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This guide has been prepared by the American Board of Pediatrics (ABP)

as an integral part of the record review required for renewal of certification

in general comprehensive pediatrics. Its purpose is to provide the pediatri-

cian with criteria for assessing patient records dealing with specific problems.

Important elements to be included in the record appear in bold-face type in the

margins; other elements to be considered are printed in italics.

The guides focus on the elements of the history and physical examination

relevant to specific problems and are not meant to discourage a more

thorough history and physical examination as appropriate for the patient and

the particular circumstances.

The guides will be updated periodically. Because of rapid changes in

knowledge about drugs and their availability, drugs and dosages included in

these guides should be verified in current sources. A table of international

units is included in each guide.

The guides are planned, written, and reviewed by an ABP committee

composed primarily of practicing pediatricians. Appropriate subject experts

are consulted during the preparation of the guides.

Please note that these guides do not purport to

articulate standards of care. They are designed

solely to address record keeping issues.

Distribution of this guide is made possible by the American Academy of

Pediatrics through a license agreement with the American Board of Pediatrics.



INTRODUCTION

Attention deficit hyperactivity disorder (ADHD) is a relatively common

problem characterized by developmentally inappropriate degrees of inatten-

tion, impulsiveness, and hyperactivity. In about half the cases, the onset is

noted before 4 years of age, but significant problems with self control often

become apparent only after the child enters the demanding environment of

school. When a strict definition is applied, as many as 5% of all children have

this disorder; as many as 50% to 70% of affected children have an associated

learning disorder. It is substantially more common in boys than in girls,

particularly in those children referred for evaluation. The disorder is often

associated with significant secondary social and educational problems, some

of which persist into adulthood in as many as one-third of the cases. In many

affected children there is a family history of the disorder; in others, possible

predisposing causes, including gestational or perinatal problems, serious

illnesses, brain injuries, ingestion of neurotoxins, or faulty child rearing

practices,1’2 can be identified. A direct cause-effect relationship between any

of these factors and ADHD cannot be assumed in any given child. Moreover,

numerous conditions other than ADHD may cause a child to have similar

symptoms. Accurate diagnosis is essential if proper management is to be

instituted.

This unit will consider affected children between 5 and 18 years of age,

and will focus on those who have few or no abnormal associated neurologic

signs.
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PATIENT IDENTIFICATION

Birth date The patient’s age or birth date and gender should be noted on the chart.

Any hypersensitivity to drugs should be noted prominently. An up-to-date
Gender record of immunizations should be a part of every child’s record.

Immunizations

Drug allergies HISTORY1

A history of the pregnancy and especially the presence or absence of

History of prenatal care should be obtained. Exposure to drugs, alcohol, or tobacco, and
pregnancy (eg, a history ofprenatal infections should be recorded. The history of the perinatal
maternal drug use, period should include any evidence of asphyxia or of fetal distress. The birth
toxin Ingestion) weight should be recorded, and if it is low, an estimate should be made

- - whether the infant was gestationally premature or of appropriate size for

Birth weight gestational age. Other perinatal complications such as hyperbilirubinemia or

. neonatal respiratory distress should also be recorded, if present. If the mother
Perinatal . . . . .

complications iS unable to recall histoncal details, it may be helpful to ask whether the mfant
was able to leave the hospital when the mother was discharged.

Developmental . . . . .

milestones Childhood illnesses sometimes associated with bram damage, such as
meningitis or encephalitis, hypernatremic dehydration, or severe acidosis,

CNS illnesses or may occur in some patients in whom ADHD is subsequently diagnosed. Any
injuries hospitalization should be recorded, as should significant head trauma or

exposure to toxins such as lead. A history of seizures other than simple febrile
Previous seizures may alsobe significant. Finally, the developmental milestones should

hospitalizations be noted, with attention to gross motor, fine motor, speech and language, and

behavioral aspects of development. Symptoms related to ADHD sometimes

Seizure ortic disorders begin in infancy, and may be manifested as “colic,” difficulties with feeding

or sleep and a temperament described as a “difficult baby.” The most
Description of . . . . .

