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A 12-year-old renal transplant recipient taking tacrolimus begins using an over-the-counter
herbal product. Two weeks later, the tacrolimus trough concentration falls. Which supplement
is most likely responsible?

A. Aloe vera

B. Grapefruit

C. Licorice

D. St. John's wort

E. Valerian
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Although there are good manufacturing practices for dietary supple-
ments in the United States, dietary supplement labels might not accurately 
reflect the contents or concentrations of ingredients. Because of natural 
variability, variations of 10-fold to 1,000-fold have been reported for sev-
eral popular herbs, even across lots produced by the same manufacturer. 
Herbal products may be contaminated with pesticides or microbial agents 
or toxins, or the wrong herb may be misidentified during harvesting. 
Products from some countries (e.g., Ayurvedic products from South Asia) 
might contain toxic levels of mercury, cadmium, arsenic, or lead, either 
from unintentional contamination during manufacturing or from inten-
tional additions by producers who believe that these metals have therapeu-
tic value. Approximately 30–40% of Asian patent medicines include potent 
pharmaceuticals, such as analgesics, antibiotics, hypoglycemic agents, or 
corticosteroids; typically the labels for these products are not written in 
English and do not note the inclusion of pharmaceutical agents. Even con-
ventional mineral supplements, such as calcium, have been contaminated 
with lead or had significant problems with product variability.

Many families use supplements concurrently with medications, 
posing hazards of interactions (Table 7.2). Using the same principles 
of drug-drug interactions can help determine if a supplement-drug 
interaction is a concern. For example, St. John’s wort induces CYP3A4 
activity of the cytochrome P450 enzyme system and thus can enhance 
elimination of most drugs that use this pathway, including digoxin, 
cyclosporine, protease inhibitors, oral contraceptives, and numerous 
antibiotics, leading to subtherapeutic serum levels. 

DIETARY SUPPLEMENT EFFICACY
Evidence about the effectiveness of dietary supplements to prevent or 
treat pediatric problems is mixed, depending on the product used and 
condition treated. Some herbal products may be helpful adjunctive 
treatments for common childhood problems; some herbs have proved 
helpful for colic (fennel and the combination of chamomile, fennel, 
vervain, licorice, and balm mint), nausea (ginger), irritable bowel syn-
drome (peppermint), and diarrhea (probiotics). 

MASSAGE AND CHIROPRACTIC
Massage is usually provided at home by parents and in clinical settings by 
professional massage therapists, physical therapists, and nurses. Infant 
massage is routinely provided in many neonatal intensive care units to 
promote growth and development in preterm infants. Massage also has 
been demonstrated to be beneficial for pediatric patients with asthma, 
insomnia, colic, cystic fibrosis, or juvenile arthritis and patients undergo-
ing cancer therapy. Massage therapy is generally safe. Professional mas-
sage practice is regulated by state government and may be in the form of a 

license, registration, or certification. More than 44 states license massage 
therapists, with licensure being the strictest form of regulation, making 
it illegal for any nonlicensed professional to practice massage therapy.

Chiropractic healthcare deals with the diagnosis, treatment, and pre-
vention of disorders of the neuromusculoskeletal system and their effects 
on general health. Currently, >70,000 chiropractors have licensure in the 
United States, with licensure in all 50 states. Most medical insurance com-
panies cover chiropractic care. Children and families seek chiropractic 
care for common childhood conditions such as asthma, infantile colic, 
nocturnal enuresis, constipation, and headache. A consensus update on 
chiropractic care in children found no evidence for the effectiveness of 
chiropractic care for such common childhood conditions. With respect 
to safety, the evidence is also limited; however, published cases of seri-
ous adverse events in infants and children receiving chiropractic care are 
rare. Unfortunately, although rare, complications of cervical manipulation 
include vertebrobasilar dissection with resultant stroke and rupture of a 
syringomyelia with resultant paralysis. If children and families are seeking 
chiropractic care, it is appropriately done following consultation with the 
child’s pediatric primary care provider to ensure patient safety. In addition, 
chiropractors often give medical advice beyond their expertise; up to 30% 
believe vaccines have significant side effects. 

MIND-BODY THERAPIES
Mind-body therapies such as slow, deep breathing, meditation, guided 
imagery, biofeedback, hypnosis, tai chi, and yoga are also frequently 
used complementary therapies in pediatrics. These practices can be 
learned informally through books, online videos, compact discs, digi-
tal video discs, smartphone apps, or classes and in therapeutic sessions 
with health professionals, such as psychologists and social workers 
(Table 7.3). Substantial research suggests that such practices can aid 
in reducing anxiety, insomnia, and stress-related conditions, including 
migraine headaches and functional abdominal pain. These therapies 
can also help patients struggling with chronic pain. 

ACUPUNCTURE
Modern acupuncture incorporates treatment traditions from China, 
Japan, Korea, France, and other countries. In the United States, acu-
puncturists are licensed to practice in 47 states. Acupuncture can be 
delivered to pediatric patients in hospital and clinic settings to treat 
a variety of ailments. Acupuncture is particularly useful for children 
experiencing pain, and acupuncture services are offered alongside 
conventional medicine and psychology by >50% of North American 
academic pediatric chronic pain programs. The technique that has 
undergone the most scientific study involves penetrating the skin 

Table 7.2    � Common Herbal Dietary Supplement (HDS)–Drug Interactions

HDS DRUGS POTENTIAL CONSEQUENCES/REACTIONS

Aloe vera Glibenclamide (glyburide) ↑ Oral aloe vera gel can cause additive glycemic-lowering effects when taken 
concurrently with a hypoglycemic agent

Bitter orange Phenelzine ↑ Risk of hypertensive crisis

Garlic Ritonavir ↓ Effect of ritonavir

Saquinavir ↓ Effect of saquinavir

Licorice Warfarin ↑ Risk of bleeding

Grapefruit Calcium channel blockers Grapefruit juice has been found to increase the bioavailability of certain drugs by 
inhibition of the cytochrome P450 (CYP) 3A4 isozyme in the liver and gut wall

Melatonin Zolpidem ↑ Sedative effects

Valerian Alprazolam, phenobarbital ↑ Central nervous system depression

Goldenseal Inhibition of CYP2D6 and CYP3A4 May affect approximately 50% of common pharmaceutical agents

St. John’s wort Cyclosporine, tacrolimus, warfarin, 
protease inhibitors, digoxin, 
theophylline, venlafaxine, oral 
contraceptives

May decrease drug effectiveness

↓, Decreasing; ↑, increasing.
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A 9-year-old with progressive Tay-Sachs disease has recurrent distressing symptoms. Which
characterization most strongly supports pediatric palliative care involvement?

A. A curative option is expected after brief treatment

B. A progressive condition without a curative option

C. A transient and fully reversible illness

D. An isolated uncomplicated developmental delay

E. A stable disease without symptom burden
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by eliciting parent (and child) understanding of the child’s condition 
and asking open-ended questions that explore the parent’s and child’s 
hopes, worries, and family values. Goals-of-care conversations include 
what is most important for them as a family, considerations of their 
child’s clinical condition, and their values and beliefs, including cul-
tural, religious, and spiritual considerations (see Chapters 2 and 12). 
Table 8.2 presents specific questions that can effectively guide these 
discussions, and Figure 8.2 provides a basic framework illustrating 
a palliative-minded approach to care, anchored by eliciting goals of 
care and aligning care with those goals. The conversation should also 
include a review of previous discussions, active listening to concerns 
and issues as they are raised, opportunities to repeat back elements 
of the discussion to ensure clarity, and provision of honest, factual 
answers even in areas of uncertainty. As a provider, it is imperative to 
consider one’s own views and implicit biases before entering into dis-
cussions with families who may identify with different cultures, races, 
or other social determinants (see Chapters 2, 3, and 12).

Decision-making should be focused on the goals of care, as 
opposed to limitations of care: “This is what we can offer,” instead of, 
“There is nothing more we can do.” Rather than meeting specifically to 
discuss discontinuing life-prolonging therapies or a do-not-resuscitate 
(DNR) order, a more general discussion centered on the goals of care 
will naturally lead to considering which interventions are in the child’s 
best interests and can present an opportunity for the clinicians to make 
recommendations based on these goals. By offering medical recom-
mendations based on family goals and the clinical reality, the team can 
decrease the burden of responsibility for decision-making that parents 
carry.

Conflicts in decision-making can occur within families, within 
healthcare teams, between the child and family, and between 
the family and care team (see Chapter 6). For children who are 
developmentally unable to provide guidance in decision-making 
(neonates, very young children, or children with severe cogni-
tive impairment), parents and healthcare professionals may come 
to different conclusions as to what is in the child’s best interests. 
Decision-making around the care of adolescents presents specific 
challenges, given the shifting boundary that separates childhood 
from adulthood. In some families and cultures, open disclosure and 

Table 8.1    � Conditions Appropriate for Pediatric Palliative 
Care

CONDITIONS FOR WHICH CURATIVE TREATMENT IS POSSIBLE 
BUT MAY NOT SUCCEED
Advanced or progressive cancer or cancer with a poor prognosis
Complex and severe congenital or acquired heart disease

CONDITIONS FOR WHICH THERE IS INTENSIVE LONG-TERM 
TREATMENT AIMED AT PROLONGING LIFE AND MAINTAINING 
QUALITY OF LIFE, BUT PREMATURE DEATH IS STILL POSSIBLE
Cystic fibrosis
Severe immunodeficiency
High-risk solid-organ transplant candidates and/or recipients (e.g., 

lung, multivisceral)
Chronic or severe respiratory failure
Muscular dystrophy
Complex multiple congenital malformation syndromes
Primary pulmonary hypertension
Severe chromosomal disorders (aneuploidy, deletions, duplications)

PROGRESSIVE CONDITIONS FOR WHICH THERE IS NO  
CURATIVE OPTION AND IN WHICH TREATMENT IS ALMOST 
EXCLUSIVELY PALLIATIVE AFTER DIAGNOSIS
Progressive metabolic disorders (Tay-Sachs disease)
Batten disease
Severe forms of osteogenesis imperfecta

CONDITIONS INVOLVING SEVERE, NONPROGRESSIVE  
DISABILITY, CAUSING EXTREME VULNERABILITY TO HEALTH 
COMPLICATIONS
Severe cerebral palsy with recurrent infection or difficult-to-control 

symptoms
Severe neurologic sequelae of infectious disease
Hypoxic or anoxic brain injury
Brain malformations (e.g., holoprosencephaly, lissencephaly)

Adapted from The Together for Short Lives (formerly the Association for Children’s  
Palliative Care [ACT]) Life-limiting/Life-threatening Condition Categories. http://www.to
getherforshortlives.org.uk/professionals/childrens_palliative_care_essentials/approach.
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Fig. 8.1  Typical illness trajectories for children with life-threatening illness. (From Field M, Behrman R [eds]. When Children Die: Improving Palliative 
and End-of-Life Care for Children and Their Families. Washington, DC: National Academies Press;2003: 74.)
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A 4-year-old receiving palliative care says, "I became sick because I was bad." Which response
best matches the child's developmental understanding?

A. Explain that death is an irreversible biologic event using detailed physiology

B. Avoid discussing illness until adolescence

C. Reassure the child that they did nothing to cause the illness

D. Ask the child to calculate the probability of recovery

E. Tell the child that no one in the family will be affected
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informal opportunities to express emotions or formal debriefs/check-
ins for staff at various stages of caring for a child with life-threatening 
illness can be helpful in bettering patient/family care and preventing 
staff from experiencing compassion fatigue, burnout, and long-term 
repercussions, including leaving the field. 

The Pediatric Clinician
Although optimal palliative care for children entails an interdisci-
plinary care team approach, pediatric clinicians are well positioned 
to support children and their families, particularly when they have 
a long-standing relationship with multiple family members. A 
primary care clinician who has cared for a family over time may 
already know and care for other family members, understand pre-
existing stressors for the family, and be familiar with coping strat-
egies used by family members. For this reason, trusted primary 
care clinicians may be best suited to explore goals of care, provide 
difficult news in a compassionate manner, and support families 
throughout the trajectory of illness. Specialty training is not needed 

to provide expert primary palliative care; rather, a motivation to 
guide decisions based on family goals and values and understand-
ing of the community supports available are a sufficient starting 
point. Pediatric clinicians are familiar with the process of eliciting 
concerns and providing anticipatory guidance for parents, as well 
as developmentally appropriate explanations for children. Those 
interested in developing skillful communication techniques sur-
rounding serious illness have many resources available, including 
VitalTalk (vitaltalk.org). 

Symptom Management
Intensive symptom management is another cornerstone of pediatric 
palliative care. Alleviation of symptoms reduces suffering of the child 
and family and allows them to focus on other concerns and participate 
in meaningful experiences. Despite increasing attention to symptoms 
and pharmacologic and technical advances in medicine, children often 
suffer from multiple symptoms. Figure 8.3 provides key elements and 
general approaches to managing symptoms.

Table 8.3    � Developmental Questions, Thoughts, and Concepts of Dying, with Responsive Strategies

TYPICAL QUESTIONS 
AND STATEMENTS 
ABOUT DYING

THOUGHTS  
THAT GUIDE  
BEHAVIOR

DEVELOPMENTAL  
UNDERSTANDING  

OF DEATH
STRATEGIES AND  

RESPONSES

MONTHS TO 3 YR OF AGE
“Mommy, don’t cry.”
“Daddy, will you still tickle 

me when I’m dead?”

Child has limited understanding 
of events, future and past, 
and of the difference between 
living and nonliving.

Child may have “sense” that 
something is wrong. Death is 
often viewed as continuous with 
life (analogous to being awake 
and being asleep).

Optimize comfort and consistency; familiar 
persons, objects, routines. Use soothing 
songs, words, and touch.

“I will always love you.”
“I will always take care of you.”
“I will tickle you forever.”

AGE 3-5 YR
“I did something bad and 

so I will die.”
“Can I eat anything I want 

in heaven?”

Concepts are simple and 
reversible. 

Variations between reality and 
fantasy.

Child may see death as temporary 
and reversible and not universal.

Child may feel responsible for 
illness.

Death may be perceived as an 
external force that can get you.

Assure child that illness is not their fault.
Provide a consistent care team.
Promote honest, simple language.
Use books to explain the life cycle and 

promote questions and answers.
“You did not do anything to cause this.”
“You are so special to us, and we will 

always love you.”
“We know (God, Jesus, Grandma, 

Grandpa) are waiting to see you.”

AGE 5-10 YR
“How will I die?”
“Will it hurt?”
“Is dying scary?”

Child begins to demonstrate 
organized, logical thought.

Thinking becomes less esoteric.
Child begins to problem-solve 

concretely, reason logically, 
and organize thoughts 
coherently. However, child has 
limited abstract reasoning.

Child begins to understand death 
as real and permanent.

Death means that your heart stops, 
your blood does not circulate, 
and you do not breathe.

It may be viewed as a violent event.
Child may not accept death could 

happen to himself or herself or 
to anyone he or she knows, but 
starts to realize that people they 
know will die.

“Tell me why you are asking.” Be honest 
and provide specific details if they 
are requested. Help and support the 
child’s need for control. Permit and 
encourage the child’s participation in 
decision-making.

“We will work together to help you feel 
comfortable. It is very important that you 
let us know how you are feeling and what 
you need. We will always be with you, so 
you do not need to be afraid.”

AGE 10-18 YR
“I’m afraid if I die my mom 

will just break down.”
“I’m too young to die. I 

want to get married and 
have children.”

“Why is God letting this 
happen?”

Abstract thoughts and logic 
possible.

Body image is important.
Child needs peer relationships 

for support and for validation.
Child expresses altruistic values, 

such as staying alive for 
family (parents, siblings) and 
donating organs/tissue.

Disbelief that they are dying.

Understand death as irreversible, 
inevitable, and universal.

Child needs reassurance of 
continued care and love.

Search for meaning and purpose 
of life.

Reinforce child’s/adolescent’s self-esteem, 
sense of worth, and self-respect.

Allow need for privacy, independence, 
access to friends and peers.

Tolerate expression of strong emotions and 
permit participation in decision-making.

“I can’t imagine how you must be feeling. 
Despite it all, you are doing an incredible 
job. I wonder how I can help?”

“What’s most important to you now?”
“What are your hopes … your worries?”
“You have taught me so much; I will always 

remember you.”

Adapted from Hurwitz C, Duncan J, Wolfe J. Caring for the child with cancer at the close of life, JAMA. 2003;292:2141–2149.
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A child with a life-limiting illness has distressing air hunger despite disease-directed care.
Which nonpharmacologic measure is specifically listed for relief of dyspnea?

A. Restrict all oral fluids regardless of thirst

B. Use a fan to provide cool moving air

C. Require vigorous exercise during each episode

D. Place the child in tight clothing for chest support

E. Eliminate caregiver presence during episodes
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may experience fatigue as a physical symptom (e.g., weakness or 
somnolence), a decline in cognition (e.g., diminished attention or 
concentration), and impaired emotional function (e.g., depressed 
mood or decreased motivation). Because of its multidimensional 
and incapacitating nature, fatigue can prevent children from par-
ticipating in meaningful or pleasurable activities, thereby impairing 
quality of life. Fatigue is usually multifactorial in etiology. A care-
ful history may reveal contributing physical factors (uncontrolled 
symptoms, medication side effects), psychologic factors (anxiety, 
depression), spiritual distress, or sleep disturbance. It is important 
to explore a patient’s sleep history and encourage behavioral inter-
ventions such as optimizing sleep hygiene (e.g., instituting a regular 
bedtime routine, limiting screens and physical activity before bed), 
and sticking to regular sleep and wake times as much as feasible. 
If biobehavioral approaches remain ineffective, pharmacologic 
approaches such as trazodone may be considered. Interventions to 
reduce fatigue include treatment of contributing factors, exercise, 

behavior modification strategies, and pharmacologic agents. Chal-
lenges to effectively addressing fatigue include the common belief 
that fatigue is inevitable, lack of communication between families 
and care teams about it, and limited awareness of potential inter-
ventions for fatigue.

Dyspnea (the subjective sensation of shortness of breath) results 
from a mismatch between afferent sensory input to the brain and 
the outgoing motor signal from the brain. It may stem from respira-
tory causes (e.g., airway secretions, obstruction, infection) or other 
factors (e.g., cardiac) and may also be influenced by psychologic 
factors (e.g., anxiety). Respiratory parameters such as respiratory 
rate and oxygen saturation correlate unreliably with the degree of 
dyspnea. Therefore giving oxygen to a cyanotic or hypoxic child 
who is otherwise quiet and relaxed may relieve staff discomfort 
while having no impact on patient distress and may also add bur-
den if the child cannot tolerate the mask or cannula. Dyspnea can 
be relieved with the use of regularly scheduled plus as-needed doses of 

Table 8.5    � Nonpharmacologic Approach to Symptoms Commonly Experienced by Children with Life-Threatening Illness

SYMPTOM APPROACH TO MANAGEMENT

Pain Prevent pain when possible by limiting unnecessary painful procedures, providing sedation, and giving preemptive  
analgesia before a procedure (e.g., including sucrose for procedures in neonates).

Address coincident depression, anxiety, sense of fear, or lack of control.
Consider guided imagery, relaxation, hypnosis, art/pet/play therapy, acupuncture/acupressure, cognitive behavioral 

therapy (CBT), physical therapy, biofeedback, massage, heat/cold, yoga, transcutaneous electric nerve stimulation, and 
distraction.

