day for
40.5 to 45 kg, 4 mg per day for > 45 kg

Regular release:
$10 ($80)
Extended release:
NA ($275)

Extended release: 1 mg morning or night
for 7 days, increase by 1 mg per week
(maximum, 4 mg per day)

Psychostimulants are first-line and nonpsychostimulants second-line in terms of effectiveness for attention-deficit/hyperactivity treatment.

*—Estimated retail price for 30 days at the starting dosage, based on information obtained at http://www.goodrx.com (accessed April 21, 2014).
Generic price listed first; brand price listed in parentheses.
†—May sprinkle contents of capsule on food.
Information from references 8, 9, and 32.

discontinuation of treatment.8,9,37 Preschoolers may also
have mood lability.38 Although depression and suicidal
ideation are rare, family members should be informed
about the risk. Small increases in heart rate and blood
pressure have also been observed; significant elevations
are rare. Evidence that stimulants increase the risk of cardiac problems is conflicting.39 National guidelines recommend that physicians consider electrocardiography and/
or cardiology referral before initiating psychostimulants
in patients with a history of heart disease, palpitations,
syncope, or seizures, or with a family history of sudden
cardiac death, Wolff-Parkinson-White syndrome, hypertrophic cardiomyopathy, or long QT syndrome.8,9,37,39
Tic and Tourette syndrome symptoms affect about
2% to 12% of the general population, but about 20% of
patients with ADHD.40 The presence of tics is not a contraindication for stimulant use; however, the current
consensus is that although stimulant use does not clearly
worsen tics, it may do so in individual cases. Treatment
with atomoxetine or the addition of an alpha-1 receptor
agonist may lessen comorbid tics.8,9,37,40
Psychostimulant dosing should start low and increase
once to twice weekly based on feedback from parents, the
462 American Family Physician

patient, and teachers. No evidence shows that one psychostimulant agent is superior.8,9,41 A younger child who
cannot swallow pills may benefit from liquid or spansule
preparations (which can be sprinkled on food). An older
child or teenager may benefit from long-acting preparations and/or the addition of a short-acting compound
after school to provide sufficient coverage for homework
or other activities. Long-acting preparations have the
advantage of less frequent dosing but can be more costly
than short-acting options.
Atomoxetine. Atomoxetine is a nonstimulant medication that affects noradrenergic systems. Atomoxetine
may also be effective for comorbid mood or anxiety
disorders and has no abuse risk. These factors may be
beneficial in the treatment of adolescents with ADHD.3,9
Adverse effects include somnolence, gastrointestinal
upset/nausea (particularly if the dose is advanced too
quickly), and reduced appetite. Full therapeutic effect is
reached in about four to six weeks.8,9
Alpha-2 receptor agonists. These antihypertensive
agents are also beneficial as alternatives or adjuncts to
stimulant treatment for ADHD. Potential advantages of
guanfacine over clonidine include a longer half-life and
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SORT: KEY RECOMMENDATIONS FOR PRACTICE
Evidence
rating

References

Children four years and older and adolescents with poor attention, distractibility, hyperactivity,
impulsiveness, poor academic performance, or behavioral problems at home or at school should be
evaluated for ADHD.

C

8-10, 16

Behavioral therapy should be the primary treatment for ADHD in children younger than six years, and it
may be helpful at older ages.

B

4, 8-10, 30,
31

Treatment of ADHD in children six years and older should start with medication.

B

8-10

Psychostimulants (e.g., methylphenidate [Ritalin], dextroamphetamine) are the most effective therapy for
core ADHD symptoms and have generally acceptable adverse effect profiles.

B

9

Clinical recommendation

ADHD = attention-deficit/hyperactivity disorder.
A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; C = consensus, diseaseoriented evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, go to http://www.aafp.
org/afpsort.

fewer sedative and hypotensive effects. Both are useful
in combination with stimulants for patients who have
ADHD and comorbid sleep problems, tics, or Tourette
syndrome.8,9
MONITORING

Physician follow-up is recommended one month after
initiating treatment. Height, weight, heart rate, blood
pressure, symptoms, mood, and treatment adherence
should be monitored at follow-up visits. Monthly visits
may be required until medication dosing and timing
are optimized. When an acceptable regimen is determined, follow-up is recommended at least every three
months during the first year, and two or three times per
year thereafter to assess control of symptoms, treatment
adherence, and the presence of comorbid conditions.8,9
Medication holidays are unnecessary unless adverse
effects (e.g., decreased growth velocity) are a concern.8,9
Data Sources: In addition to the literature search for the University of
Michigan Health System guideline, we searched Essential Evidence Plus,
the Cochrane Library, and the National Guideline Clearinghouse using
the key terms attention deficit disorder and attention deficit disorder
with hyperactivity, and combined with the additional search terms general treatment, drug treatment, harm, risk factors, and guidelines. Search
dates: March 18, 2013, and June 4, 2014.
The authors thank Ms. Ellen Patrick-Dunlavey for her assistance in the
preparation of the manuscript.
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