behavior characteristic symptoms of the disorder (Table 1) mclude hyperactivity,
impulsivity, distractibility and short attention span, emotional lability, and a

Feeding difficulties! low tolerance for frustration. Peer, sibling, and family relationships are often
colic during infancy affected and should be inquired about. A specific history from teachers

regarding development of skills, behavior, self-esteem, and interpersonal

Difficult temperament relationships, beginning with nursery school, then kindergarten, and for each
during infancy grade including the present grade, is essential. Parents and teachers also may

describe difficulties in fine motor coordination, such as those entailed in using
Social (peer/family! scissors or in coloring.3’4 Older children may be noted to have poor coordina-
sibling) � tion during athletic activities. Problems with elimination, such as encopresis,
relationships may occur. Many children have had previous evaluations and psychologic

Academic tests5; if they have, the results of these evaluations should be found in the
performance patient’s record. If dietary or pharmacologic treatment has been given, the

type of therapy and the response to it are important information.

motorincoordination Because this disorder commonly occurs in other members of the family,
particularly in the father or males in the kinship, it should be determined

Prior evaluation for whether other family members have had similar problems, and what their
similarproblem educational problems have been, if any. There is also an increased incidence

. of psychiatric illness, especially bipolar disorders, in some families. Children
Prior therapy for reared in unstable surroundings, in broken homes, by multiple caregivers, or
similar problem in homes whose parents practice inconsistent discipline may behave similarly

to children with ADHD.
Similar problem in
other family
members 2



PHYSICAL EXAMINATION1

A comprehensive physical examination should be done on all patients Height

suspected of having ADHD. Height, weight, and blood pressure are to be
measured and recorded because baseline values for comparison will be Weight
needed if drug therapy is instituted. The presence of any dysmorphic features,

such as those seen in patients with fetal alcohol syndrome, chromosomal Blood pressure
disorders, and other syndromes should be noted. Defects of hearing and

. . . . . . complete physical
vision can be ruled out by appropriate screenmg tests. Fmally, a neurologic examination
examination should be done. The value of testing the child for neurologic “soft

signs” such as problems with rapid alternating movements or eye-hand Hearing test
coordination has been debated and is questionable. The physician should
rememberthathyperactivitymaynotbe observed atthetimeoftheexamination; Vision test
its absence does not rule out ADHD, and behavior during the examination

may not reflect that in school or at home. Evidence of
dysmorphism

Neurologic

DIAGNOSTIC EVALUATION examination

No routine laboratory studies are needed in the evaluation of children

suspected of having ADHD because none is specific for the diagnosis. If

underlyingconditions aresuspected, appropriate studies shouldbe performed.

If there is a history of seizures, the results of an electroencephalogram (EEC)
should be available. For example, an EEC may be necessary to differentiate

between daydreaming and absence seizures especially when the history is not Behavioral rating by
definitive. Both parents and teachers should be asked to complete forms using parent(s) and
one of the behavior rating scales, such as those of Conners or Achenbach.4 teacher
These instruments provide important baseline observations so that results of

treatment may be documented and compared during later evaluations. Other consultations
(eg, neurologic,

Neurologic consultation is not needed for every patient, but may be occupational therapy,
requested when there are complicating features such as abnormalities of the speech and
neurologic examination, or if seizures have occurred. In some cases, evalua- language)
tion by a physical therapist, occupational therapist, or speech and language
specialist may be helpful.5 Except forthe medicalexamination, the evaluations

provided by an experienced psychologist are the most helpful. Inteffigence

can be determined by an age-specific comprehensive test such as the Wechsler
Intelligence Scale forChildren-ffl(WISC-ffl). Age/grade-appropriate achieve-

ment testing is needed to determine the presence and extent of any associated
learning problems. Other specific tests for auditory and visual perceptual
problems are often indicated.

MANAGEMENT

Management of the child with ADHD is most effective if there is Educational plan

cooperation among the physician, the family, the school personnel, and other .

professional individuals involved in the child’s care.1’6 Because educational Behavioral counseling
and emotional problems are such a prominent part of the disorder in many

children, the role of school personnel is central. Children with learning
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Psychostimulant drug problems shouldhave individualized educationalplans developed, as required

therapy, including by PL 94-142. The effectiveness of the plan has to be evaluated yearly, and the
dosage plan modified as needed.