Dyspnea or air hunger Wipe and/or suction oral secretions if present; positioning; comfortable loose clothing; fan to provide cool, blowing air.
Limit volume of intravenous fluids; consider diuretics if fluid overload/pulmonary edema present.
Behavioral strategies, including breathing exercises, guided imagery, relaxation, music, and distraction.

Fatigue Sleep hygiene (establish a routine, promote habits for restorative sleep).
Regular, gentle exercise; prioritize or modify activities.
Address potentially contributing factors (e.g., anemia, depression, side effects of medications).
Aromatherapy*: peppermint, rosemary, basil.

Nausea/vomiting Consider dietary modifications (bland, soft, adjust timing/volume of foods or feeds).
Aromatherapy*: ginger, peppermint, lavender, acupuncture/acupressure.

Constipation Increase fiber in diet, encourage fluids, ambulation (if possible).

Oral lesions/ 
dysphagia

Oral hygiene and appropriate liquid, solid, and oral medication formulation (texture, taste, fluidity). Treat infections, 
complications (mucositis, pharyngitis, dental abscess, esophagitis).

Oropharyngeal motility study and speech (feeding team) consultation.

Anorexia/cachexia Manage treatable lesions causing oral pain, dysphagia, or anorexia. Support caloric intake during phase of illness when 
anorexia is reversible. Acknowledge that anorexia/cachexia is intrinsic to the dying process and may not be reversible.

Prevent/treat coexisting constipation.

Pruritus Moisturize skin.
Trim child’s nails to prevent excoriation.
Try specialized anti-itch lotions.
Apply cold packs.
Counterstimulation, distraction, relaxation.

Diarrhea Evaluate/treat if obstipation.
Assess and treat infection.
Dietary modification.

Depression Psychotherapy, behavioral techniques, setting attainable daily goals.
Aromatherapy*: bergamot, lavender.

Anxiety Psychotherapy (individual and family), behavioral techniques.
Aromatherapy*: clary sage, angelica, mandarin, lavender.

Agitation/terminal 
restlessness

Evaluate for organic or drug causes.
Educate family.
Orient and reassure child; provide calm, nonstimulating environment; use familiar music, verse, voice, touch.
Aromatherapy*: frankincense, ylang.

*Best if aromatherapy is administered by a practitioner trained in aromatherapy use and safety and if child has choice of essential oil aroma that stimulates positive response.
From Sourkes B, Frankel L, Brown M, et al. Food, toys, and love: Pediatric palliative care. Curr Probl Pediatr Adolesc Health Care. 2005;35:345–392.
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A child develops fever and jaundice 5 days after returning from an area with active
mosquito-borne disease. Which infection is listed in the short-incubation group (<10 days) and
is a plausible consideration?

A. Filariasis

B. Schistosomiasis

C. Dengue

D. Tuberculosis

E. Secondary syphilis
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COMMONLY ENCOUNTERED INFECTIONS
Hepatitis B
See also Chapter 406.

The prevalence of hepatitis B surface antigen (HBsAg) in refugee 
children ranges from 4% to 14%, depending on the country of origin, 
age, and year studied. Prevalence of markers of past hepatitis B virus 
(HBV) infection is higher. HBV infection is most prevalent in immi-
grants from Asia, Africa, and some countries in Central and Eastern 
Europe, as well as the former Soviet Union (e.g., Bulgaria, Romania, 
Russia, Ukraine), but also occurs in immigrants born in other coun-
tries. All immigrant children, even if previously vaccinated, coming 
from high-risk countries (HBsAg seropositivity >2%) should undergo 
serologic testing for HBV infection, including both HBsAg and anti-
body to HBsAg (anti-HBs), to identify current or chronic infection, 
past resolved infection, or evidence of previous immunization. Because 
HBV has a long incubation period (6 weeks to 6 months), the child may 
have become infected at or near the time of migration, and initial test-
ing might be falsely negative. Therefore strong consideration should be 
given to a repeated evaluation 6 months after arrival for all children, 
especially those from highly endemic countries. Chronic HBV infec-
tion is indicated by persistence of HBsAg for >6 months. Children with 
HBsAg-positive test results should be evaluated to identify the presence 
of chronic HBV infection, which occurs in >90% of infants infected at 
birth or in the first year of life and in 30% of children exposed at ages 
1-5 years. Once identified as being infected, additional testing should 
be done to assess for biochemical evidence of severe or chronic liver 
disease or liver cancer. 

Hepatitis A
See Chapter 406. 

Hepatitis C
See also Chapter 406.

The decision to screen children should depend on history (e.g., 
receipt of blood products; traditional percutaneous procedures such as 
tattooing, body piercing, circumcisions, or other exposures to reused, 
unsterile medical devices) and the prevalence of hepatitis C virus 
(HCV) infection in the child’s country of origin. Children from East-
ern Mediterranean and Western Pacific countries, Africa, China, and 

Southeast Asia should be considered for HCV infection screening. All 
children coming from Egypt, which has the highest known HCV sero-
prevalence (12% nationally and 40% in some villages), should be tested 
for hepatitis C. 

Intestinal Pathogens
Fecal examinations for ova and parasites (O&P) by an experienced 
laboratory will identify a pathogen in 8–86% of immigrants and 
refugees. The prevalence of intestinal parasites varies by country of 
origin, time period when studied, previous living conditions (includ-
ing water quality, sanitation, and access to footwear), and age, with 
toddler/young school-aged children being the most affected. If 
documented predeparture treatment was given, an eosinophil count 
should be performed. An absolute eosinophil count of >400 cells/μL, 
if persistently elevated for 3-6 months after arrival, should prompt 
further investigation for tissue-invasive parasites such as Strongyloi-
des (see Chapter 341) and Schistosoma (see Chapter 346) species (if 
no predeparture ivermectin or praziquantel was given). If no docu-
mented predeparture treatment was given and screening eosinophils 
are >400 cells/μL, two stool O&P specimens obtained from separate 
morning stools should be examined by the concentration method or 
empiric ivermectin and praziquantel given. If the child is symptom-
atic, including evidence of poor physical growth, but no eosinophilia is 
present, a single stool specimen should also be sent for Giardia lamblia 
(see Chapter 328.1) and Cryptosporidium parvum (see Chapter 329) 
antigen detection. All potentially pathogenic parasites found should be 
treated appropriately. All nonpregnant refugees >2 years of age coming 
from sub-Saharan Africa and Southeast Asia should be presumptively 
treated with predeparture albendazole. 

Tuberculosis
See also Chapter 261.

Tuberculosis (TB) commonly is encountered in immigrants from 
all countries because Mycobacterium tuberculosis infects approximately 
30% of the world’s population. Latent TB infection rates can be up to 60% 
in populations of refugee children from some regions of North Africa 
and the Middle East. Since 2007, TB Technical Instructions for Medical 
Evaluation of Aliens have required that children ages 2-14 years undergo 
a TB skin test or interferon-γ release assay if they are medically screened 

Table 11.2    � Incubation Periods of Common Travel-Related Infections*

SHORT INCUBATION (<10 DAYS) MEDIUM INCUBATION (10-21 DAYS) LONG INCUBATION (>21 DAYS)

Malaria
Arboviruses including dengue, yellow fever,  

Japanese encephalitis, Zika, chikungunya
Hemorrhagic fevers: Lassa, Ebola, South American 

arenaviruses
Respiratory viruses including severe acute respiratory 

syndrome
Typhoid and paratyphoid
Bacterial enteritis
Rickettsia: spotted fever group—Rocky Mountain 

spotted fever, African tick typhus, Mediterranean 
spotted fever, scrub typhus, Q fever

Bacterial pneumonia including Legionella
Relapsing fever
Amoebic dysentery
Meningococcemia
Brucella (rarely)
Leptospirosis
Fascioliasis
Rabies (rarely)
African trypanosomiasis (acute), East African (rarely)

Malaria
Flaviviruses: tick-borne encephalitis and 

Japanese encephalitis
Hemorrhagic fevers: Lassa, Ebola, 

Crimean-Congo
Acute HIV infection
Typhoid and paratyphoid
Giardia
Rickettsia: flea-borne, louse-borne, and 

scrub typhus, Q fever, spotted fevers (rare)
Cytomegalovirus
Toxoplasma
Amoebic dysentery
Histoplasmosis
Brucella
Leptospirosis
Babesiosis
Rabies
East African trypanosomiasis (acute)
Hepatitis A (rarely)
Measles

Malaria
Schistosomiasis
Tuberculosis
Acute HIV infection
Viral hepatitis
Filariasis
Rickettsia: Q fever
Secondary syphilis
Epstein-Barr virus including mononucleosis
Amoebic liver disease
Leishmaniasis
Brucella
Bartonellosis (chronic)
Babesiosis
Rabies
West African trypanosomiasis (chronic)
Cytomegalovirus

*Diseases that commonly have variable incubation periods are shown more than once. However, most diseases may rarely have an atypical incubation period, and this is not shown 
here.

HIV, Human immunodeficiency virus.
From Freedman DO. Infections in returning travelers. In: Bennett JE, Blaser MJ, Dolin R, et al (eds): Mandell, Douglas, and Bennett’s Principles and Practice of Infectious Diseases, 8th 
ed. Philadelphia: Saunders;2015: Table 324-2.
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A toddler has paired, parallel linear bruises with intervening central sparing across the
posterior thighs. Which mechanism best matches the pattern described in the table?

A. Accidental fall onto a flat floor

B. Blunt impact with a belt or electrical cord

C. Bilateral pressure from a blood pressure cuff

D. Spontaneous petechiae from thrombocytopenia

E. Normal skin pigmentation

Original table 17.1  |  Nelson printed p. 115  |  PDF p. 159

Source: Nelson Textbook of Pediatrics, 22nd ed., Vol. 1. Answer key follows all questions. 6

 Chapter 17  u  Abused and Neglected Children  115

ETIOLOGY
Child maltreatment seldom has a single cause; rather, multiple and 
interacting biopsychosocial risk factors at four levels usually interact 
and contribute to the problem. At the individual level, a child’s disability 
or behavioral challenges or a parent’s depression or substance use pre-
dispose a child to maltreatment. At the familial level, intimate partner 
(or domestic) violence jeopardizes children’s health and development. 
Influential community factors include stressors such as dangerous 
neighborhoods with few supports or recreational facilities. Professional 
inaction may contribute to neglect, such as when the treatment plan 
is not clearly communicated or risk factors are ignored. Broad societal 
factors, such as poverty and its many associated burdens, also contrib-
ute significantly to maltreatment. The WHO estimates the rate of child 
homicide is approximately twofold higher in low-income compared to 
high-income countries (2.58 vs 1.21 per 100,000 population). Neverthe-
less, children at all income levels can be maltreated, and PCPs need to 
guard against biases concerning minoritized and low-income families.

In contrast, protective factors, such as family supports or a par-
ent’s concern for their child, may buffer risk factors and protect 
children from maltreatment. Deliberately identifying and incorpo-
rating protective factors is vital to intervening effectively. One can 
say to a parent who did not fill a prescription, for example, “I can 
see how much you love [child’s name]. What can we do to keep 
them out of the hospital?” In sum, child maltreatment results from 
a complex interplay among risk and protective factors. A single 
parent who has a colicky baby and who recently lost their job has 
multiple risk factors, but a loving grandparent may be protective. 
A good assessment and understanding of both risk and protective 
factors guide an appropriate response. 

OUTCOMES
All forms of child maltreatment jeopardize children’s physical and 
emotional health and their cognitive and social development, mani-
festing in a wide array of possible problems—in the short and the 
long term. Problems in adolescence and adulthood include health 
risk behaviors (e.g., smoking, alcohol, and substance use), men-
tal health problems (e.g., anxiety, depression, suicide attempt), 
and physical health problems (e.g., heart disease, cancer). Mal-
treated children are also at risk for becoming maltreating parents. 
The impact of neuroendocrine stress responses to child abuse and 
neglect on the developing brain may partly explain some of these 
sequelae.

Some maltreated children appear to be resilient and function rela-
tively well, perhaps owing to protective factors or interventions. Still, 
PCPs and parents need to be sensitive to the possibility of later prob-
lems (“sleeper effects”). The benefits of intervention have been found 
in even the most severely neglected children, such as those rescued 
from Romanian orphanages in the early 1990s, who were adopted—
the earlier, the better. That said, resilience is a relative concept, and few 
severely maltreated children escape unscathed. 

CLINICAL MANIFESTATIONS
Child abuse and neglect can manifest in a myriad of ways (Table 
17.1). A critical element of physical abuse is the lack of a plausible 
history other than inflicted trauma. The onus is on the clinician 
to carefully consider the differential diagnosis and not jump to 
conclusions.

Bruises are the most common manifestation of physical abuse. 
Features suggestive of abuse include (1) bruising in a preambulatory 
infant (occurring in just 2% of such infants), (2) bruising of padded 
and less exposed areas (buttocks, cheeks, ears, neck, genitalia), (3) pat-
terned bruising conforming to the shape of an object (Fig. 17.1), and 
(4) multiple bruises, especially if clearly of different ages. Earlier sug-
gestions for estimating the age of bruises, however, have long been 
discredited. It is very difficult to precisely age bruises. The TEN-4 
FACESp mnemonic is useful for when to suspect abuse in children 
under 4 years of age: torso, ear, neck, frenulum, angle of jaw, cheeks 
[fleshy], eyelids, subconjunctivae, and patterned, as well as any bruise 

in children under 4 months, helps identify suspicious bruises. This 
prediction rule is 95.6% sensitive and 87.1% specific for identifying 
abuse.

In nonmobile infants, bruises are considered a sentinel injury 
because of the low likelihood of noninflicted injury. Bruises are the 
most common injury to be missed or misdiagnosed among children 
who later present with fatal or near-fatal injuries. Other sentinel 
injuries include oropharyngeal injuries in children <6 months of age 
and subconjunctival hemorrhage in healthy children under 4 years 
of age.

Conditions such as birthmarks, including slate gray nevus (congeni-
tal dermal melanocytosis or Mongolian spots), can be confused with 
bruises and abuse. Other mimics are noted in Table 17.2. These skin 
markings are not tender and do not rapidly change color or size. An 
underlying medical explanation for bruises may exist, such as blood 
dyscrasias (hemophilia) or connective tissue disorders (Ehlers-Danlos 
syndrome). The history or examination usually provides clues to 
these conditions. Hemorrhagic edema of infancy and IgA vasculitis 
(Henoch-Schönlein purpura) is the most common vasculitis in young 

Table 17.1    � Injury Patterns

METHOD OF INJURY/
IMPLEMENT PATTERN OBSERVED

Grip/grab Relatively round marks that correspond to 
fingertips and/or thumb

Closed-fist punch Series of round bruises that correspond 
to the knuckles of the hand

Slap Parallel, linear bruises (usually petechial) 
separated by areas of central sparing

Belt/electrical cord Loop marks or parallel lines of petechiae 
(the width of the belt/cord) with central 
sparing, may see triangular marks from 
the end of the belt, small circular lesions 
caused by the holes in the tongue of the 
belt, and/or a buckle pattern

Rope Areas of bruising interspersed with areas 
of abrasion

Other objects/
household implements

Injury in shape of object/implement (e.g., 
rods, switches, and wires cause linear 
bruising)

Human bite Two arches forming a circular or oval 
shape, may cause bruising and/or 
abrasion

Strangulation Petechiae of the head and/or neck, 
including mucous membranes; may see 
subconjunctival hemorrhages

Binding/ligature Marks around the wrists, ankles, or neck; 
sometimes accompanied by petechiae 
or edema distal to the ligature mark

Punishment by kneeling 
on salt or other rough 
substance

Abrasions/burns, especially to knees

Hair pulling Traumatic alopecia; may see petechiae 
on underlying scalp or swelling or 
tenderness of the scalp (from subgaleal 
hematoma)

Tattooing or intentional 
scarring

Abusive cases have been described but 
can also be a cultural phenomenon 
(e.g., Māori body ornamentation); may 
also be a symbol of ownership in a 
youth being sexually trafficked
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A healthy infant has a flat blue-gray patch over the lower back, present since birth and
unchanged over several weeks. Which listed condition is the most likely mimic of bruising?

A. Dermal melanocytosis

B. Factor XIII deficiency

C. Osteogenesis imperfecta

D. Glutaric aciduria type I

E. Hemophilia A
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associated with noninflicted fractures include family history of 
recurrent fractures after minor trauma, abnormally shaped cra-
nium, dentinogenesis imperfecta, blue sclera, impaired hearing, 
craniotabes, ligamentous laxity, bowed legs, hernia, and translucent 
skin. Subperiosteal new bone formation is a nonspecific finding seen 
in infectious, traumatic, and metabolic disorders. In young infants, 
new bone formation may be a normal physiologic finding; it is usu-
ally bilateral, symmetric, and less than 2 mm in depth.

The evaluation of a fracture should include a skeletal survey 
in children less than 24 months of age when abuse seems possible 
(Table 17.4). Multiple radiographs with different views are needed; 
“babygrams” (one or two films of the entire body) should be avoided. 
If a fracture is found or when the survey is normal but concern for 
an occult injury remains, a follow-up survey should be completed 2 
weeks later, as it may reveal fractures not apparent initially. Omission 
of skull, spine, and pelvis films on repeat survey reduces radiation 
exposure while still capturing most occult fractures.

In corroborating the history and the injury, the age of a fracture can 
be crudely estimated (Table 17.5). Soft tissue swelling subsides in 2-21 
days. Subperiosteal new bone is visible within 4-21 days. Loss of defi-
nition of the fracture line and visible soft callus formation occur on a 
similar timeline. Hard callus is visible between 14 and 90 days. These 
ranges are shorter in infancy and longer in children with poor nutri-
tional status or a chronic underlying disease. Fractures of flat bones 
such as the skull do not form a callus and cannot be aged, although soft 
tissue swelling indicates recency (i.e., within the prior week).

Abusive head trauma (AHT) results in significant morbidity and 
mortality. Abusive injury may be caused by direct impact, asphyxia, 
shaking, or a combination. Subdural hematomas (Fig. 17.6); retinal 
hemorrhages, especially when extensive and involving multiple lay-
ers; brain parenchymal injury; and fractures (often rib and classic 
metaphyseal lesions) strongly suggest AHT, especially when they occur 
together. Infants’ poor neck muscle tone and relatively large heads 
make them vulnerable to acceleration-deceleration forces if severely 
shaken, leading to AHT. Children may lack external signs of injury, 
even with serious intracranial trauma. The clinical presentation var-
ies, ranging from nonspecific lethargy, to vomiting (without diarrhea), 
changing neurologic status or seizures, or coma. In all preverbal chil-
dren, the possibility of AHT should be considered when children pres-
ent with these signs or symptoms.

Acute intracranial trauma is best evaluated via CT. CT helps iden-
tify bone and soft tissue injury. Some centers use fast-sequence MRI 
to reduce radiation exposure, but the sensitivity may not be as good 
as CT. MRIs are helpful in differentiating extraaxial fluid, determin-
ing the approximate time of injuries, assessing parenchymal injury, 
and identifying vascular anomalies. Neck imaging may identify spinal 
subdural blood and ligamentous, spinal cord, and nerve root injuries. 
MRIs are best obtained 5-7 days after an acute injury. Other causes 
of subdural hemorrhage in infants include arteriovenous malforma-
tions, coagulopathies, birth trauma, tumor, and infections (see Table 
17.2). Glutaric aciduria type 1 can present with intracranial bleeding 
and should be considered. When AHT is suspected, possible injuries 
elsewhere—especially skeletal and abdominal—should be ruled out.

Retinal hemorrhages are an important marker of AHT (Fig. 17.7). When-
ever AHT is being considered, a dilated indirect eye examination by a pedi-
atric ophthalmologist should be performed. Although retinal hemorrhages 
can be found in other conditions, hemorrhages that are multiple, involve 
more than one retinal layer, and extend to the periphery are very suspi-
cious for abuse. The mechanism is likely repeated acceleration-deceleration 
caused by shaking. Traumatic retinoschisis points strongly to abuse.

With other causes of retinal hemorrhages, the pattern is usually dif-
ferent from that seen in child abuse. After birth, many newborns have 
them, but they disappear by 2-6 weeks. Coagulopathies (particularly 
leukemia), retinal diseases, carbon monoxide poisoning, and glutaric 
aciduria may be responsible. Severe noninflicted direct crush injury to 
the head can rarely cause an extensive hemorrhagic retinopathy. Car-
diopulmonary resuscitation rarely, if ever, causes retinal hemorrhages 
in infants and children; if present, there are only a few hemorrhages 
in the posterior pole. Hemoglobinopathies, diabetes mellitus, routine 
play, minor noninflicted head trauma, and vaccinations do not appear 
to cause retinal hemorrhage in children. Severe coughing or seizures 
rarely cause retinal hemorrhages that could be confused with AHT.

The dilemma frequently posed is whether minor, everyday forces 
can explain the findings seen in AHT. Simple linear skull fractures in 
the absence of other suggestive evidence can be explained by a short 
fall, although even that is unusual (1–2%); underlying brain injury 
from short falls is exceedingly rare. Timing of brain injuries in cases 
of abuse is not precise. In fatal cases, however, the trauma most likely 
occurred very soon before the child became symptomatic.

Other manifestations of AHT may be seen. Raccoon eyes are asso-
ciated with subgaleal hematomas after traction on the anterior hair 
and scalp or a blow to the forehead. Neuroblastoma can present simi-
larly. Bruises from attempted strangulation may be visible on the neck. 
Choking or suffocation can cause hypoxic brain injury, often with no 
external signs.

Oral lesions may present as bruised lips, bleeding, torn frenulum, 
and dental trauma or multiple caries (neglect).

Abdominal trauma also accounts for significant morbidity and 
mortality in abused children. Young children are especially vulner-
able because of their relatively large abdomens and lax abdominal 
musculature. A forceful blow or kick can cause hematomas of solid 
organs (liver, spleen, kidney) from compression against the spine, as 
well as hematomas (duodenal) or rupture (stomach) of hollow organs. 
Intra-abdominal bleeding may result from trauma to an organ or from 

Table 17.2    � Mimics of Nonaccidental Trauma

CUTANEOUS LESIONS
Accidental trauma
Congenital coagulation defects (hemophilia, von Willebrand disease)
Acquired coagulation defects (aplastic anemia, ITP, leukemia, vitamin 

K deficiency)
Ehlers-Danlos syndrome
Vitamin C deficiency
Impetigo
Vasculitis (IgA vasculitis: Henoch-Schönlein purpura)
Dermal melanocytosis (Mongolian spots)
Cupping
Coining
Spooning
SKELETAL LESIONS
Osteogenesis imperfecta
Obstetric trauma
Caffey disease
Rickets (not just low 25-hydroxy-vitamin D levels)
Hyper-IgE syndrome
Recurrent multifocal osteomyelitis
Skeletal dysplasias
HEAD TRAUMA
Birth trauma
Hemophilia
Factor XIII deficiency
Vitamin K deficiency (malabsorption)
Cobalamin C defect
Osteogenesis imperfecta
Ehlers-Danlos syndrome
Glutaric aciduria type I
Menkes syndrome
Vasculitis (primary CNS, systemic)

Benign enlargement of subarachnoid spaces

ITP, Immune thrombocytopenic purpura; IgA, immunoglobulin A; IgE, immunoglobulin 
E; CNS, central nervous system.
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An 8-month-old with an unclear injury history undergoes a skeletal survey. Which finding in the
table has high specificity for inflicted injury in an infant?

A. Isolated linear skull fracture

B. Isolated clavicular fracture

C. Posteromedial rib fractures

D. Single long-bone shaft fracture

E. Subperiosteal new bone formation alone
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C DA B

Fig. 17.2  Immersion injury patterns. A, Sparing of flexural creases. B, Immersion “sock” burn. C, Immersion “glove” burn. D, Immersion buttocks 
burn. (From Jenny C. Child abuse and neglect: diagnosis, treatment, and evidence. Philadelphia: Saunders;2011: Fig. 28-3, p. 225.)

Fig. 17.3  Marks from heated objects 
cause burns in a pattern that dupli-
cates that of the object. Familiarity 
with the common heated objects that 
are used to traumatize children fa-
cilitates recognition of possible inten-
tional injuries. The location of the burn 
is important in determining its cause. 
Children tend to explore surfaces with 
the palmar surface of the hand and 
rarely touch a heated object repeat-
edly or for a long time.

Hot plate Light bulb Curling iron Car cigarette
lighter

Steam iron

Knife Grid Cigarette Forks Immersion

BURN MARKS

Table 17.3    � Specificity of Radiologic Findings

HIGH SPECIFICITY*

Classic metaphyseal lesions
Rib fractures, especially posteromedial
Scapular fractures
Spinous process fractures
Sternal fractures

MODERATE SPECIFICITY
Multiple fractures, especially bilateral
Fractures of different ages
Epiphyseal separations
Vertebral body fractures and subluxations
Digital fractures
Complex skull fractures
Pelvic fractures

COMMON BUT LOW SPECIFICITY
Subperiosteal new bone formation
Clavicular fractures
Long bone shaft fractures
Linear skull fractures

*Highest specificity applies in infants
From Kleinman PK. Diagnostic imaging of child abuse, 3rd ed. Cambridge, UK:  
Cambridge University Press;2015: 24.

Fig. 17.4  High detail oblique view of the ribs of a 6-month-old infant 
shows multiple healing posteromedial rib fractures (arrowheads). The 
level of detail in the image is far greater that what would be present on a 
standard chest radiograph. (From Dwek JR. The radiographic approach 
to child abuse. Clin Orthop Relat Res. 2011;469:776–789, Fig. 4.)
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A 10-month-old has unexplained bruising and suspected physical abuse. Which chest imaging
set is part of the skeletal survey described for children under 2 years?

A. Single portable anteroposterior chest radiograph only

B. Anteroposterior chest plus right and left posterior oblique rib views

C. Lateral chest only

D. Chest fluoroscopy without radiographs

E. Bilateral decubitus views only
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shearing of a vessel. More than one organ may be affected. Children 
may present with cardiovascular failure or an acute abdomen, often 
after a delay in care. Bilious vomiting without fever or peritoneal irrita-
tion suggests a duodenal hematoma, often the result of abuse.

The manifestations of abdominal trauma are often subtle, even with 
severe injuries. Bruising of the abdominal wall is unusual, and symp-
toms may evolve slowly. Delayed perforation may occur days after the 
injury; bowel strictures or a pancreatic pseudocyst can develop weeks 
or months later. PCPs should consider screening for occult abdomi-
nal trauma when other evidence of physical abuse exists. Screening 
should include liver and pancreatic enzyme levels and testing urine 
for blood. When results indicate possible injury or if there is concern 
about possible splenic, adrenal, or hepatic injury, an abdominal CT 
is indicated.

Neglect is the most prevalent form of child maltreatment, with 
potentially severe and lasting sequelae. It may manifest in many ways, 
depending on which basic needs are not adequately met. Nonadherence 

to medical treatment, for example, may aggravate the condition, as 
may a delay in seeking healthcare. Inadequate food may manifest as 
impaired growth; inattention to obesity is also a problem. Poor hygiene 
may contribute to infected cuts or lesions. Inadequate supervision 
contributes to injuries and ingestions. Children’s needs for mental 
healthcare, dental care, and other healthcare may be inadequately met, 
manifesting as neglect. Educational needs, particularly for children 
with learning disabilities, are often not adequately met. 

GENERAL PRINCIPLES FOR ASSESSING POSSIBLE 
PHYSICAL ABUSE AND NEGLECT
The heterogeneity of circumstances in situations of child maltreatment 
precludes specific detailing of varied assessments. The following are 
useful general principles:
	•	 �Given the complexity and possible ramifications of determining 

child maltreatment, an interdisciplinary assessment is optimal, 
with input from all involved professionals. Consultation with a phy-
sician expert in child abuse pediatrics is recommended.

	•	 �A thorough history should be obtained from the parent(s), optimal-
ly via separate interviews.

	•	 �Verbal children should be interviewed separately in a developmen-
tally appropriate manner. Open-ended questions (e.g., “Tell me 
what happened”) are best. Some children need more directed 

A CB Posterior

Fig. 17.5  A, Metaphyseal fracture of the distal tibia in a 3-month-old infant admitted to the hospital with severe head injury. There is also periosteal 
new bone formation of the tibia, perhaps from previous injury. B, Bone scan of the same infant. The initial chest x-ray showed a single fracture of the 
right posterior fourth rib. A radionuclide bone scan performed 2 days later revealed multiple previously unrecognized fractures of the posterior and 
lateral ribs. C, Follow-up radiograph 2 weeks later showed multiple healing rib fractures. This pattern of fractures is highly specific for child abuse. 
The mechanism of these injuries is usually violent squeezing of the chest.

Table 17.4    � Radiologic Skeletal Survey for Infants and 
Children under 2 Years of Age*

	•	 �Anteroposterior (AP) and lateral views of skull (Townes view 
optional; add if any fracture seen)

	•	 �Lateral spine (cervical spine [C-spine] may be included on skull 
radiographs; AP spine is included on AP chest and AP pelvis views 
to include entire spine)

	•	 �AP view, right posterior oblique, left posterior oblique view of 
chest-rib technique

	•	 �AP pelvis
	•	 �AP view of each femur
	•	 �AP view of each leg
	•	 �AP view of each humerus
	•	 �AP view of each forearm
	•	 �Posteroanterior (PA) view of each hand
	•	 �AP (dorsoventral) view of each foot

*Images are checked by a radiologist before the patient leaves. Poorly positioned 
or otherwise suboptimal images should be repeated. Lateral views are added for 
positive or equivocal findings in the extremities. Coned views of positive or equivocal 
findings (i.e., at ends of long bones, ribs) may be obtained.

Adapted from Coley BD. Caffey’s pediatric diagnostic imaging, 12th ed. Philadelphia: 
Mosby;2013: Box 144-1, p. 1588.

Table 17.5    � Timetable of Radiologic Changes in Children’s 
Fractures*

CATEGORY EARLY PEAK LATE

1. SPNBF 4-10 days 10-14 days 14-21 days

2. Loss of fracture line 
definition, days

10-14 days 14-21 days

3. Soft callus 10-14 days 14-21 days

4. Hard callus 14-21 days 21-42 days 42-90 days

The time points tend to increase from early infancy into childhood.
*Repetitive injuries may prolong all categories.
SPNBF, Subperiosteal new bone formation.
From Kleinman PK. Diagnostic imaging of child abuse, 3rd ed. Cambridge, UK: 
Cambridge University Press;2015: p. 215.
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A fracture is seen with hard callus on follow-up radiographs. According to the table, during
which interval does hard callus typically peak?

A. 0-3 days

B. 4-10 days

C. 10-14 days

D. 21-42 days

E. More than 1 year
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shearing of a vessel. More than one organ may be affected. Children 
may present with cardiovascular failure or an acute abdomen, often 
after a delay in care. Bilious vomiting without fever or peritoneal irrita-
tion suggests a duodenal hematoma, often the result of abuse.

The manifestations of abdominal trauma are often subtle, even with 
severe injuries. Bruising of the abdominal wall is unusual, and symp-
toms may evolve slowly. Delayed perforation may occur days after the 
injury; bowel strictures or a pancreatic pseudocyst can develop weeks 
or months later. PCPs should consider screening for occult abdomi-
nal trauma when other evidence of physical abuse exists. Screening 
should include liver and pancreatic enzyme levels and testing urine 
for blood. When results indicate possible injury or if there is concern 
about possible splenic, adrenal, or hepatic injury, an abdominal CT 
is indicated.

Neglect is the most prevalent form of child maltreatment, with 
potentially severe and lasting sequelae. It may manifest in many ways, 
depending on which basic needs are not adequately met. Nonadherence 

to medical treatment, for example, may aggravate the condition, as 
may a delay in seeking healthcare. Inadequate food may manifest as 
impaired growth; inattention to obesity is also a problem. Poor hygiene 
may contribute to infected cuts or lesions. Inadequate supervision 
contributes to injuries and ingestions. Children’s needs for mental 
healthcare, dental care, and other healthcare may be inadequately met, 
manifesting as neglect. Educational needs, particularly for children 
with learning disabilities, are often not adequately met. 

GENERAL PRINCIPLES FOR ASSESSING POSSIBLE 
PHYSICAL ABUSE AND NEGLECT
The heterogeneity of circumstances in situations of child maltreatment 
precludes specific detailing of varied assessments. The following are 
useful general principles:
	•	 �Given the complexity and possible ramifications of determining 

child maltreatment, an interdisciplinary assessment is optimal, 
with input from all involved professionals. Consultation with a phy-
sician expert in child abuse pediatrics is recommended.

	•	 �A thorough history should be obtained from the parent(s), optimal-
ly via separate interviews.

	•	 �Verbal children should be interviewed separately in a developmen-
tally appropriate manner. Open-ended questions (e.g., “Tell me 
what happened”) are best. Some children need more directed 

A CB Posterior

Fig. 17.5  A, Metaphyseal fracture of the distal tibia in a 3-month-old infant admitted to the hospital with severe head injury. There is also periosteal 
new bone formation of the tibia, perhaps from previous injury. B, Bone scan of the same infant. The initial chest x-ray showed a single fracture of the 
right posterior fourth rib. A radionuclide bone scan performed 2 days later revealed multiple previously unrecognized fractures of the posterior and 
lateral ribs. C, Follow-up radiograph 2 weeks later showed multiple healing rib fractures. This pattern of fractures is highly specific for child abuse. 
The mechanism of these injuries is usually violent squeezing of the chest.

Table 17.4    � Radiologic Skeletal Survey for Infants and 
Children under 2 Years of Age*

	•	 �Anteroposterior (AP) and lateral views of skull (Townes view 
optional; add if any fracture seen)

	•	 �Lateral spine (cervical spine [C-spine] may be included on skull 
radiographs; AP spine is included on AP chest and AP pelvis views 
to include entire spine)

	•	 �AP view, right posterior oblique, left posterior oblique view of 
chest-rib technique

	•	 �AP pelvis
	•	 �AP view of each femur
	•	 �AP view of each leg
	•	 �AP view of each humerus
	•	 �AP view of each forearm
	•	 �Posteroanterior (PA) view of each hand
	•	 �AP (dorsoventral) view of each foot

*Images are checked by a radiologist before the patient leaves. Poorly positioned 
or otherwise suboptimal images should be repeated. Lateral views are added for 
positive or equivocal findings in the extremities. Coned views of positive or equivocal 
findings (i.e., at ends of long bones, ribs) may be obtained.

Adapted from Coley BD. Caffey’s pediatric diagnostic imaging, 12th ed. Philadelphia: 
Mosby;2013: Box 144-1, p. 1588.

Table 17.5    � Timetable of Radiologic Changes in Children’s 
Fractures*

CATEGORY EARLY PEAK LATE

1. SPNBF 4-10 days 10-14 days 14-21 days

2. Loss of fracture line 
definition, days

10-14 days 14-21 days

3. Soft callus 10-14 days 14-21 days

4. Hard callus 14-21 days 21-42 days 42-90 days

The time points tend to increase from early infancy into childhood.
*Repetitive injuries may prolong all categories.
SPNBF, Subperiosteal new bone formation.
From Kleinman PK. Diagnostic imaging of child abuse, 3rd ed. Cambridge, UK: 
Cambridge University Press;2015: p. 215.
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A prepubertal child is evaluated for possible sexual abuse. Which finding independently meets
an indication for STI testing in the table?

A. A parent asks for STI testing

B. The child has no symptoms and no known exposure

C. The child has a normal external examination

D. The child is too young to give a detailed history

E. The child has received routine vaccinations
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are amenable. The PCP may decline to do an exam if the teen refuses 
a chaperone.

The female genital exam is done with the child in the frog-leg supine 
position or the adolescent in the lithotomy position. Labial separation and 
labial traction, with gentle tugging apart and down of the labia majora, 
provide a view of the hymen. Any suspected abnormalities should be 
confirmed by also examining the child in the prone knee-chest position. 
Supine knee-chest is the best way to examine the anus. Internal vaginal and 
anal exams are rarely needed. If there is significant bleeding or a persistent 
discharge, a referral to an expert in child abuse is recommended.

Referral to a child abuse specialist: Referral to a child abuse spe-
cialist will help ensure that findings indicative or suggestive of abuse 
are appropriately identified and documented. It is considered the 
standard of care to use a colposcope or camera for the genital exam 
to magnify the genital and anal tissues for improved visualization 
and to take photographs or video as potential evidence and for peer 
review. Child abuse experts can identify mimics of sexual abuse, test 
for and treat STIs, and address child or parental concerns.

Testing for STIs: Testing for STIs is not indicated for most chil-
dren but is warranted in certain situations (Table 17.6). Culture 
was considered the gold standard for diagnosing vaginal gonorrhea 
(Chapter 238) and chlamydia (Chapter 272) infections in children. 
Nucleic acid amplification testing (NAAT) for gonorrhea and chla-
mydia by either vaginal swab or urine in prepubertal girls is as, or 
more, sensitive than culture. Guidelines from the Centers for Dis-
ease Control and Prevention (CDC) allow for such NAAT testing 
as an alternative to culture. Because obtaining vaginal swabs can 
be uncomfortable, particularly for prepubertal girls, urine testing is 
preferable, using a Food and Drug Administration (FDA)–approved 
assay. Although the FDA has not approved NAATs for the diagnosis 
of gonorrhea or chlamydia infections of the throat or anus, they 
may be used if the laboratory has performed internal validation 
with reference standards. Although little data on the use of urine 
NAAT testing in prepubertal boys are available, the CDC has indi-
cated that there is no reason to suspect that test performance in 
children and youth would be different from adults. Thus urine test-
ing of them too appears adequate.

For all NAAT testing in females and males, the child should not 
receive presumptive treatment at the time of testing. Instead, a posi-
tive NAAT test should be confirmed by repeating the test on the 
original sample or on a new sample. Whereas the CDC previously 
recommended confirmatory testing with a different FDA-approved 
assay, the 2021 Sexually Transmitted Infection Treatment Guide-
lines no longer require this. Gonorrhea and chlamydia in prepu-
bertal children rarely cause ascending infection; thus waiting for 
a definitive diagnosis before treatment holds little risk for pelvic 
inflammatory disease.

Testing for Trichomonas vaginalis is by culture, NAAT, or wet 
mount. Wet mount requires the presence of vaginal secretions, view-
ing must be immediate for optimal results, and sensitivity is only 
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Fig. 17.10  A, Photograph taken with a camera attached to colposcope at 10× magnification. Note the increased vascularity and redness in the 
vestibule adjacent to the hymen on the right and left. This is a normal finding and not to be mistaken for signs of trauma. B, Photograph taken with 
a camera attached to colposcope at 10×magnification shows the appearance of the hymen in an adolescent. Shallow notches in the hymen are 
evident at the 9 and 11 o’clock positions, as well as hymen transection at approximately 7 o’clock. There is no hymen tissue between arrow a and 
arrow b, confirming that the defect extends all the way through the hymen tissue. C, Photograph taken with a camera attached to a colposcope 
shows bruising of the hymen at the 7 to 8 o’clock position and the suggestion of a possible hymen laceration. Examination of additional positions 
and other examination techniques would be required to determine if a hymen laceration is also present at this location. (From Adams JA, Kellog 
ND, Moles R. Medical care for children who may have been sexually abused: an update for 2016. J Pediatr Adolesc Gynecol. 2015;17(4):255–263. 
Figs. 1, 2, and 4.)