Response to therapy Families of children with ADHD often require considerable counseling

because of the stress that such a child produces in the family. If the child has
secondary problems, including depression, poor sell-esteem, or poor family

and social relationships, individual counseling will also be helpful.”6’7 Both
school personnel and family members may benefit from advice regarding

management of the child’s behavior. In general, these children are best managed
by a structured routine, with dear and simple rules, and the avoidance of
overstimulation. Help with social skills is often needed. Croup therapy for the
child and/or family members may be helpful.

Because of the difficulty in managing these children, some parents tend
to grasp at almost any recommended therapy.8 There is no evidence that
patterning exercises, optometric exercises, or other similar programs have any

beneficial effect. Megavitamin therapy should be discouraged, as should the

use of any unprescribed drugs. The role of diet remains controversial, but it
is probably not important in the majority of patients.�#{176} Some parents believe

that the elimination of sucrose, food additives, and food colorings, and other

food restrictions are beneficial. There seems no harm in continuing such
dietary manipulations as long as the diet is nutritionally adequate. However,

if such restrictions are causing behavioral or disciplinary problems, they

should be discouraged.

Drug therapy can be an important adjunct to treatment, but should not

be given until the diagnosis has been well established, careful baseline
observations have been recorded, and behavioral and educational programs
have been established. Sensory deficits should first be corrected, and attention
given to associated and contributory problems such as emotional disorders or

poor child rearing practices. The most effective drugs have been methyl-
phenidate, pemoline, and dextroamphetamine.1’6’7’�14 The usual initial doses

are provided in Table 2. These may need to be increased to obtain a clinical
effect, while the child is observed carefully for unfavorable side effects such
as insomnia, anorexia, abdominal pain, and reduced growth velocity. It has

been suggested that these drugs should not be used in the child who has

seizures15 or the possibility of a tic disorder.16 However, these are not absolute
contraindications if drug therapy seems warranted, provided that the family
has been appropriately counseled about the possible risks.7’25

Other drugs, such as tricyclic antidepressants or phenothiazines, have

been used in the management of ADHD.1’6 Such drugs probably should be
prescribed only by those familiar with their use. To monitor toxicity in
children receiving tricycic antidepressant therapy, baseline and follow-up
electrocardiography and regular measurements of serum drug concentrations
are recommended.
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FOLLOW-UP EVALUATION

If a child with ADHD is not receiving drug therapy, annual pediatric Regular follow-up

evaluation is probably sufficient. The child receiving stimulant medication, evaluations
however, should be evaluated regularly, at least every four to six months.6’7
Adjustments of medication dosage, based on school and parental reports of

effects and side effects, can be made between visits. Height, weight, and blood

pressure should be recorded at each visit. In addition, reinforcement or

modification of previous advice regarding behavioral management may be

necessary. Liver function tests should be performed periodically during

therapy with pemoline.6 If the child’s progress is not satisfactory, efforts

should be made to identify contributing factors not previously recognized,

rather than simply modifying the medication regimen or attributing the poor
progress to lack of motivation on the part of the child or parents. Referral to
a developmental pediatrician or other qualified professional should be con-

sidered when things do not seem to be going well. Throughout the follow-up

period, the pediatrician can be an important coordinator of the child’s care,
assisting the parents with any problems with the schoolsystem, and interpret-

ing the results of evaluations by subspecialists.