Table 17.6    � Indications for STI Screening in Children with 
Suspected Sexual Abuse

	1.	� The child has experienced penetration or has evidence of recent 
or healed penetrative injury to the genitals, anus, or oropharynx.

	2.	� The child has been abused by a stranger.
	3.	� The child has been abused by an assailant known to be infected 

with an STI or at high risk for STIs (e.g., injecting drug user, men 
who have sex with men, persons with multiple sexual partners, or 
person with a history of STIs).

	4.	� The child has a sibling, other relative, or another person in the 
household with an STI.

	5.	� The child lives in an area with a high rate of STIs in the community.
	6.	� The child has signs or symptoms of STIs (e.g., vaginal discharge or 

pain, genital itching or odor, urinary symptoms, or genital lesions 
or ulcers).

	7.	� The child or parent requests STI testing.

	8.	� The child is unable to verbalize details of the assault.

STI, Sexually transmitted infection.
From Workowski KA, Bachmann LH, Chan PA, et al. Sexually transmitted infections 
treatment guidelines, 2021. MMWR Recomm Rep. 2021;70(4):1–184.
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An 8-year-old prepubertal child has laboratory-confirmed gonorrhea, and perinatal
transmission has been excluded. Which interpretation best follows the table?

A. It is inconclusive and needs only routine follow-up

B. It is expected from nonsexual contact

C. It is diagnostic evidence for sexual abuse and should be reported

D. It becomes relevant only if genital warts are also present

E. It excludes the need for a safety assessment
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44–68%; therefore false-negative tests are common. NAAT tests for 
Trichomonas should only be performed using FDA-approved prod-
ucts. Positive tests should be confirmed using the same sample or 
a repeat collection. Point-of-care tests for Trichomonas, done at the 
PCP’s office, have not been validated for prepubertal children and 
should not be used.

Obtaining a blood sample for HIV, syphilis, and hepatitis B test-
ing should be considered, particularly if there has been vaginal or 
anal penetration with pain, bleeding, or ejaculation. To limit pain-
ful procedures, some experts begin with genital, anal, and/or throat 
testing and do the blood testing if the earlier testing is positive. 
Because HIV testing identifies antibodies to the virus, it may take 
several months for seroconversion—repeat testing at 6 weeks and 3 
months after the last suspected exposure is indicated. Repeat test-
ing for syphilis and hepatitis B is also recommended at the same 
intervals. 

INTERPRETATION OF FINDINGS
History: A clear disclosure of abuse by a child or adolescent, partic-
ularly with details that can be corroborated, is strong evidence that 
abuse has occurred. A strong denial could indicate that abuse did 
not occur, but could also be the result of fear, threats from the per-
petrator, or pressure from family members to remain silent. Limited 
language skills or a long length of time since the abuse occurred 
may limit the specificity of the disclosure. Alternatively, a vague dis-
closure may lead a parent to assume abuse when none has occurred. 
Infrequently, a child may be coached by a parent to describe abuse, 
sometimes in the context of a custody dispute. More commonly, an 
abusive parent will allege coaching to protect themself and enable 
ongoing access to the child.

Findings indicative of trauma: Abrasions, lacerations, and bruis-
ing of the labia, vulva, penis, scrotum, perianal tissues, or perineum 
indicate recent trauma. Hymenal bruising and lacerations and deep 
perianal lacerations (vs superficial fissures) indicate penetrating 
trauma. Anogenital scars indicate older trauma. Hymnal scars often 
appear as changes in the usual anatomy and pallor. It is noteworthy 
that such findings that are exactly midline are likely normal embry-
onic remnants. A complete transection of the hymen all the way to 

the base below 3 and 9 o’clock in the supine position (i.e., absence 
or gap of hymenal tissue posteriorly) is considered diagnostic for 
penetrating trauma (see Fig. 17.10). For all these findings, the cause 
of injury must be elucidated through the child and parent history, as 
trauma may also be the result of a noninflicted injury or consensual 
sexual activity. If there is any concern that the finding may be the 
result of sexual abuse, CPS should be notified, and a medical evalu-
ation should be performed by a medical specialist with expertise in 
child sexual abuse.

STIs: A number of STIs raise serious concern for abuse (Table 
17.7). In a prepubertal child, gonorrhea, trichomonas, or syphi-
lis beyond the neonatal period indicates that the child had contact 
with infected genital secretions, almost always as a result of sexual 
abuse. There is some evidence to indicate that chlamydia in chil-
dren up to 3 years of age may be perinatally acquired. Chlamydia 
in children older than 3 years is diagnostic of contact with infected 
genital secretions almost always because of abuse. HIV is diagnostic 
for sexual abuse if other means of transmission have been excluded. 
Because of the potential for human papillomavirus (HPV) transmis-
sion, either perinatally or through nonsexual contact, the presence 
of genital warts has a low specificity for sexual abuse. Nevertheless, 
the possibility of abuse should be briefly probed with the family, 
especially in children whose warts first appear beyond 5 years of 
age. Type 1 or 2 herpes simplex virus (HSV) in the anogenital area 
is concerning for sexual abuse, but not diagnostic given other possi-
ble routes of transmission. PCPs should consider referring patients 
with HPV and HSV to CPS.

Integration of Information
Because most sexually abused children have normal exams, it is often 
not possible to make a diagnosis of sexual abuse by the exam alone. 
Ideally, the determination of abuse should be made as part of a multi-
disciplinary team process, where information from interviews, medi-
cal evaluation, forensic kit, and laboratory test results are integrated. 
Determinations by CPS as to whether abuse occurred may not align 
directly with a decision to prosecute alleged offenders because criminal 
cases require a higher level of proof (beyond a reasonable doubt) than 
do CPS cases, which rely on the preponderance of evidence (i.e., more 
likely than not). 

Table 17.7    � Implications of Commonly Encountered Sexually Transmitted or Sexually Associated Infections for Diagnosis and 
Reporting of Sexual Abuse Among Infants and Prepubertal Children

INFECTION EVIDENCE FOR SEXUAL ABUSE SUGGESTED ACTION

Gonorrhea* Diagnostic† Report†

Syphilis* Diagnostic Report†

HIV§ Diagnostic Report†

Chlamydia trachomatis* Diagnostic† Report†

Trichomonas vaginalis* Diagnostic Report†

Anogenital herpes Suspicious Consider report†,¶

Condylomata acuminata (anogenital warts)* Suspicious Consider report†,¶,**

Anogenital molluscum contagiosum Inconclusive Medical follow-up

Bacterial vaginosis Inconclusive Medical follow-up

*If unlikely to be perinatally acquired and vertical transmission, which is rare, is excluded.
†Reports should be made to the local or state agency mandated to receive reports of suspected child abuse or neglect
§If unlikely to have been acquired perinatally or through transfusion.
¶Unless a clear history of autoinoculation exists.
**Report if evidence exists to suspect abuse, including history, physical examination, or other identified infections. Lesions appearing for the first time in a child aged >5 yr are more 

likely to have been caused by sexual transmission.
From Workowski KA, Bachmann LH, Chan PA, et al. Sexually transmitted infections treatment guidelines, 2021. MMWR Recomm Rep. 2021;70(4):1–184. Adapted from Kellogg N, 
American Academy of Pediatrics Committee on Child Abuse and Neglect. The evaluation of sexual abuse in children. Pediatrics. 2005;116:506–512; Adams JA, Farst KJ, Kellogg ND. 
Interpretation of medical findings in suspected child abuse: An update for 2018. J Pediatr Adolesc Gynecol. 2018;31:225–231.
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At a well-child visit, a 4-month-old infant is pulled gently to sit. Which observation best matches
the age-specific pattern in the table?

A. Marked persistent head lag

B. No head lag with a steady head

C. Independent walking

D. A tower of four cubes

E. Using two-word sentences
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Table 23.2    � Emerging Patterns of Behavior During the First Year of Life*

NEONATAL PERIOD (0-4 WK)
Prone: Lies in flexed attitude; turns head from side to side; head sags on ventral suspension
Supine: Generally flexed and a little stiff
Visual: May fixate face on light in line of vision; doll’s eye movement (oculocephalic reflex) of eyes on turning of the body
Reflex: Moro response active; stepping and placing reflexes; grasp reflex active
Social: Visual preference for human face

AT 1 MO
Prone: Legs more extended; holds chin up; turns head; head lifted momentarily to plane of body on ventral suspension
Supine: Tonic neck posture predominates; supple and relaxed; head lags when pulled to sitting position
Visual: Watches person; follows moving object
Social: Body movements in cadence with voice of other in social contact; beginning to smile

AT 2 MO
Prone: Raises head slightly farther; head sustained in plane of body on ventral suspension
Supine: Tonic neck posture predominates; head lags when pulled to sitting position
Visual: Follows moving object 180 degrees
Social: Smiles on social contact; listens to voice and coos

AT 3 MO
Prone: Lifts head and chest with arms extended; head above plane of body on ventral suspension
Supine: Tonic neck posture predominates; reaches toward and misses objects; waves at toy
Sitting: Head lag partially compensated when pulled to sitting position; early head control with bobbing motion; back rounded
Reflex: Typical Moro response has not persisted; makes defensive movements or selective withdrawal reactions
Social: Sustained social contact; listens to music; says “aah, ngah”

AT 4 MO
Prone: Lifts head and chest, with head in approximately vertical axis; legs extended
Supine: Symmetric posture predominates, hands in midline; reaches and grasps objects and brings them to mouth
Sitting: No head lag when pulled to sitting position; head steady, tipped forward; enjoys sitting with full truncal support
Standing: When held erect, pushes with feet
Adaptive: Sees raisin, but makes no move to reach for it
Social: Laughs out loud; may show displeasure if social contact is broken; excited at sight of food

AT 7 MO
Prone: Rolls over; pivots; crawls or creep-crawls (Knobloch)
Supine: Lifts head; rolls over; squirms
Sitting: Sits briefly, with support of pelvis; leans forward on hands; back rounded
Standing: May support most of weight; bounces actively
Adaptive: Reaches out for and grasps large object; transfers objects from hand to hand; grasp uses radial palm; rakes at raisin
Language: Forms polysyllabic vowel sounds
Social: Prefers mother; babbles; enjoys mirror; responds to changes in emotional content of social contact

AT 10 MO
Sitting: Sits up alone and indefinitely without support, with back straight
Standing: Pulls to standing position; “cruises” or walks holding on to furniture
Motor: Creeps or crawls
Adaptive: Grasps objects with thumb and forefinger; pokes at things with forefinger; picks up pellet with assisted pincer movement; uncovers 

hidden toy; attempts to retrieve dropped object; releases object grasped by other person
Language: Repetitive consonant sounds (“mama,” “dada”)
Social: Responds to sound of name; plays peek-a-boo or pat-a-cake; waves bye-bye

AT 1 YR
Motor: Walks with one hand held; rises independently, takes several steps (Knobloch)
Adaptive: Picks up raisin with unassisted pincer movement of forefinger and thumb; releases object to other person on request or gesture
Language: Says a few words besides “mama,” “dada”
Social: Plays simple ball game; makes postural adjustment to dressing

*Data are derived from those of Gesell (as revised by Knobloch), Shirley, Provence, Wolf, Bailey, and others.
Data from Knobloch H, Stevens F, Malone AF. Manual of Developmental Diagnosis. Hagerstown, MD: Harper & Row;1980.

gaze across at things rather than merely looking up at them, opening up a 
new visual range. They can begin taking food from a spoon. At the same 
time, maturation of the visual system allows greater depth perception.

In this period, infants achieve stable state regulation and regular sleep–
wake cycles. Total sleep requirements are approximately 14-16 hours per 
24 hours, with about 9-10 hours concentrated at night and 2 naps per day. 
Approximately 70% of infants sleep for a 6-8 hour stretch by age 6 months 
(see Fig. 23.2). By 4-6 months, the sleep electroencephalogram shows a 
mature pattern, with demarcation of rapid eye movement and three stages 
of non–rapid eye movement sleep. The sleep cycle remains shorter than in 

adults (50-60 minutes vs approximately 90 minutes). As a result, infants 
arouse to light sleep or wake frequently during the night, setting the stage 
for behavioral sleep problems (see Chapter 31). 

Cognitive Development
The overall effect of these developments is a qualitative change. At 4 
months of age, infants are described as “hatching” socially, becoming 
interested in a wider world. During feeding, infants no longer focus 
exclusively on the mother, but become distracted. In the mother’s arms, 
the infant may literally turn around, preferring to face outward.
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A typically developing 18-month-old is assessed during play. Which adaptive skill matches the
table?

A. Copies a circle

B. Makes a tower of four cubes

C. Reads simple words

D. Ties shoelaces

E. Draws a recognizable person
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has been completed and the symbolic presence of the parent fully internal-
ized. Despite the attachment to the parent, the child’s use of “no” is a way of 
declaring independence. Individual differences in temperament, in both 
the child and the parents, play a critical role in determining the balance of 
conflict vs cooperation in the parent–child relationship. As effective lan-
guage emerges, conflicts often become less frequent.

Self-conscious awareness and internalized standards of behavior first 
appear at this age. Toddlers looking in a mirror will, for the first time, reach 
for their own face rather than the mirror image if they notice something 
unusual on their nose. They begin to recognize when toys are broken 
and may hand them to their parents to fix. Language becomes a means 
of impulse control, early reasoning, and connection between ideas. When 
tempted to touch a forbidden object, they may tell themselves “no, no.” 
This is the very beginning of the formation of a conscience. The fact that 
they often go on to touch the object anyway demonstrates the relative 
weakness of internalized inhibitions at this stage. 

Linguistic Development
Perhaps the most dramatic developments in this period are linguistic. 
Labeling of objects coincides with the advent of symbolic thought. After 
the realization occurs that words can stand for objects or ideas, a child’s 
vocabulary grows from 10-15 words at 18 months to between 50 and 100 
at 2 years. After acquiring a vocabulary of about 50 words, toddlers begin 
to combine them to make simple sentences, marking the beginning of 
grammar. At this stage, toddlers understand two-step commands, such 
as “Give me the ball and then get your shoes.” Language also gives the tod-
dler a sense of control over the surroundings, as in “night-night” or “bye-
bye.” The emergence of verbal language marks the end of the sensorimotor 
period. As toddlers learn to use symbols to express ideas and solve prob-
lems, the need for cognition based on direct sensation and motor manipu-
lation wanes. 

Implications for Parents and Pediatricians
With children’s increasing mobility, physical limits on their explorations 
become less effective; words become increasingly important for behavior 
control as well as cognition. Children with delayed language acquisition 
often have greater behavior problems and frustrations due to problems 
with communication. Language development is facilitated when parents 
and caregivers use clear, simple sentences; ask questions; pause to allow 
time to process and generate verbal responses and respond to children’s 
incomplete sentences and gestural communication with the appropriate 
words. Television and distracted screen-time viewing, as well as television 
as background noise, decreases parent–child verbal interactions, whereas 
looking at picture books and engaging the child in two-way conversa-
tions stimulates language development. In the world of constant access to 
tablets, phones, and screens, parents and children have more distractions 
from direct language engagement. Even educational programing needs to 
be limited on screens to reinforce face-to-face contact with caregivers dur-
ing language acquisition; solo media use should be avoided in this age. As 
an introduction to this topic, the provider can ask “What are your child’s 
favorite activities?” and “What activities do you like to do with your child?”

Performing most of the physical examination in the parent’s lap 
may help allay fears of separation and stranger anxiety. Avoid direct 
eye contact initially and introduce all tools used during the exam 
such as the otoscope for the patient to explore before use. Save the 
more invasive portions of the exam to the end (i.e., ears, throat, etc.). 
Pediatricians can help parents understand the resurgence of prob-
lems with separation and the appearance of a transitional object as 
developmental phenomenon. Methods of discipline should be dis-
cussed; effective alternatives to corporal punishment will usually be 
appreciated (see Chapter 20 and Tables 20.3 and 20.4). Helping par-
ents to understand and adapt to their children’s different tempera-
mental styles can constitute an important intervention (see Table 
19.1). Developing daily routines is helpful to all children at this age. 
Rigidity in those routines reflects a need for mastery over a changing 
environment. Parents should also institute systems to help prepare 
their child during times of transition from one activity or setting to 
another to help foster a sense of trust and communication.

Visit Elsevier eBooks+ at eBooks.Health.Elsevier.com for Bibliography.

Table 24.1    � Emerging Patterns of Behavior from 1-5 Years 
of Age

15 MO
Motor: Walks alone; crawls up stairs
Adaptive: Makes tower of 3 cubes; makes a line with crayon; 

inserts raisin in bottle
Language: Jargon; follows simple commands; may name a 

familiar object (e.g., ball); responds to his/her name
Social: Indicates some desires or needs by pointing; hugs 

parents

18 MO
Motor: Runs stiffly; sits on small chair; walks up stairs with 1 

hand held; explores drawers and wastebaskets
Adaptive: Makes tower of 4 cubes; imitates scribbling; imitates 

vertical stroke; dumps raisin from bottle
Language: 10 words (average); names pictures; identifies 1 or 

more parts of body
Social: Feeds self; seeks help when in trouble; may complain 

when wet or soiled; kisses parent with pucker

24 MO
Motor: Runs well, walks up and down stairs, 1 step at a time; 

opens doors; climbs on furniture; jumps
Adaptive: Makes tower of 7 cubes (6 at 21 mo); scribbles in 

circular pattern; imitates horizontal stroke; folds 
paper once imitatively

Language: Puts 3 words together (subject, verb, object)
Social: Handles spoon well; often tells about immediate 

experiences; helps to undress; listens to stories 
when shown pictures

30 MO
Motor: Goes up stairs alternating feet

Adaptive: Makes tower of 9 cubes; makes vertical and horizontal 
strokes, but generally will not join them to make 
cross; imitates circular stroke, forming closed figure

Language: Refers to self by pronoun “I”; knows full name
Social: Helps put things away; pretends in play

36 MO
Motor: Rides tricycle; stands momentarily on 1 foot
Adaptive: Makes tower of 10 cubes; imitates construction of 

“bridge” of 3 cubes; copies circle; imitates cross
Language: Knows age and gender; counts 3 objects correctly; 

repeats 3 numbers or a sentence of 6 syllables; most 
of speech intelligible to strangers

Social: Plays simple games (in “parallel” with other children); 
helps in dressing (unbuttons clothing and puts on 
shoes); washes hands

48 MO
Motor: Hops on 1 foot; throws ball overhand; uses scissors to 

cut out pictures; climbs well
Adaptive: Copies bridge from model; imitates construction of 

“gate” of 5 cubes; copies cross and square; draws 
man with 2-4 parts besides head; identifies longer 
of 2 lines

Language: Counts 4 pennies accurately; tells story
Social: Plays with several children, with beginning of social 

interaction and role-playing; goes to toilet alone

60 MO
Motor: Skips
Adaptive: Draws triangle from copy; names heavier of 2 weights
Language: Names 4 colors; repeats sentence of 10 syllables; 

counts 10 pennies correctly
Social: Dresses and undresses; asks questions about meaning 

of words; engages in domestic role-playing

Data derived from those of Gesell (as revised by Knobloch), Shirley, Provence, Wolf, 
Bailey, and others. After 6 yr, the Wechsler Intelligence Scales for Children (WISC-IV) 
and other scales offer the most precise estimates of cognitive development. To have 
their greatest value, they should be administered only by an experienced and qualified 
person.
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A toddler grew 8 cm between the second and third birthdays. How should this annualized
velocity be interpreted against the table?

A. Far below the table value for 24-36 months

B. Approximately the listed velocity for 24-36 months

C. Equal to the listed birth-to-12-month velocity

D. Equal to the listed pubertal peak for boys

E. Evidence of a growth spurt expected only in adolescence
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earlier- and later-maturing adolescents to facilitate the identification of 
poor or accelerated linear growth.

Specialized growth charts have been developed for U.S. children 
with various conditions, including very low birthweight (VLBW), 
small for gestational age, trisomy 21, Turner syndrome, and achondro-
plasia, and should be used when appropriate.

Facilitating identification of obesity, the charts include curves for 
plotting BMI for ages 2-20 years rather than weight for height (see Fig. 
27.1). Methodologic steps have ensured that the increase in the preva-
lence of obesity has not unduly raised the upper limits of normal. BMI 
can be calculated as weight in kilograms/(height in meters)2 or weight 
in pounds/(height in inches)2 × 703, with fractions of pounds and 
inches expressed as decimals. Because of variable weight and height 
gains during childhood, BMI must be interpreted relative to age and 
sex; the BMI percentile provides a more standardized comparison. For 
example, a 6-year-old girl with a BMI of 19.7 kg/m2 (97th percentile) 
is obese, whereas a 15-year-old female with BMI of 19.7 kg/m2 (50th 
percentile) is normal weight.

Normal Growth
Height is highly correlated with genetics, specifically parental height. 
Calculation of sex-adjusted midparental height is important when 
assessing growth in a child to avoid misclassification of abnormal 
growth. The average difference in stature between males and females 
is 5 inches (13 cm); therefore 5 inches (13 cm) is subtracted from 
the father’s height before averaging with mother’s height in a female, 
whereas 5 inches (13 cm) is added to the mother’s height before averag-
ing with the father’s height in a male:
	•	 Males: [(Maternal height + 5 inches) + Paternal height]/2
	•	 Females: [Maternal height + (Paternal height − 5 inches)]/2

Furthermore, generally 4 inches (2 SD) is applied above and below 
this value to provide a genetic target height range. For example, if the 
mother is 63 inches tall and the father 70 inches tall, the daughter’s 
sex-adjusted midparental height is 64 inches ± 4 inches, for a target 
height range of 60-68 inches. The son of these same parents would 
have a sex-adjusted midparental height of 69 inches, with a range 
of 65-73 inches. Note that these general guidelines do not address 
extreme differences between parental heights that may affect indi-
vidual target height range.

Growth can be divided into four major phases: fetal, infantile, 
childhood, and adolescence. Growth rate varies by age (see Table 
27.1). Different factors are of different importance in each phase, 
and the various contributors to poor growth may feature more in one 
phase than another. Long-term height may be permanently compro-
mised if one entire phase is characterized by poor growth. Therefore 
early detection and prevention are critical. Fetal growth is the fast-
est growth phase, with maternal, placental, fetal, and environmental 
factors playing key roles. Birthweight does not necessarily correlate 
with adult height, although factors that inhibit fetal growth may have 
long-lasting effects, as seen in children with intrauterine growth 
retardation. Infantile growth is particularly sensitive to nutrition 
as well as congenital conditions. Genetic height gradually becomes 
influential; indeed, crossing of percentiles in the first 2 years of life 
is common as children begin to approach their genetic potential. 
Childhood growth is often the most steady and predictable. Dur-
ing this phase the height percentile is fairly consistent in otherwise 
healthy children.

Adolescent growth is associated with a decrease in growth veloc-
ity before the onset of puberty; this deceleration tends to be more 
pronounced in males. During pubertal development, sex hormones 

Table 27.1    � Growth Velocity and Other Growth Characteristics by Age

INFANCY CHILDHOOD ADOLESCENCE

Birth-12 mo: 24 cm/yr
12-24 mo: 10 cm/yr
24-36 mo: 8 cm/yr

6 cm/yr
Slowly decelerates before pubertal onset
Height typically does not cross percentile lines

Sigmoid-shaped growth
Adolescent growth spurt accounts for about 

15% of adult height
Peak height velocity
Girls: 8 cm/yr
Boys: 10 cm/yr
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Fig. 27.2  Comparison of World Health Organization (WHO) and Centers for Disease Control and Prevention (CDC) growth chart prevalence of 
low length for age, low weight for age, and high weight for length among children age <24 months, United States, 1999–2004. *, ≤5th percentile 
on the CDC charts; ≤2.3rd percentile on the WHO charts. †, ≥95th percentile on the CDC charts; ≥97.7th percentile on the WHO charts. (Data 
from the National Health and Nutrition Examination Survey, 1999–2004; from Grummer-Strawn LM, Reinold C, Krebs NF: Centers for Disease 
Control and Prevention: Use of World Health Organization and CDC growth charts for children ages 0-59 months in the United States, MMWR 
Recomm Rep 2010;59[RR-9]:1–15.)
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A 9-year-old with falling height velocity, abdominal discomfort, and iron-deficiency anemia has
no pubertal delay. Which listed cause of short stature best unifies these findings?

A. Familial short stature

B. Celiac disease

C. Constitutional tall stature

D. Growth hormone excess

E. Precocious puberty
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Evaluation of Abnormal Growth
Evaluation of abnormal growth should include confirmation that the 
data are accurate and plotted correctly. Comparisons should be made 
with previous measurements. If poor or rapid growth or short or tall 
stature is a concern, a radiograph of the left hand and wrist to show the 
bone age can provide information about skeletal maturation. Skeletal 
development represents physiologic rather than chronologic age. Ref-
erence standards for bone maturation facilitate estimation of bone age 
(see Table 23.3). A delayed bone age (skeletal age younger than chrono-
logic age) suggests catch-up potential for linear growth. Advanced bone 
age suggests a rapid maturation of the skeleton that may lead to earlier 
cessation of growth. Bone age should be interpreted with the guidance 
of a pediatric endocrinologist. Skeletal age correlates well with stage of 
pubertal development and may be helpful in predicting adult height in 

early- or late-maturing adolescents. In familial short stature the bone 
age is normal (comparable to chronologic age), whereas constitutional 
delay, endocrinologic short stature, and undernutrition may be associ-
ated with delay in bone age comparable to the height age.

Laboratory testing is also useful in assessment of growth and 
may be tailored to suspected etiology based on the patient history 
and physical examination. Initial assessment includes comprehen-
sive metabolic panel, complete blood count, sedimentation rate, 
C-reactive protein, thyroid-stimulating hormone, thyroxine, celiac 
panel, and insulin-like growth factor (IGF)-I and IGF-BP3, which 
are surrogate markers for growth hormone secretion (see Chapter 
595). A karyotype to exclude Turner syndrome is an essential com-
ponent of the evaluation of short stature in females and should be 
performed even in the absence of characteristic physical features (see 
Chapter 626.1). If there is concern for abnormal timing of puberty 
contributing to growth pattern, gonadotropins (luteinizing hormone, 
follicle-stimulating hormone), and estradiol or testosterone may also 
be assessed. A urinalysis can provide additional information about 
renal function. Evaluation by a pediatric nutritionist for caloric needs 
assessment may be useful in patients with malnutrition, underweight 
status, or slow weight gain. Additional testing and referral to special-
ists should be performed as indicated. 

OTHER GROWTH CONSIDERATIONS
Obesity
Obesity affects large numbers of children (see Chapter 65). The CDC 
defines obesity as BMI ≥95th percentile for age and sex, and overweight 
as BMI 85th to <95th percentile for age and sex. Although widely 
accepted as the best clinical measure of underweight and overweight, 
BMI may not provide an accurate index of adiposity because it does 
not differentiate lean tissue and bone from fat. In otherwise healthy 
individuals, lean body mass is largely represented by BMI at lower 
percentiles. BMI >80–85% largely reflects increased body fat with a 
nonlinear relationship between BMI and adiposity. In the setting of 
chronic illness, increased body fat may be present at low BMI, whereas 
in athletes, high BMI may reflect increased muscle mass. Measure-
ment of the triceps, subscapular, and suprailiac skinfold thickness have 
been used to estimate adiposity. Other methods of measuring fat, such 
as hydrodensitometry, bioelectrical impedance, and total body water 
measurement, are used in research, but not in clinical evaluation, but 
whole body dual-energy x-ray absorptiometry (DXA) is beginning to 
emerge as a tool for measuring body fat and lean body mass. 

Dental Development
Dental development includes mineralization, eruption, and exfoliation 
(Table 27.4). Initial mineralization begins as early as the second trimes-
ter (mean age for central incisors, 14 weeks) and continues through 3 
years of age for the primary (deciduous) teeth and 25 years of age for 
the secondary (permanent) teeth. Mineralization begins at the crown 
and progresses toward the root. Eruption begins with the central inci-
sors and progresses laterally. Exfoliation begins at about 6 years of age 
and continues through 12 years. Eruption of the permanent teeth may 
follow exfoliation immediately or may lag by 4-5 months. The timing 
of dental development is poorly correlated with other processes of 
growth and maturation. Delayed eruption is usually considered when 
no teeth have erupted by approximately 13 months of age (mean ± 3 
SD). Common causes include congenital or genetic disorders, endo-
crine disorders (e.g., hypothyroidism, hypoparathyroidism), familial 
conditions, and (the most common) idiopathic conditions. Individual 
teeth may fail to erupt because of mechanical blockage (crowding, gum 
fibrosis). Causes of early exfoliation include hypophosphatasia, histio-
cytosis X, cyclic neutropenia, leukemia, trauma, and idiopathic factors. 
Nutritional and metabolic disturbances, prolonged illness, and certain 
medications (tetracycline) frequently result in discoloration or malfor-
mations of the dental enamel. A discrete line of pitting on the enamel 
suggests a time-limited insult.

Visit Elsevier eBooks+ at eBooks.Health.Elsevier.com for Bibliography.

Table 27.3    � Common Causes of Increased Growth and Tall 
Stature

Variation of normal
Constitutional tall stature
Familial tall stature

Endocrine conditions
Growth hormone excess
Precocious puberty (ultimate height may be decreased)
Congenital adrenal hyperplasia

Obesity
Genetic conditions

Marfan syndrome
Klinefelter syndrome
Sotos syndrome

Table 27.2    � Common Causes of Decreased Growth and 
Short Stature

Variation of normal
Familial short stature
Constitutional delay
Delayed puberty

Nutrition and gastrointestinal conditions
Malnutrition
Celiac disease
Inflammatory bowel disease

Genetic conditions
Turner syndrome
Prader-Willi syndrome
22q deletion syndrome
Trisomy 21
Skeletal dysplasias: achondroplasia, SHOX haploinsufficiency, 

osteogenesis imperfecta
Endocrine conditions

Hypothyroidism
Growth hormone deficiency
Poorly controlled diabetes mellitus
Poorly controlled diabetes insipidus
Metabolic bone disease: rickets, hypophosphatasia
Glucocorticoid excess

Psychosocial causes
Renal conditions

Renal tubular acidosis
Nephrotic syndrome

Medications
Glucocorticoids
Inappropriate sex steroid exposure
Antiepileptic medications
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A tall adolescent has arachnodactyly, joint hypermobility, and aortic root dilatation. Which
listed cause of increased growth is most likely?

A. Marfan syndrome

B. Familial short stature

C. Turner syndrome

D. Celiac disease

E. Hypothyroidism
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Evaluation of Abnormal Growth
Evaluation of abnormal growth should include confirmation that the 
data are accurate and plotted correctly. Comparisons should be made 
with previous measurements. If poor or rapid growth or short or tall 
stature is a concern, a radiograph of the left hand and wrist to show the 
bone age can provide information about skeletal maturation. Skeletal 
development represents physiologic rather than chronologic age. Ref-
erence standards for bone maturation facilitate estimation of bone age 
(see Table 23.3). A delayed bone age (skeletal age younger than chrono-
logic age) suggests catch-up potential for linear growth. Advanced bone 
age suggests a rapid maturation of the skeleton that may lead to earlier 
cessation of growth. Bone age should be interpreted with the guidance 
of a pediatric endocrinologist. Skeletal age correlates well with stage of 
pubertal development and may be helpful in predicting adult height in 

early- or late-maturing adolescents. In familial short stature the bone 
age is normal (comparable to chronologic age), whereas constitutional 
delay, endocrinologic short stature, and undernutrition may be associ-
ated with delay in bone age comparable to the height age.

Laboratory testing is also useful in assessment of growth and 
may be tailored to suspected etiology based on the patient history 
and physical examination. Initial assessment includes comprehen-
sive metabolic panel, complete blood count, sedimentation rate, 
C-reactive protein, thyroid-stimulating hormone, thyroxine, celiac 
panel, and insulin-like growth factor (IGF)-I and IGF-BP3, which 
are surrogate markers for growth hormone secretion (see Chapter 
595). A karyotype to exclude Turner syndrome is an essential com-
ponent of the evaluation of short stature in females and should be 
performed even in the absence of characteristic physical features (see 
Chapter 626.1). If there is concern for abnormal timing of puberty 
contributing to growth pattern, gonadotropins (luteinizing hormone, 
follicle-stimulating hormone), and estradiol or testosterone may also 
be assessed. A urinalysis can provide additional information about 
renal function. Evaluation by a pediatric nutritionist for caloric needs 
assessment may be useful in patients with malnutrition, underweight 
status, or slow weight gain. Additional testing and referral to special-
ists should be performed as indicated. 

OTHER GROWTH CONSIDERATIONS
Obesity
Obesity affects large numbers of children (see Chapter 65). The CDC 
defines obesity as BMI ≥95th percentile for age and sex, and overweight 
as BMI 85th to <95th percentile for age and sex. Although widely 
accepted as the best clinical measure of underweight and overweight, 
BMI may not provide an accurate index of adiposity because it does 
not differentiate lean tissue and bone from fat. In otherwise healthy 
individuals, lean body mass is largely represented by BMI at lower 
percentiles. BMI >80–85% largely reflects increased body fat with a 
nonlinear relationship between BMI and adiposity. In the setting of 
chronic illness, increased body fat may be present at low BMI, whereas 
in athletes, high BMI may reflect increased muscle mass. Measure-
ment of the triceps, subscapular, and suprailiac skinfold thickness have 
been used to estimate adiposity. Other methods of measuring fat, such 
as hydrodensitometry, bioelectrical impedance, and total body water 
measurement, are used in research, but not in clinical evaluation, but 
whole body dual-energy x-ray absorptiometry (DXA) is beginning to 
emerge as a tool for measuring body fat and lean body mass. 

Dental Development
Dental development includes mineralization, eruption, and exfoliation 
(Table 27.4). Initial mineralization begins as early as the second trimes-
ter (mean age for central incisors, 14 weeks) and continues through 3 
years of age for the primary (deciduous) teeth and 25 years of age for 
the secondary (permanent) teeth. Mineralization begins at the crown 
and progresses toward the root. Eruption begins with the central inci-
sors and progresses laterally. Exfoliation begins at about 6 years of age 
and continues through 12 years. Eruption of the permanent teeth may 
follow exfoliation immediately or may lag by 4-5 months. The timing 
of dental development is poorly correlated with other processes of 
growth and maturation. Delayed eruption is usually considered when 
no teeth have erupted by approximately 13 months of age (mean ± 3 
SD). Common causes include congenital or genetic disorders, endo-
crine disorders (e.g., hypothyroidism, hypoparathyroidism), familial 
conditions, and (the most common) idiopathic conditions. Individual 
teeth may fail to erupt because of mechanical blockage (crowding, gum 
fibrosis). Causes of early exfoliation include hypophosphatasia, histio-
cytosis X, cyclic neutropenia, leukemia, trauma, and idiopathic factors. 
Nutritional and metabolic disturbances, prolonged illness, and certain 
medications (tetracycline) frequently result in discoloration or malfor-
mations of the dental enamel. A discrete line of pitting on the enamel 
suggests a time-limited insult.
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Table 27.3    � Common Causes of Increased Growth and Tall 
Stature

Variation of normal
Constitutional tall stature
Familial tall stature

Endocrine conditions
Growth hormone excess
Precocious puberty (ultimate height may be decreased)
Congenital adrenal hyperplasia

Obesity
Genetic conditions

Marfan syndrome
Klinefelter syndrome
Sotos syndrome

Table 27.2    � Common Causes of Decreased Growth and 
Short Stature

Variation of normal
Familial short stature
Constitutional delay
Delayed puberty

Nutrition and gastrointestinal conditions
Malnutrition
Celiac disease
Inflammatory bowel disease

Genetic conditions
Turner syndrome
Prader-Willi syndrome
22q deletion syndrome
Trisomy 21
Skeletal dysplasias: achondroplasia, SHOX haploinsufficiency, 

osteogenesis imperfecta
Endocrine conditions

Hypothyroidism
Growth hormone deficiency
Poorly controlled diabetes mellitus
Poorly controlled diabetes insipidus
Metabolic bone disease: rickets, hypophosphatasia
Glucocorticoid excess

Psychosocial causes
Renal conditions

Renal tubular acidosis
Nephrotic syndrome

Medications
Glucocorticoids
Inappropriate sex steroid exposure
Antiepileptic medications
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A 6-year-old begins erupting a permanent tooth behind the primary dentition without loss of a
primary tooth at that site. Which tooth most closely matches the age and pattern in the table?

A. Third molar

B. First permanent molar

C. Permanent canine

D. Second permanent premolar

E. Primary second molar
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Table 27.4    � Chronology of Human Dentition of Primary (Deciduous) and Secondary (Permanent) Teeth

CALCIFICATION AGE AT ERUPTION AGE AT SHEDDING

BEGINS AT COMPLETE AT MAXILLARY MANDIBULAR MAXILLARY MANDIBULAR

PRIMARY TEETH
Central incisors 5th fetal mo 18-24 mo 6-8 mo 5-7 mo 7-8 yr 6-7 yr
Lateral incisors 5th fetal mo 18-24 mo 8-11 mo 7-10 mo 8-9 yr 7-8 yr
Cuspids (canines) 6th fetal mo 30-36 mo 16-20 mo 16-20 mo 11-12 yr 9-11 yr
First molars 5th fetal mo 24-30 mo 10-16 mo 10-16 mo 10-12 yr 10-12 yr
Second molars 6th fetal mo 36 mo 20-30 mo 20-30 mo 10-12 yr 11-13 yr

SECONDARY TEETH
Central incisors 3-4 mo 9-10 yr 7-8 yr 6-7 yr
Lateral incisors Max, 10-12 mo 10-11 yr 8-9 yr 7-8 yr

Mand, 3-4 mo
Cuspids (canines) 4-5 mo 12-15 yr 11-12 yr 9-11 yr
First premolars (bicuspids) 18-21 mo 12-13 yr 10-11 yr 10-12 yr
Second premolars (bicuspids) 24-30 mo 12-14 yr 10-12 yr 11-13 yr
First molars Birth 9-10 yr 6-7 yr 6-7 yr
Second molars 30-36 mo 14-16 yr 12-13 yr 12-13 yr
Third molars Max, 7-9 yr 18-25 yr 17-22 yr 17-22 yr

Mand, 8-10 yr

Mand, Mandibular; max, maxillary.
Adapted from a chart prepared by P.K. Losch, Harvard School of Dental Medicine, who provided the data for this table.