PATIENT AND PARENT EDUCATION

The nature of ADHD should be explained carefully to both parents. In Education!
particular, the importance of behavioral management and educational assis- counseling of
tance should be stressed, so that the parents will not rely entirely on the patient and family

expectation that drug therapy will resolve the problems. For those children
requiring drug therapy, the potential benefits and side effects must be carefully
reviewed. Parents should be reassured that the drugs have no addictive

qualities, and that such treatment does not necessarily result in a greater
tendency to experiment with drugs at a later age. Both parents may need

considerable counseling in the behavioral management of these children to
discourage the use of an inappropriate diet or unrecommended therapies.
Physicians can also be helpful by reviewing the provisions of PL 94-142 and

any recent changes in state or federal legislation so that parents are aware of

the kinds of educational management to which those with learning disabilities
are entitled. The adolescent patient may need counseling about higher

education and about choice of career. If the problem is familial, parental guilt
may complicate management and will need to be dealt with. Finally, both

parents need to recognize that some of the problems associated with ADHD

such as learning disability often persist into adulthood,1749 but that with

appropriate, persistent, and comprehensive management, the outlook can be

relatively good.
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TABLE 1

CHARACTERISTICS OF
ATFENTION DEFICIT HYPERACTIVITY DISORDER*

A. Disturbance of at least six months during which at least eight of the
following are present:t

1. Often fidgets with hands or feet or squirms in seat (in adolescents,

may be limited to subjective feelings of restlessness)

2. Has difficulty remaining seated when required to do so

3. Is easily distracted by extraneous stimuli

4. Has difficulty awaiting turn in games or group situations

5. Oftenblurts out answers to questionsbefore they have been completed

6. Has difficulty following through on instructions from others (not due
to oppositional behavior or failure of comprehension), eg, fails to

finish chores

7. Has difficulty sustaining attention in tasks or play activities

8. Often shifts from one uncompleted activity to another

9. Has difficulty playing quietly

10. Often talks excessively

11. Often interrupts or intrudes on others, eg, butts into other children’s

games

12. Often does not listen to what is being said to him or her

13. Often loses things necessary for tasks or activities at school or at home

(eg, toys, pencils, books, assignments)

14. Often engages in physically dangerous activities without considering
possible consequences (not for the purpose of thrill seeking), eg, runs
into street without looking

B. Onset before 7 years of age

C. Does not meet criteria for pervasive developmental disorder

* From Diagnostic and Statistical Manual of Mental Disorders. Washington, DC, American

Psychiatric Association

t Listed in descending order of discriminatory power
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TABLE 2

USUAL TREATMENT REGIMEN

Drug
Dosage

regimen/day
Starting

dose/day
Usual effective

dose/day
Usual maximum

dose/day

Methylphenidate 2 to 3 doses

or 1 sustained

release tablet

5to 10 mg 20 to 40 mg

(0.6 mg/kg)

60 mg

(1.5 mg/kg)

Pemoline 1 dose 18.751037.5 mg 56.251075 mg 112.5 mg

(3 mg/kg)

Dextroamphetamine 2 doses

or 1 long

acting capsule

5 mg 151030 mg 40 mg

(1mg/kg)

Dosage guidelines

1. Drug holidays may be appropriate on weekends and holidays for

children whose major symptoms affect only school performance!

behavior.6’7

2. Long-acting preparations have not been proven to be of equal

efficacy.6’13

3. Adjustments of dose to allow for growth are better made on the basis of

surface area than body weight.’4
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CONVERSION TABLE TO STANDARD
INTERNATIONAL (SI) UNITS

Hematology

Hemoglobin g!dL x 0.155 = mmol!L

Platelets/mm3 = count/1uL = 106 cells,’L
Leukocytes!nim3 = count!1uL = 106 cells!L
Erythrocytes/mm3 = count/1uL = 106 cells/L
Hematocrit % x 0.01 = vol RBC,’vol whole blood

Reticulocytes % x 0.01 = (1)

II. Blood Pressure mm Hg (torr) x 1.333 = mbar

III. Blood Gases 1 mm Hg = 133.322 Pa PCO2 mm Hg x 0.1333 = kPa

Base excess mEq!L = mmol!L P02 mm Hg x 0.1333 = kPa

pH value = same

IV. Blood Chemistries

Acetone mg/dL x 0.1722 = mmol!L
Acetaminophen �g!mL x 6.62 = �umol!L

Albumin g/dL x 144.9 or g/L x 14.49 = �umol/L

Aldosterone ng!dL x 0.0277 = nmol!L

Ammonia mgN/dL x 0.714 = mmol/L

Bicarbonate mEq!L = mmol/L
Bilirubin mg/dL x 17.10 = 4umol!L

Blood urea nitrogen mg!dL x 0.357 = mmol urea!L

Calcium mg!dL x 0.25 = mmol!L
Carotene IUxO.6 =1ug

or 1ug!dL x 0.01863 = Mmol!L
Ceruloplasmin mg!dL x 0.0662 = 1umol!L

Chloride mEq!L = mmol!L

Cholesterol mg!dL x 0.0259 = mmol/L
Complement component (C3) mg!dL x 0.01 = g,’L