In healthy development, a child will acquire new skills beginning pre-
natally and extending into at least young adulthood. The roots of this 
acquisition of skills lie in the development of the nervous system, with 
additional influences from the health status of other organ systems 
and the physical and social environment in which the development 
occurs. Development and its milestones are divided into the “streams” 
of gross motor, fine motor, language (expressive and receptive), social 
language, and self-help. Behavior can be categorized into observable, 
spontaneous, and responsive behaviors in the settings of home, school, 
and community.

Although typical development is associated with wide variability in 
the age of skill acquisition in each of these streams, specific develop-
mental and behavioral disorders are seen in approximately 1 of 6 chil-
dren and may affect the health, function, and well-being of the child 
and family for a lifetime. These disorders include relatively less com-
mon conditions that often cause severe impairments, such as cerebral 
palsy and autism, and relatively common conditions such as attention-
deficit/hyperactivity disorder, speech language disorders, and behav-
ioral and emotional disorders that affect as many as 25% of children. 
The more common conditions are generally perceived as “less severe,” 
but these too can have major short-term and long-term impact on the 
child’s health and daily functioning in the home, school, and commu-
nity and can affect lifelong well-being. Because of their high prevalence 
in children; their impact on health, social, and economic status; and 
their effect on the child, the home, and the community, these disorders 
require the attention of the pediatrician throughout childhood. In addi-
tion, both the child and the family benefit from the early identification 

and treatment of many of these conditions, including the most severe. It 
is therefore incumbent on the primary care clinician to conduct regular 
developmental surveillance and periodic developmental screening at 
health supervision visits aimed at early identification and treatment.

Among the many types of developmental or behavioral conditions, 
the most common include language problems, affecting at least 10% of 
children (see Chapter 53); behavior or emotional disorders, affecting up 
to 25% of children, with 6% considered serious; attention-deficit/hyper-
activity disorder, affecting 10% of children (Chapter 50); and learning 
disabilities, affecting up to 10% (Chapters 51 and 52). Less common 
and more disabling are the intellectual disabilities (1–2%; Chapter 
56); autism spectrum disorders (1 in 36 children; Chapter 58); cere-
bral palsy and related motor impairments (0.3%, or 1 in 345 children; 
Chapter 638.1); hearing impairment, also referred to as deafness, hard-
of-hearing, or hearing loss (0.12%; Chapters 55 and 677); and nonre-
fractive vision impairment (0.8%; Chapter 661).

DEVELOPMENTAL AND BEHAVIORAL 
SURVEILLANCE
General health surveillance is a critical responsibility of the primary 
care clinician and is a key component of health supervision visits. Reg-
ular developmental and behavioral surveillance should be performed 
at every health supervision visit from infancy through young adult-
hood. Surveillance of a child’s development and behavior includes both 
obtaining historical information on the child and family and making 
observations at the office visit (Tables 28.1 and 28.2).

Key historical elements include (1) eliciting and attending to the 
parents’ or caregivers’ concerns around the child’s development or 
behavior; (2) obtaining a history of the child’s developmental skills and 
behavior at home, with peers, in school, and in the community; and (3) 
identifying the risks, strengths, and protective factors for development 
and behavior in the child and family, including the social determi-
nants of health. During the office visit, the clinician should make and 
document direct observations of the child’s developmental skills and 
behavioral interactions. Skills in all streams of development should be 
considered along with observations of related neurologic functioning 
made on physical examination.

With this history and observation, the clinician should create and 
maintain a longitudinal record of the child’s development and behavior 
for tracking the child across visits. It is often helpful to obtain infor-
mation from and share information with other professionals involved 

Chapter 28

Developmental and 
Behavioral Surveillance 
and Screening
Eliza Gordon-Lipkin and Paul H. Lipkin
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A 20-month-old who previously used several words and gestures has stopped using both over
2 months. Which next step best follows the developmental red-flag table?

A. Reassure the family that regression is expected during toddlerhood

B. Wait until school age before screening

C. Arrange prompt developmental evaluation and assessment for hearing loss

D. Assess only height and weight

E. Defer assessment unless a parent reports fever
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with the child, including childcare professionals, home visitors, teach-
ers, after-school providers, and developmental therapists. This provides 
a complete picture of the child’s development and behavior and allows 
collaborative tracking of the child’s progress.

The Developmental and Behavioral Histories
Developmental surveillance includes tracking a child’s achievement 
of milestones, which represent key readily recognizable skills that usu-
ally occur in a predictable sequence and at predictable age ranges dur-
ing childhood. The developmental skill areas can be divided into gross 
motor, fine motor, speech and language (expressive and receptive), 
social language, and self-help. Tracking milestones will reveal that 
most children achieve the milestones in a typical pattern and within 
typical age ranges. However, the pediatrician or the parent may recog-
nize concerning patterns of development, such as delay, dissociation, 
deviation, or regression.

Developmental delay occurs when development is occurring in its 
usual sequence but at a slower rate, with milestones achieved later than 
the normal range (see Chapter 56). Delay can occur in a single area of 
development or across several streams and can be expressed as a devel-
opmental quotient (DQ). The DQ is calculated by dividing the age at 
which the child is functioning developmentally (developmental age; DA) 
by chronologic age (CA) and multiplying by 100 (DQ = DA/CA × 100).  

A DQ of 100 indicates that the child is developing at the mean or aver-
age rate, whereas a DQ below 70 is associated with delays of 2 or more 
standard deviations from the mean and suggests a significant delay that 
requires further evaluation.

Developmental dissociation indicates delay in a single stream with 
typical development in other streams. A child with autism may have 
delays in verbal or social language but normal motor skills. Deviation 
or deviant development is defined by development occurring out of 
sequence, as when a child stands before sitting (as in diplegic cerebral 
palsy) or has better expressive vocabulary than receptive understand-
ing of words (language and autism spectrum disorders). Regression 
refers to a loss of skills. It may also be identified earlier or more subtly 
by a slowing or lack of advancement in skills. Although regression is 
uncommon in most developmental disabilities, regression is described 
in as many as 25% of children with autism and is also seen in rarer 
neurologic disorders, such as Rett syndrome and Duchenne muscular 
dystrophy.

Behavioral surveillance is conducted by obtaining a history of a 
child’s behavior and interactions across settings, including home, day-
care, school, and community, and in situations such as eating, sleeping, 
and play. In addition, interactions may differ based on who the child is 
with (parent or guardian, sibling, peers, teachers, strangers). Concerns 
may include limited engagement or socializing, compliance, tantrums, 
aggression, destruction, impulsivity, high activity level, decreased 
auditory or visual attention, and short attention span. Deviations from 

Table 28.1    � Key Components of Developmental and  
Behavioral Surveillance

HISTORY
	1.	� Parental developmental concerns
	2.	� Developmental history
	 a.	� Streams of developmental milestone achievement
	 i.	� Gross motor
	 ii.	� Fine motor
	 iii.	� Verbal speech and language
	 (1)	� Expressive
	 (2)	� Receptive
	 iv.	� Social language and self-help
	 b.	� Patterns of abnormality
	 i.	� Delay
	 ii.	� Dissociation
	 iii.	� Deviation or deviant development
	 iv.	� Regression
	3.	� Behavior history
	 a.	� Interactions
	 i.	� Familiar settings (e.g., home, school): parents, siblings, 

other familiar people, peers, other children
	 ii.	� Interaction in unfamiliar settings (e.g., community):  

unfamiliar adults and children
	 b.	� Patterns of abnormality
	 i.	� Noncompliance, disruption (including tantrums), aggression, 

impulsivity, increased activity, decreased attention span, 
decreased social engagement, decreased auditory or visual 
attention

	 ii.	� Deviation or atypical behaviors
	 (1)	� Repetitive play, rituals, perseverative thought or action, 

self-injury
	4.	� Risk factor identification: medical, family, and social history  

(including social determinants of health)
	5.	� Protective factor identification (also including social determinants)

DEVELOPMENTAL OBSERVATION
	1.	� Movement: gross and fine motor skills
	2.	� Verbal communication: expressive speech and language,  

language understanding
	3.	� Social engagement and response
	4.	� Behavior: spontaneous and responsive with caregiver and with 

staff
	5.	� Related neurologic function on physical examination

Table 28.2    � Red Flags in Developmental Screening and 
Surveillance

These indicators suggest that development is significantly 
delayed or disordered and that the child should be referred to a 
developmental pediatrician or pediatric neurologist. Any delay in 
achieving a milestone at the 75th percentile may be considered 
a red flag and merits further evaluation, vigilant surveillance, or 
repeat screening.

POSITIVE INDICATORS
Presence of any of the following:
Loss of developmental skills at any age
Parental or professional concerns about vision, fixing, or following an 

object or a confirmed visual impairment at any age (simultaneous 
referral to pediatric ophthalmology)

Hearing loss at any age (simultaneous referral for expert audiologic 
or ear, nose, and throat assessment)

Persistently low muscle tone or floppiness (check creatine kinase)
No speech by 15 mo, especially if the child does not try to  

communicate by other means, such as gestures (simultaneous 
referral for urgent hearing test)

Asymmetry of movements or other features suggestive of cerebral 
palsy, such as increased muscle tone

Persistent toe walking
Multiple organ involvement
Head circumference above the 99.6th centile or below 0.4th centile; 

also, if circumference has crossed 2 centiles (up or down) on the 
appropriate chart or is disproportionate to parental head  
circumference

NEGATIVE INDICATORS
Activities that the child cannot do:
Sit unsupported by 12 mo
Walk by 18 mo (check creatine kinase)
Walk other than on tiptoes
Run by 24 mo
Hold object placed in hand by 4 mo (corrected for gestation)
Reach for objects by 6 mo (corrected for gestation)
Points to show you something interesting by 18 months

Adapted from Horridge KA. Assessment and investigation of the child with disordered 
development. Arch Dis Child Educ Pract Ed. 2011;96:9–20; Zubler JM, Wiggins LD, 
Macias MM, et al. Evidence-informed milestones for developmental surveillance tools. 
Pediatrics. 2022;149(3):e2021052138.
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A child with trisomy 21 has loud habitual snoring and obstructive events during sleep. Which
anatomic feature in the table can contribute directly to upper-airway obstruction?

A. Macroglossia

B. Long femurs

C. Scoliosis without thoracic restriction

D. Small spleen

E. Delayed tooth eruption
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Obstructive Sleep Apnea
Sleep disordered breathing (SDB) in children encompasses a broad 
spectrum of respiratory disorders that occur exclusively in sleep or that 
are exacerbated by sleep, including primary snoring and upper air-
way resistance syndrome, as well as apnea of prematurity (see Chapter 
125) and central apnea (see Chapter 468.2). OSA, the most important 
clinical entity within the SDB spectrum, is characterized by repeated 
episodes of prolonged upper airway obstruction during sleep despite 
continued or increased respiratory effort, resulting in complete (apnea) 
or partial (hypopnea; ≥30% reduction in airflow accompanied by ≥3% 
O2 desaturation and/or arousal) cessation of airflow at the nose and/
or mouth, as well as disrupted sleep. Both intermittent hypoxia and 
the multiple arousals resulting from these obstructive events likely con-
tribute to significant metabolic, cardiovascular, and neurocognitive-
neurobehavioral morbidity.

Primary snoring is defined as snoring without associated ventila-
tory abnormalities on overnight polysomnogram (PSG) (e.g., no 
apneas or hypopneas, hypoxemia, hypercapnia) or respiratory-related 
arousals and is a manifestation of the vibrations of the oropharyngeal 
soft tissue walls that occur when an individual attempts to breathe 
against increased upper airway resistance during sleep. Although gen-
erally considered nonpathologic, primary snoring in children may still 
be associated with subtle breathing abnormalities during sleep, includ-
ing evidence of increased respiratory effort, which in turn may be asso-
ciated with adverse neurodevelopmental outcomes that may be similar 
to those associated with OSA.

Etiology
OSA results from an anatomically or functionally narrowed upper 
airway; this typically involves some combination of decreased upper 

airway patency (upper airway obstruction and/or decreased upper air-
way diameter), increased upper airway collapsibility (reduced pharyn-
geal muscle tone), and decreased drive to breathe in the face of reduced 
upper airway patency (reduced central ventilatory drive) (Table 31.4). 
Upper airway obstruction varies in degree and level (i.e., nose, naso-
pharynx/oropharynx, hypopharynx) and is most frequently caused by 
adenotonsillar hypertrophy, although tonsillar size does not necessarily 
correlate with degree of obstruction, especially in older children. Other 
causes of airway obstruction include allergies associated with chronic 
rhinitis or nasal obstruction; craniofacial abnormalities, including 
hypoplasia or displacement of the maxilla and mandible; gastroesopha-
geal reflux with resulting pharyngeal reactive edema (see Chapter 369); 
nasal septal deviation (Chapter 425); and velopharyngeal flap cleft pal-
ate repair. Reduced upper airway tone may result from neuromuscular 
diseases, including hypotonic cerebral palsy and muscular dystrophies 
(see Chapter 649), or hypothyroidism (Chapter 603). Reduced central 
ventilatory drive may be present in some children with Arnold-Chiari 
malformation (see Chapter 631.09); rapid-onset obesity with hypo-
thalamic dysfunction, hypoventilation, and autonomic dysregulation 
(Chapter 65); and meningomyelocele (Chapter 631.04). In other situ-
ations, the etiology is mixed; individuals with Down syndrome (see 
Chapter 57), because of their facial anatomy, hypotonia, macroglossia, 
and central adiposity, as well as the increased incidence of hypothy-
roidism, are at particularly high risk for OSA, with some estimates of 
prevalence as high as 70%.

Although children with OSA may be of normal weight, a large 
percentage are overweight or obese, and many of these children are 
school-age or younger. There is a significant correlation between 
weight and SDB (e.g., habitual snoring, OSA, sleep-related hypoventi-
lation). Although adenotonsillar hypertrophy also plays an important 
etiologic role in overweight/obese children with OSA, mechanical fac-
tors related to an increase in the amount of adipose tissue in the throat 
(pharyngeal fat pads), neck (increased neck circumference), and chest 
wall and abdomen can increase upper airway resistance, worsen gas 
exchange, and increase the work of breathing, particularly in the supine 
position and during REM sleep. A component of blunted central ven-
tilatory drive in response to hypoxia/hypercapnia and hypoventilation 
may occur as well (see Chapter 468.2), particularly in children with 
morbid or syndrome-based (e.g., Prader-Willi) obesity. Overweight 
and obese children and adolescents are at particularly high risk for 

Table 31.4    � Anatomic Factors That Predispose to 
Obstructive Sleep Apnea Syndrome and 
Hypoventilation in Children

NOSE
Anterior nasal stenosis
Choanal stenosis/atresia
Deviated nasal septum
Seasonal or perennial rhinitis
Nasal polyps, foreign body, hematoma, mass lesion

NASOPHARYNGEAL AND OROPHARYNGEAL
Adenotonsillar hypertrophy
Macroglossia
Cystic hygroma
Velopharyngeal flap repair
Cleft palate repair
Pharyngeal mass lesion

CRANIOFACIAL
Micrognathia/retrognathia
Midface hypoplasia (e.g., trisomy 21, Crouzon disease, Apert syndrome)
Mandibular hypoplasia (Pierre Robin, Treacher Collins, Cornelia de 

Lange syndromes)
Craniofacial trauma
Skeletal and storage diseases
Achondroplasia
Storage diseases (e.g., glycogen; Hunter, Hurler syndromes)

Table 31.3    � Basic Principles of Healthy Sleep for  
Adolescents

	 1.	� Wake up and go to bed at about the same time every night. 
Bedtime and wake-up time should not differ from school to 
non–school nights by more than approximately 1 hr.

	 2.	� Avoid sleeping in on weekends to “catch up” on sleep. This 
makes it more likely that you will have problems falling asleep.

	 3.	� If you take naps, they should be short (no more than 1 hr) and 
scheduled in the early to mid-afternoon. However, if you have 
a problem with falling asleep at night, napping during the day 
may make it worse and should be avoided.

	 4.	� Spend time outside every day. Exposure to sunlight helps to 
keep your body’s internal clock on track.

	 5.	� Exercise regularly. Exercise may help you fall asleep and sleep 
more deeply.

	 6.	� Use your bed for sleeping only. Don’t study, read, listen to 
music, or watch television on your bed.

	 7.	� Make the 30-60 min before bedtime a quiet or wind-down 
time. Relaxing, calm, enjoyable activities, such as reading a book 
or listening to calm music, help your body and mind slow down 
enough to let you get to sleep. Don’t study, watch exciting/scary 
movies, exercise, or get involved in “energizing” activities just 
before bed.

	 8.	� Eat regular meals, and don’t go to bed hungry. A light snack 
before bed is a good idea; eating a full meal within 1 hr before 
bed is not.

	 9.	� Avoid eating or drinking products containing caffeine from 
dinnertime to bedtime. These include caffeinated sodas, coffee, 
tea, and chocolate.

	10.	� Do not use alcohol. Alcohol disrupts sleep and may cause you 
to awaken throughout the night.

	11.	� Smoking (e.g., cigarettes) disturbs sleep. Although you should 
not smoke at all, if you do, do not smoke at least 2 hr before 
bed.

	12.	� Do not use sleeping pills, melatonin, or other nonprescription 
sleep aids to help you sleep unless specifically recommended by 
your doctor. These can be dangerous, and the sleep problems 
often return when you stop taking the medicine.
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A 7-year-old snores most nights and has witnessed pauses in breathing. According to the
guideline summarized in the table, which is the most appropriate next diagnostic step?

A. Reassurance without evaluation

B. Obtain polysomnography or refer for specialist evaluation

C. Routine chest radiography

D. Immediate long-term oxygen without diagnosis

E. An empiric antibiotic course
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additional PSG parameters (e.g., elevated CO2 indicating obstructive 
hypoventilation, O2 desaturation, respiratory-related arousals), clini-
cal judgment regarding risk factors for SDB, presence and severity of 
clinical symptoms, and evidence of daytime sequelae should determine 
further management. 

Treatment
No universally accepted guidelines exist regarding the indications for 
treatment of pediatric SDB, including primary snoring and OSA. Rec-
ommendations largely emphasize weighing what is known about the 
potential cardiovascular, metabolic, and neurocognitive sequelae of 
SDB in children in combination with the individual healthcare profes-
sional’s clinical judgment. The decision of whether and how to treat 
OSA specifically in children depends on several parameters, including 
severity (nocturnal symptoms, daytime sequelae, sleep study results), 
duration of disease, and individual patient variables such as age, 
comorbid conditions, and underlying etiologic factors. In the case of 
moderate (AHI 5-10) to severe (AHI >10) disease, the decision to treat 
is usually straightforward, and most pediatric sleep experts recom-
mend that any child with AHI >5 should be treated. However, a large 
randomized trial of early adenotonsillectomy vs watchful waiting with 
supportive care demonstrated that 46% of the control group children 
normalized on PSG (vs 79% of early adenotonsillectomy group) during 
the 7 month observation period. In addition, it is worth emphasizing 
that the child with habitual snoring (≥3×/week) but without polysom-
nographic evidence of OSA may also experience adverse neurobehav-
ioral and neurocognitive outcomes; ongoing studies are examining 

whether these children may benefit from more aggressive treatment 
such as adenotonsillectomy.

In the majority of cases of pediatric OSA, adenotonsillectomy is the 
first-line treatment in any child with significant adenotonsillar hyper-
trophy, even in the presence of additional risk factors such as obesity. 
Adenotonsillectomy (or adenotonsillotomy, which is considered a less 
invasive procedure and may be indicated in some children) in uncom-
plicated cases generally (70–90% of children) results in complete reso-
lution of symptoms; regrowth of adenoidal tissue after surgical removal 
occurs in some cases. Groups considered at high risk include young 
children (<3 years) as well as those with severe OSA documented by 
PSG, significant clinical sequelae of OSA (e.g., failure to thrive), or 
associated medical conditions, such as craniofacial syndromes, morbid 
obesity, and hypotonia. All patients should be reevaluated postopera-
tively to determine whether additional evaluation, a repeat PSG, and 
treatment are required. The American Academy of Sleep Medicine rec-
ommends that in high-risk groups (children with obesity, craniofacial 
anomalies, Down syndrome, or moderate-severe OSA) or in children 
with continued symptoms of OSA, a follow-up sleep study about 6 
weeks after adenotonsillectomy is indicated. Also, a number of studies 
have suggested that children who are underweight, normal weight, or 
overweight/obese at baseline all tend to gain weight after adenotonsil-
lectomy, and thus clinical vigilance is required during follow-up.

It should be noted that in cases of residual OSA postadenotonsil-
lectomy, additional diagnostic evaluation to identify other sites of 
obstruction may be necessary to more specifically tailor treatment. An 
example of this type of advanced diagnostic tool is drug-induced sleep 

Table 31.5    � American Academy of Pediatrics Clinical Practice Guideline: Diagnosis and Management of Childhood  
Obstructive Sleep Apnea Syndrome

Key Action Statement 1: Screening for OSA
As part of routine health maintenance visits, clinicians should inquire whether the child or adolescent snores. If the answer is affirmative or if a 

child or adolescent presents with signs or symptoms of OSA, clinicians should perform a more focused evaluation. (Evidence Quality: Grade B; 
Recommendation Strength: Recommendation.)

Key Action Statement 2A: Polysomnography
If a child or adolescent snores on a regular basis and has any of the complaints or findings of OSA, clinicians should either (1) obtain a polysomnogram 

(Evidence Quality: Grade A; Recommendation Strength: Recommendation) or (2) refer the patient to a sleep specialist or otolaryngologist for a 
more extensive evaluation. (Evidence Quality: Grade D; Recommendation Strength: Option.)

Key Action Statement 2B: Alternative Testing
If polysomnography is not available, clinicians may order alternative diagnostic tests, such as nocturnal video recording, nocturnal oximetry,  

daytime nap polysomnography, or ambulatory polysomnography. (Evidence Quality: Grade C; Recommendation Strength: Option.)
Key Action Statement 3: Adenotonsillectomy
If a child is determined to have OSA, has a clinical examination consistent with adenotonsillar hypertrophy, and does not have a contraindication 

to surgery, the clinician should recommend adenotonsillectomy as the first line of treatment. If the child has OSA but does not have adenotonsillar 
hypertrophy, other treatment should be considered (see Key Action Statement 6). Clinical judgment is required to determine the benefits of 
adenotonsillectomy compared with other treatments in obese children with varying degrees of adenotonsillar hypertrophy. (Evidence Quality: 
Grade B; Recommendation Strength: Recommendation.)

Key Action Statement 4: High-Risk Patients Undergoing Adenotonsillectomy
Clinicians should monitor high-risk patients undergoing adenotonsillectomy as inpatients postoperatively. (Evidence Quality: Grade B; Recommendation 

Strength: Recommendation.)
Key Action Statement 5: Reevaluation
Clinicians should clinically reassess all patients with OSA for persisting signs and symptoms after therapy to determine whether further treatment 

is required. (Evidence Quality: Grade B; Recommendation Strength: Recommendation.)
Key Action Statement 5B: Reevaluation of High-Risk Patients
Clinicians should reevaluate high-risk patients for persistent OSA after adenotonsillectomy, including those who had a significantly abnormal 

baseline polysomnogram, have sequelae of OSA, are obese, or remain symptomatic after treatment, with an objective test (see Key Action 
Statement 2), or refer such patients to a sleep specialist. (Evidence Quality: Grade B; Recommendation Strength: Recommendation.)

Key Action Statement 6: CPAP
Clinicians should refer patients for CPAP management if symptoms/signs or objective evidence of OSA persists after adenotonsillectomy or if 

adenotonsillectomy is not performed. (Evidence Quality: Grade B; Recommendation Strength: Recommendation.)
Key Action Statement 7: Weight Loss
Clinicians should recommend weight loss in addition to other therapy if a child/adolescent with OSA is overweight or obese. (Evidence Quality: 

Grade C; Recommendation Strength: Recommendation.)
Key Action Statement 8: Intranasal Corticosteroids
Clinicians may prescribe topical intranasal corticosteroids for children with mild OSA in whom adenotonsillectomy is contraindicated or for children 

with mild postoperative OSA. (Evidence Quality: Grade B; Recommendation Strength: Option.)

CPAP, Continuous Positive Airway Pressure; OSA, obstructive sleep apnea.
Adapted from Marcus CL, Brooks LJ, Draper KA, et al. Diagnosis and management of childhood obstructive sleep apnea syndrome. Pediatrics. 2012;130:576–584.
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A 6-year-old awakens fully after a frightening dream in the latter part of the night and describes
it clearly. Which event best matches the comparison table?

A. Sleep terror

B. Confusional arousal

C. Sleepwalking

D. Nightmare

E. Nocturnal seizure
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endoscopy (DISE), a powerful method for studying the airway in a 
sleeping patient in real time. DISE provides direct visualization of the 
spontaneously breathing airway under light anesthesia and facilitates 
identification of obstructive lesions. Site of obstruction with potential 
surgical corrections include lingual (resection) tonsils, tongue base 
(reductions), turbinate (reduction), and supraglottoplasty.

Additional treatment measures that may be appropriate include 
weight loss, positional therapy (attaching a firm object, such as a 
tennis ball, to the back of a sleep garment to prevent the child from 
sleeping in the supine position), and aggressive treatment of additional 
risk factors when present, such as asthma, seasonal allergies, and gas-
troesophageal reflux. Evidence suggests that intranasal corticosteroids 
and leukotriene inhibitors may be helpful in reducing upper airway 
inflammation in mild OSA. Other surgical procedures (e.g., uvulopha-
ryngopalatoplasty) and maxillofacial surgery (e.g., mandibular distrac-
tion osteogenesis) are seldom performed in children. Oral appliances, 
such as mandibular advancing devices and palatal expanders, may be 
considered in select cases, particularly in those children with craniofa-
cial risk factors as mentioned earlier, and consultation with a pediatric 
dentist or orthodontist is recommended. Neuromuscular reeducation 
or repatterning of the oral and facial muscles with exercises to address 
abnormal tongue position and low upper airway tone (i.e., myofunc-
tional therapy) have been shown to be beneficial in addressing pedi-
atric OSA as well as alleviating chewing and swallowing problems in 
children able to cooperate with the behavioral program.

Continuous or bilevel positive airway pressure (CPAP or BiPAP) 
is the most common treatment for OSA in adults and can be used suc-
cessfully in children and adolescents. Positive airway pressure (PAP) 
may be recommended if removing the adenoids and tonsils is not indi-
cated, if there is residual disease following adenotonsillectomy, or if 
there are major risk factors not amenable to surgery (obesity, hypoto-
nia). PAP delivers humidified, warmed air through an interface (mask, 
nasal pillows) that, under pressure, effectively “splints” the upper 
airway open. Optimal pressure settings (that abolish or significantly 
reduce obstructive respiratory events without increasing arousals or 
central apneas) are determined in the sleep lab during a full-night PAP 
titration. Careful attention should be paid to education of the child and 
family, and desensitization protocols should usually be implemented 
to increase the likelihood of adherence. Efficacy studies at the cur-
rent pressure and retitrations should be conducted periodically with 

long-term use (at least annually) or in association with significant 
weight changes or resurgence of SDB symptoms. High-flow nasal can-
nula therapy may be another approach. A novel treatment for OSA in 
adults is hypoglossal nerve stimulation; case series suggest this may be 
an effective treatment in selected pediatric cases, especially in children 
with Down syndrome. 

Parasomnias
Parasomnias are episodic nocturnal behaviors that often involve cog-
nitive disorientation and autonomic and skeletal muscle disturbance. 
Parasomnias may be further characterized as occurring primarily dur-
ing non-REM sleep (partial arousal parasomnias) or in association 
with REM sleep, including nightmares, hypnogogic hallucinations, and 
sleep paralysis; other common parasomnias include sleep-talking and 
hypnic jerks or “sleep starts.”

Etiology
Partial arousal parasomnias represent a dissociated sleep–wake state, 
the neurobiology of which remains unclear, although genetic factors 
and an intrinsic oscillation of subcortical-cortical arousal with sleep 
have been proposed. These episodic events, which include sleepwalk-
ing, sleep terrors, and confusional arousals, are more common in 
preschool- and school-age children because of the relatively higher 
percentage of SWS in younger children. Partial arousal parasomnias 
typically occur when SWS predominates, in the first third of the night. 
In contrast, nightmares, which are much more common than partial 
arousal parasomnias but are often confused with them, tend to be con-
centrated in the last third of the night, when REM sleep is most promi-
nent. Any factor associated with an increase in the relative percentage 
of SWS (certain medications, previous sleep restriction) may increase 
the frequency of events in a predisposed child. There appears to be a 
genetic predisposition for both sleepwalking and sleep terrors. Partial 
arousal parasomnias may also be difficult to distinguish from noctur-
nal seizures. Table 31.6 summarizes similarities and differences among 
these nocturnal arousal events. 

Epidemiology
Many children sleepwalk on at least one occasion; the lifetime 
prevalence by age 10 years is 13%. Sleepwalking (somnambu-
lism) may persist into adulthood, with the prevalence in adults of 

Table 31.6    � Key Similarities and Differentiating Features Between Non-REM and REM Parasomnias as Well as Nocturnal  
Seizures

CONFUSIONAL 
AROUSALS SLEEP TERRORS SLEEPWALKING NIGHTMARES

NOCTURNAL 
SEIZURES

Time Early Early Early-mid Late Any

Sleep stage SWA SWA SWA REM Any

EEG discharges – – – – +

Scream – ++++ – ++ +

Autonomic activation + ++++ + + +

Motor activity – + +++ + ++++

Awakens – – – + +

Duration (min) 0.5-10; more gradual 
offset

1-10; more gradual 
offset

2-30; more gradual 
offset

3-20 5-15; abrupt onset 
and offset

Postevent confusion + + + – +

Age Child Child Child Child, young adult Adolescent, young 
adult

Genetics + + + – ±

Organic CNS lesion – – – – ++++

CNS, Central nervous system; EEG, electroencephalogram; REM, rapid eye movement; SWA, slow-wave arousal.
From Avidan A, Kaplish N. The parasomnias: epidemiology, clinical features and diagnostic approach. Clin Chest Med. 2010;31:353–370.
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A 13-year-old has unpleasant leg sensations that begin when resting in the evening, improve
while walking, and disturb sleep. Which condition is most consistent with the table?

A. Restless legs syndrome

B. Sleep terror

C. Narcolepsy

D. Obstructive sleep apnea

E. Circadian rhythm delay alone
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approximately 4%. The prevalence is approximately 10 times greater 
in children with a family history of sleepwalking. The peak prev-
alence of sleep terrors (or night terrors) is 34% at age 1-5 years, 
decreasing to 10% by age 7; the age at onset is usually between 4 
and 12 years. Because of the common genetic predisposition, the 
likelihood of developing sleepwalking after age 5 is almost twofold 
higher in children with a history of sleep terrors. Although sleep 
terrors can occur at any age from infancy through adulthood, most 
individuals outgrow sleep terrors by adolescence. Confusional 
arousals may be accompanied by (and often precede in onset) epi-
sodes sleepwalking and sleep terrors; prevalence rates have been 
estimated at >15% in children age 3-13 years. 

Clinical Manifestations
The partial arousal parasomnias have several features in common. 
Because they typically occur at the transition out of “deep” sleep or 
SWS, partial arousal parasomnias have clinical features of both the 
awake (ambulation, vocalizations) and the sleeping (high arousal 
threshold, unresponsiveness to environment) states, usually with 
amnesia for the events. External (noise) or internal (obstruction) 
factors may trigger events in some individuals. The duration is typi-
cally a few minutes (sleep terrors) up to 30-40 minutes (confusional 
arousals). Sleep terrors are sudden in onset and characteristically 
involve a high degree of autonomic arousal (tachycardia, diapho-
resis, dilated pupils). Confusional arousals typically arise more 
gradually from sleep, may involve thrashing around, mumbling, 
and other vocalizations, but usually not displacement from bed, 
and are often accompanied by slow mentation, disorientation, and 
confusion on forced arousal from SWS or on waking in the morn-
ing. Sleepwalking may be associated with safety concerns (e.g., fall-
ing out of windows, wandering outside). The child’s avoidance of, 
or increased agitation with, comforting by parents or prolongation 
of events by attempts at awakening are also common to all partial 
arousal parasomnias. 

Treatment
Management of partial arousal parasomnias involves some combi-
nation of parental education and reassurance, healthy sleep prac-
tices, and avoidance of exacerbating factors such as sleep restriction 
and caffeine. Particularly in the case of sleepwalking, it is important 
to institute safety precautions such as use of gates in doorways and 
at the top of staircases, locking of outside doors and windows, and 
installation of parent notification systems such as bedroom door 
alarms. Scheduled awakening is a behavioral intervention that 
involves having the parent wake the child 15-30 minutes before the 
time of night that the first parasomnia episode typically occurs and 
is most likely to be successful in situations where partial arousal epi-
sodes occur on a nightly basis. Pharmacotherapy is rarely necessary 
but may be indicated in cases of frequent or severe episodes despite 
nonpharmacologic interventions and absence of treatable underly-
ing sleep disorders exacerbating partial arousal parasomnias such 
as OSA or periodic limb movement disorder (PLMD), high risk 
of injury, violent behavior, or serious disruption to the family. The 
primary pharmacologic agents used are potent SWS suppressants, 
primarily benzodiazepines and tricyclic antidepressants. 

Sleep-Related Movement Disorders: Restless Legs 
Syndrome/Periodic Limb Movement Disorder, 
Restless Sleep Disorder, and Rhythmic Movement 
Disorder
Although some of these sleep disorders share common features (e.g., 
movements of specific body parts such as extremities vs whole body 
movements) and pathogenesis (e.g., iron deficiency), each has a dis-
tinctive set of diagnostic criteria, epidemiology and clinical manage-
ment, and may differ in the degree of disruption to sleep quality and 
quantity and related daytime consequences.

Although most of these sleep-related movement disorders do not 
require overnight polysomnographic evaluation for diagnosis (PLMD 
is a notable exception), a videotaped episode by caregivers in the home 

setting can prove very valuable in helping to differentiate sleep-related 
movements from nocturnal seizures. Such sleep-related seizures usu-
ally arise from the frontal and/or temporal lobes. Ambulatory EEG, 
in-patient video-EEG monitoring and overnight video PSG with chin 
and leg EMG recording may be necessary to establish a diagnosis of a 
sleep-related movement disorder. 

Restless Legs Syndrome/Periodic Limb Movement 
Disorder
Restless legs syndrome (RLS), also termed Willis-Ekbom disease, is 
a primary disorder of the CNS sensorimotor network characterized 
by an almost irresistible urge to move the legs, often accompanied by 
uncomfortable sensations in the lower extremities. Both the urge to 
move and the sensations are usually worse at rest and in the evening 
and are at least partially relieved by movement, including walking, 
stretching, and rubbing, but only if the motion continues. RLS is a 
clinical diagnosis that is based on the presence of these key symptoms 
(Table 31.7).

PLMD is characterized by periodic, repetitive, brief (0.5-10 
seconds), and highly stereotyped limb jerks typically occurring at 
20-40 second intervals. These movements occur primarily during 
sleep, usually occur in the legs, and frequently consist of rhythmic 
extension of the big toe and dorsiflexion at the ankle. Although 
there may be clinical complaints of kicking movements in sleep or 
restless sleep, the diagnosis of periodic limb movements (PLMs) 
requires overnight PSG to document the characteristic limb move-
ments with anterior tibialis EMG leads. However, like adults, chil-
dren also show considerable individual night-to-night variability 
of PLMs, and a single-night PSG may not always reflect the true 
severity.

Etiology
RLS has a clear genetic component, with a sixfold to sevenfold 
increase in prevalence in first-degree relatives of RLS patients. The 
mode of inheritance is complex, and several genetic loci have been 
identified (MEIS1, BTBD9, MAP2K5). Low serum iron levels (even 
without anemia) in both adults and children may be an important 
etiologic factor for the presence and severity of both RLS symptoms 
and PLMs. As a marker of decreased iron stores, serum ferritin levels 
in both children and adults with RLS are frequently low (<50 μg/mL). 
The postulated underlying mechanism is related to the role of iron as 
a cofactor in tyrosine hydroxylation, a rate-limiting step in dopamine 

Table 31.7    � Diagnostic Criteria for Restless Legs Syndrome

	A.	�An urge to move legs, usually accompanied by or in response to 
uncomfortable and unpleasant sensations in the legs, characterized 
by the following:

	 1.	� The urge to move the legs begins or worsens during periods 
of rest or inactivity.

	 2.	� The urge to move the legs is partially or totally relieved by 
movement.

	 3.	� The urge to move the legs is worse in the evening or at night 
than during the day, or occurs only in the evening or at night.

	B.	� The symptoms in Criterion A occur at least 3 times per week and 
have persisted for at least 3 mo.

	C.	�The symptoms in Criterion A are accompanied by significant  
distress or impairment in social, occupational, educational,  
academic, behavioral, or other important areas of functioning.

	D.	�The symptoms in Criterion A are not attributable to another 
mental disorder or medical condition (e.g., arthritis, leg edema, 
peripheral ischemia, leg cramps) and are not better explained by 
a behavioral condition (e.g., positional discomfort, habitual foot 
tapping).

	E.	� The symptoms are not attributable to the physiologic effects of a 
drug or abuse or medication (e.g., akathisia).

From American Psychiatric Association. Diagnostic and Statistical Manual of Mental 
Disorders. 5th ed, Arlington, VA: American Psychiatric Association; 2013. p 410.

Downloaded for mohamed ahmed (dr.mms2020@gmail.com) at University of Southern California from ClinicalKey.com by Elsevier on 
April 20, 2024. For personal use only. No other uses without permission. Copyright ©2024. Elsevier Inc. All rights reserved.



NELSON PEDIATRICS 22e  |  BOARD REVIEW QUESTION 24 / 30

A 14-year-old has months of daytime sleep attacks and brief episodes of bilateral loss of
muscle tone when laughing, without loss of consciousness. Which diagnosis best fits the
table?

A. Absence epilepsy

B. Narcolepsy with cataplexy

C. Sleep terror

D. Restless legs syndrome

E. Obstructive sleep apnea

Original table 31.8  |  Nelson printed p. 212  |  PDF p. 257
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Central Disorders of Hypersomnolence: Narcolepsy 
type 1, Narcolepsy type 2, Idiopathic Hypersomnia
Hypersomnia is a clinical term that is used to describe a group of dis-
orders characterized by recurrent episodes of EDS, reduced baseline 
alertness, and/or prolonged nighttime sleep periods that interfere with 
normal daily functioning (Table 31.8). The many potential causes of 
EDS can be broadly grouped as “extrinsic” (e.g., secondary to insuf-
ficient and/or fragmented sleep) or “intrinsic” (e.g., resulting from an 
increased need for sleep). 