Copper 4ug/dL x 0.157 = �umol!L

Cortisol ,ug!dL x 27.59 = nmol/L
Creatine mg!dL x 76.26 = ,umol!L

Creatinine mg!dL x 88.40 = 4umol!L

Digoxin ng/mL x 1.28 = nmol/L
Enzymes

Alanine aminotransferase

(ALT,SGPT)U/L =U!L

Aldolase

Sibley-Lehninger units!mL = U/L

Amylase
Somogyi units!dL = U/L

Aspartate aminotransferase

(AST, SCOT) U/L = U/L
Creatine kinase (CK) U/L = U/L

Phosphatase

Bodanskyunits!dL =U/L

King-Armstrong units!dL = U/L

Fatty acids mg/dL x 0.0354 = mmol!L
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Ferritin ng/mL x 1

a,-Fetoprotein ng/mL x 1

Fibrinogen mg/dL x 0.01

Folic acid �ig!dL x 22.65

Glucose mg/dL x 0.0555

Glycerol mg/dL x 0.1086

Haptoglobin mg!dL x 0.01176

17-Hydroxycorticosteroids mg/d x 2.759

Insulin IU x 0.04167
or1uU,ImL x 1.0

Iodine ,ug!dL x 78.8

Iron 1ug!dL x 0.1791

Iron binding capacity 1ug!dL x 0.1791

17-Ketosteroids mg!d x 3.467
Lead 1ug!dL x 0.0483

Lipoprotein mg/dL x 0.01

Magnesium mg!dL x 0.4114

or mEq/L x 0.5

Phosphorus mg!dL x 0.3229

Potassium mEq/L

Prednisone mg x 2.79

Protein g/dL x 10

Salicylate mg/dL x 0.0724

Sodium mEq/L

Theophylline �ug/mL x 5.55

Thyroid-stimulating hormone 4uU!mL x 1

Thyroxine �ug/dL x 12.87

Transferrin mg!dL x 0.01

Triglycerides mg!dL x 0.01

Triiodothyronine ng/dL x 0.0154
Urea nitrogen mg/dL x 0.357

Uric acid mg/dL x 59.48

Vitamin A 1ug/dL x 0.0349
Vitamin B12 pg/dL x 0.738
Vitamin C mg/dL x 56.78

Vitamin E 4ug/dL x 2.322

Xylose mg/dL x 0.0667

Zinc 4ug!dL x 0.153

=1ug/L

=ug!L

= g/L

= nmol/L
= mmol/L

= mmol/L

= 1umol,/L

= 4umol/d

= mg

= mUlL

= nmol/L

= 1umol/L

= ,umol/L

= 4umol/d

= 4umol/L

= g/L
= mmol,/L
= mmol/L
= mmol/L
= mmol/L

=1umol

= g/L
= mmol/L
= mmol,’L

= 4umol/L

= mUlL

= nmol/L

= g/L

= g/L
= nmol/L

= mmol urea/L

= 4umol/L

= 4umol/L

= pmol/L

= 4umol/L

= 4umol/L

= mmol/L
= 4umol/L

V. Urine or Stool

Coproporphyrin 4ug x 1.53
Epinephrine 1ug/d x 5.458

Vanilmandelic acid mg/d x 5.046
Homovanillic acid mg!d x 5.489

= ninol
= nmol/d

= 4umol/d

= 4umol/d

VI. Energy

Kcal x 4.1868

Rad x 0.01

VII. Radionucide Activity
Curie (Ci) x 37

= KJ (Kilojoule)

= Gy (Gray) (joule/kg)

= GGq (Gigabecquerel)