Narcolepsy
Narcolepsy is a chronic, lifelong CNS disorder, typically presenting in 
adolescence and early adulthood, characterized by profound daytime 
sleepiness resulting in significant functional impairment. More than 
half of patients with narcolepsy also present with cataplexy (type 1 
narcolepsy), defined as the sudden, brief, partial, or complete loss 
of skeletal muscle tone, typically triggered by strong emotion (e.g., 
laughter, surprise, anger), with retained consciousness. Other symp-
toms frequently associated with narcolepsy, including hypnogogic/
hypnopompic (immediately before falling asleep/awakening) visual, 
auditory, or perceptual hallucinations, and sleep paralysis, may be 
conceptualized as representing the “intrusion” of REM-related phe-
nomena (dream mentation, loss of motor tone) into the waking state. 
Other REM-related features include observance of eye movements 
and twitches at sleep onset and vivid dreams. Somewhat paradoxi-
cally, increased sleep fragmentation is a common feature. Rapid 
weight gain, especially near symptom onset, may be observed, and 
young children with narcolepsy have been reported to develop preco-
cious puberty.

Etiology
The genesis of narcolepsy with cataplexy (type 1) is thought to be 
related to a specific deficit in the hypothalamic orexin/hypocretin neu-
rotransmitter system involving the selective loss of cells that secrete 
hypocretin/orexin in the lateral hypothalamus. Hypocretin neurons 
stimulate a range of wake-promoting neurons in the brainstem, hypo-
thalamus, and cortex and basal forebrain that produce neurochemicals 
to sustain the wake state and prevent lapses into sleep.

The development of narcolepsy may involve autoimmune mecha-
nisms, possibly triggered by streptococcal, influenza virus, H1N1, and 
other viral infections, likely in combination with a genetic predisposition 
and environmental factors. A 12-13–fold increase in narcolepsy type 1 
cases, especially in children, was reported in parts of Europe in 2009–
2010 following immunization with the AS03 adjuvanted H1N1 influenza 
vaccine. Human leukocyte antigen testing also shows a strong associa-
tion with narcolepsy; the majority of individuals with this antigen (∼25% 
of the general population) do not have narcolepsy, but most (>90%) 
patients with narcolepsy with cataplexy are HLA-DQB1*0602–positive. 
Patients with narcolepsy without cataplexy (type 2) are increasingly 
thought to have a significantly different underlying pathophysiology; 
they are much less likely to be HLA-DQB1*0602–positive (4–50%), and 
cerebrospinal fluid (CSF) hypocretin levels are normal in most patients.

Although most cases of narcolepsy are considered idiopathic (auto-
immune), secondary narcolepsy can be caused by lesions to the pos-
terior hypothalamus induced by traumatic brain injury, tumor, stroke, 
and neuroinflammatory processes such as poststreptococcal pediatric 
autoimmune neuropsychiatric disorder associated with streptococ-
cal infection (PANDAS; see Chapter 229), as well as by neurogenetic 
diseases such as Prader-Willi syndrome (Chapter 99.7), Niemann-
Pick type C (Chapter 106.4), myotonic dystrophy (Chapter 649.6), 
Angelman syndrome, autosomal dominant cerebellar ataxia-deafness-
narcolepsy (ADCA-DN), Moebius syndrome, and Norrie disease. 

Epidemiology
Narcolepsy is a rare disorder with a prevalence of approximately 1 
in 2000 with equal sex distribution; however, specific countries (e.g., 
Japan) appear to have relatively higher prevalence rates. The risk of 
developing narcolepsy with cataplexy in a first-degree relative of a nar-
coleptic patient is estimated at 1–2%. This represents an increase of 10-
40–fold compared to the general population, but the risk remains very 
low, reinforcing the likely role for other etiologic factors. 

Clinical Manifestations and Diagnosis
The typical onset of symptoms of narcolepsy is in adolescence and early 
adulthood, although symptoms may initially present in school-age and 
even younger children. The early manifestations of narcolepsy are often 
ignored, misinterpreted, or misdiagnosed as other medical, neurologic, 
or psychiatric conditions, and the appropriate diagnosis is frequently 
delayed for years. The onset may be abrupt or slowly progressive.

Table 31.8    � Diagnostic Criteria for Narcolepsy

	A.	�Recurrent periods of an irrepressible need to sleep, lapsing into 
sleep, or napping occurring within the same day. These must have 
been occurring at least 3 times per week over the past 3 mo.

	B.	� The presence of at least one of the following:
	 1.	� Episodes of cataplexy, defined as either (a) or (b), occurring at 

least a few times per month:
	 a.	� In individuals with long-standing disease, brief (seconds to 

minutes) episodes of sudden bilateral loss of muscle tone 
with maintained consciousness that are precipitated by 
laughter or joking.

	 b.	� In children or individuals within 6 mo of onset, spontaneous 
grimaces or jaw-opening episodes with tongue thrusting or 
a global hypotonia, without any obvious emotional  
triggers.

	 2.	� Hypocretin deficiency, as measured using CSF hypocretin-1 
immunoreactivity values (less than or equal to one third of values 
obtained in healthy subjects tested using the same assay, or 
≤110 pg/mL). Low CSF levels of hypocretin-1 must not be 
observed in the context of acute brain injury, inflammation, or 
infection.

	 3.	� Nocturnal sleep polysomnography showing REM sleep 
latency ≤15 min, or a multiple sleep latency test showing a 
mean sleep latency ≤ 8 min and two or more sleep-onset 
REM periods.

Specify whether:
Narcolepsy without cataplexy but with hypocretin deficiency: 

Criterion B requirements of low CSF hypocretin-1 levels and positive 
polysomnography/multiple sleep latency test are met, but no 
cataplexy is present (Criterion B1 not met).

Narcolepsy with cataplexy but without hypocretin deficiency: In this 
rare subtype (<5% of narcolepsy cases), Criterion B requirements 
of cataplexy and positive polysomnography/multiple sleep latency 
test are met, but CSF hypocretin-1 levels are normal (Criterion B2 
not met).

Autosomal dominant cerebellar ataxia, deafness, and 
narcolepsy: This subtype is caused by exon 21 DNA (cytosine-
5)-methyltransferase-1 mutations and is characterized by late-
onset (age 30-40 yr) narcolepsy (with low or intermediate CSF 
hypocretin-1 levels), deafness, cerebellar ataxia, and eventually 
dementia.

Autosomal dominant narcolepsy, obesity, and type 2 diabetes: 
Narcolepsy, obesity, and type 2 diabetes are low; CSF hypocretin-1 
levels have been described in rare cases and are associated with a 
mutation in the myelin oligodendrocyte glycoprotein gene.

Narcolepsy without cataplexy but with hypocretin deficiency: 
This subtype is for narcolepsy that develops secondary to 
medical conditions that cause infectious (e.g., Whipple disease, 
sarcoidosis), traumatic, or tumoral destruction of hypocretin 
neurons.

Severity:
Mild: Infrequent cataplexy (less than once per week), need for naps 

only once or twice per day, and less disturbed nocturnal sleep.
Moderate: Cataplexy once daily or every few days, disturbed nocturnal 

sleep and need for multiple naps daily.
Severe: Drug-resistant cataplexy with multiple attacks daily, 

nearly constant sleepiness, and disturbed nocturnal sleep (i.e., 
movements, insomnia, and vivid dreaming).

CSF, Cerebrospinal fluid; REM, rapid eye movement.
From American Psychiatric Association. Diagnostic and Statistical Manual of Mental 
Disorders, 5th ed, Arlington, VA: American Psychiatric Association; 2013. pp 372–373.
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During a sleep screen, a parent reports that a 9-year-old snores loudly each night. Which
domain of the BEARS algorithm directly captures this concern?

A. Bedtime problems

B. Excessive daytime sleepiness

C. Awakenings at night

D. Regularity and duration

E. Snoring

Original table 31.10  |  Nelson printed p. 215  |  PDF p. 260
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sleeping environment (e.g., temperature, noise level), may reveal 
environmental factors that contribute to the sleep problems. Noc-
turnal symptoms that may be indicative of a medically based sleep 
disorder, such as OSA (loud snoring, choking or gasping, sweating) 
or PLMs (restless sleep, repetitive kicking movements), should be 
elicited. Home video recording may be helpful in the evaluation of 
potential parasomnia episodes and the assessment of snoring and 

increased work of breathing in children with OSA. An overnight 
sleep study (PSG) is not routinely warranted in the evaluation of 
a child with sleep problems unless there are symptoms suggestive 
of OSA or PLMs, unusual features of episodic nocturnal events, or 
unexplained daytime sleepiness.

Visit Elsevier eBooks+ at eBooks.Health.Elsevier.com for Bibliography.

Table 31.10    � BEARS Sleep Screening Algorithm

The BEARS instrument is divided into five major sleep domains, providing a comprehensive screen for the major sleep disorders affecting 
children 2-18 yr old. Each sleep domain has a set of age-appropriate “trigger questions” for use in the clinical interview.

B = Bedtime problems
E = Excessive daytime sleepiness
A = Awakenings during the night
R = Regularity and duration of sleep
S = Snoring

DEVELOPMENTALLY APPROPRIATE TRIGGER QUESTIONS

TODDLER, PRESCHOOL (2-5 YR) SCHOOL-AGE (6-12 YR) ADOLESCENT (13-18 YR)

	1.	� Bedtime problems Does your child have any problems 
going to bed? Falling asleep?

Does your child have any problems at 
bedtime? (P)

Do you any problems going to bed? (C)

Do you have any problems falling 
asleep at bedtime? (C)

	2.	� Excessive daytime 
sleepiness

Does your child seem overtired or 
sleepy a lot during the day? Does 
your child still take naps?

Does your child have difficulty waking in the 
morning, seem sleepy during the day, or 
take naps? (P)

Do you feel tired a lot? (C)

Do you feel sleepy a lot during the 
day? In school? While driving? 
(C)

	3.	� Awakenings during 
the night

Does your child wake up a lot at 
night?

Does your child seem to wake up a lot at 
night? Any sleepwalking or nightmares? (P)

Do you wake up a lot at night? Do you have 
trouble getting back to sleep? (C)

Do you wake up a lot at night? Do 
you have trouble getting back to 
sleep? (C)

	4.	� Regularity and 
duration of sleep

Does your child have a regular 
bedtime and wake time? What 
are they?

What time does your child go to bed and 
get up on school days? Weekends? Do you 
think your child is getting enough sleep? (P)

What time do you usually go 
to bed on school nights? 
Weekends? How much sleep do 
you usually get? (C)

	5.	� Snoring Does your child snore a lot or have 
difficulty breathing at night?

Does your child have loud or nightly snoring 
or any breathing difficulties at night? (P)

Does your teenager snore loudly 
or nightly? (P)

C, Child; P, parent.
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At a routine visit, a 15-year-old says they have made a specific plan to kill themself. Which
classification best matches the mental-health action-sign table?

A. Expected adolescent distress requiring no action

B. A mental-health action sign requiring immediate safety assessment

C. A normal response to academic pressure

D. A symptom that should be revisited only at the next annual visit

E. Evidence of a sleep disorder alone

Original table 32.1  |  Nelson printed p. 217  |  PDF p. 262
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developmentally appropriate categories of cognitive, developmental, 
emotional, behavioral, and social disturbance, including problems 
with mood, anxiety, attention, behavior, substance use, eating, elimina-
tion, social relatedness, language, and learning. This can be preceded 
by a transition statement such as, “Now I’d like to ask about some other 
issues that I discuss with all parents and kids. Have there been any 
problems with attention, learning, behavior, sad mood…” etc.

A useful guide for this area of inquiry is provided by the 11 Action 
Signs (Table 32.1), designed to give frontline clinicians the tools 
needed to recognize early symptoms of mental disorders. Functional 
impairment can be assessed by inquiring about symptoms and function 
in the major life domains, including home and family, school, peers, 
and community. These domains are included in the HEADSS (Home, 
Education, Activities, Drugs, Sexuality, Suicide/Depression) Interview 
Guide, often used in the screening of adolescents (Table 32.2).

The nature and severity of the presenting problem(s) can be fur-
ther characterized through a standardized self-, parent-, or teacher-
informant symptom rating scale; Table 32.3 lists selected scales in 
the public domain. A rating scale is a type of measure that provides a 
relatively rapid assessment of a specific construct with an easily derived 
numerical score that is readily interpreted. The use of symptom rating 
scales can ensure efficient, systematic coverage of relevant symptoms, 
quantify symptom severity, and document a baseline against which 
treatment effects can be measured. Functional impairment also can be 
assessed with self- and other-reported rating scales.

Clinical experience and methodologic studies suggest that parents 
and teachers are more likely than the child to report externalizing 
problems (disruptive, impulsive, overactive, or antisocial behavior). 
Children may be more likely to report anxious or depressive feel-
ings, including suicidal thoughts and acts, of which the parents may 
be unaware. Discrepancies across informants are common and can 
shed light on whether the symptoms are pervasive or contextual. 
Although concerns have been raised about children’s competence as 
self-reporters (because of limitations in linguistic skills, self-reflection, 
emotional awareness, ability to monitor behavior, thoughts, and feel-
ings, tendency toward social desirability), children and adolescents can 
both be reliable and valid self-reporters.

Pediatric practitioners are encouraged to become familiar with the 
psychometric characteristics and appropriate use of at least one gen-
eral (broad-band) psychosocial screening instrument, such as the 
Strengths and Difficulties Questionnaire (SDQ)* or the Pediatric Symp-
tom Checklist (PSC)† to identify potential mental health problems. If 
the clinical interview or broad-band symptom rating scale suggests 
difficulties in one or more specific symptom areas, the clinician can 
follow with a psychometrically sound, corresponding narrow-band 

* http://www.sdqinfo.org/py/sdqinfo/b0.py.
† http://www.brightfutures.org/mentalhealth/pdf/professionals/ped_sympton_chklst.pdf.

instrument, such as the Vanderbilt ADHD Diagnostic Rating Scale or 
Swanson Nolan and Pelham (SNAP)-IV-26 for attention and behav-
ior problems; the Center for Epidemiological Studies Depression Scale 
for Children (CES-DC), Mood and Feelings Questionnaire (MFQ), or 
Patient Health Questionnaire-9 (PHQ-9) for depression; or the Screen 
for Child Anxiety Related Emotional Disorders (SCARED) or the Gener-
alized Anxiety Disorder-7 (GAD-7) for anxiety.

Children and adolescents scoring above focused symptom rating 
scale cutpoints in most cases should undergo a mental health assess-
ment, because scores above cutpoints are highly correlated with clini-
cally significant psychiatric disorders. Youths scoring just below or only 
slightly above cutpoints may be appropriate for preventive intervention 
(anticipatory guidance) in the pediatric primary care setting. Youths 
scoring moderately above cutpoints for disorders commonly present-
ing in pediatric primary care (e.g., anxiety, depression, ADHD) may be 
appropriate for treatment in primary care. Youths scoring greatly above 
cutpoints for anxiety, depression, and ADHD, or youths presenting 
with symptoms of psychiatric disorders nearly always characterized by 
severity and complexity (e.g., bipolar, psychotic, obsessive-compulsive, 

Table 32.1    � Mental Health Action Signs

	•	� Feeling very sad or withdrawn for more than 2 weeks
	•	� Seriously trying to harm or kill yourself, or making plans to do so
	•	� Sudden overwhelming fear for no reason, sometimes with a racing 

heart or fast breathing
	•	� Involvement in many fights, using a weapon, or wanting to badly 

hurt others
	•	� Severe out-of-control behavior that can hurt yourself or others
	•	� Not eating, throwing up, or using laxatives to make yourself lose 

weight
	•	� Intense worries or fears that get in the way of your daily activities
	•	� Extreme difficulty in concentrating or staying still that puts you in 

physical danger or causes school failure
	•	� Repeated use of drugs or alcohol
	•	� Severe mood swings that cause problems in relationships
	•	� Drastic changes in your behavior or personality

From The Action Signs Project. Center for the Advancement of Children’s Mental 
Health at Columbia University.

Table 32.2    � HEADSS Screening Interview for Taking a  
Rapid Psychosocial History

PARENT INTERVIEW
Home
	•	� How well does the family get along with each other?

Education
	•	� How well does your child do in school?

Activities
	•	� What does your child like to do?
	•	� Does your child do anything that has you really concerned?
	•	� How does your child get along with peers?

Drugs
	•	� Has your child used drugs or alcohol?

Sexuality
	•	� Are there any issues regarding sexuality or sexual activity that are 

of concern to you?

Suicide/Depression
	•	� Has your child ever been treated for an emotional problem?
	•	� Has your child ever intentionally tried to hurt him/herself or made 

threats to others?

ADOLESCENT INTERVIEW
Home
	•	� How do you get along with your parents?

Education
	•	� How do you like school and your teachers?
	•	� How well do you do in school?

Activities
	•	� Do you have a best friend or group of good friends?
	•	� What do you like to do?

Drugs
	•	� Have you used drugs or alcohol?

Sexuality
	•	� Are there any issues regarding sexuality or sexual activity that are 

of concern to you?

Suicide/Depression
	•	� Everyone feels sad or angry some of the time. How about you?
	•	� Did you ever feel so upset that you wished you were not alive or 

so angry you wanted to hurt someone else badly?

HEADSS, Home, Education, Activities, Drugs, Sexuality, Suicide/Depression.
From Cohen E, MacKenzie RG, Yates GL. HEADSS, a psychosocial risk assessment 
instrument: implications for designing effective intervention programs for runaway 
youth. J Adolesc Health. 1991;12:539–544.
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A child with new psychotic symptoms has episodic vomiting, encephalopathy, and marked
hyperammonemia. Which listed medical cause merits particular evaluation?

A. Oppositional defiant disorder

B. Ornithine transcarbamylase deficiency

C. Specific phobia

D. Primary insomnia

E. Uncomplicated adolescent adjustment

Original table 32.4  |  Nelson printed p. 219  |  PDF p. 264
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Table 32.4    � Medical (Secondary) and Psychiatric (Primary) Causes of Psychosis and/or Depression

CATEGORY DISORDERS

Psychiatric Schizophrenia
Schizoaffective
Schizophreniform
Brief psychotic
Major depression
Bipolar
Postpartum

Head trauma Traumatic brain injury
Subdural hematoma

Infectious Viral infections/encephalitides (HIV infection/ 
encephalopathy, herpes encephalitis, cytomegalo-
virus, Epstein-Barr virus, COVID-19)

Lyme disease
Cerebral malaria
Endocarditis
Neurosyphilis
Whipple disease

Inflammatory Autoimmune encephalitis: NMDAR, limbic, others 
(see Table 32.5)

Systemic lupus erythematosus
Sjögren syndrome
Hashimoto encephalopathy (steroid-responsive 

encephalopathy associated with autoimmune 
thyroiditis [SREAT])

Sydenham chorea
Sarcoidosis
Celiac disease

Neoplastic Primary or secondary cerebral neoplasm
Paraneoplastic encephalitis: ovarian teratoma-

associated autoimmune encephalitis
Systemic neoplasm
Pheochromocytoma

Endocrine or 
acquired 
metabolic

Hepatic encephalopathy
Uremic encephalopathy
Hypo/hyperparathyroidism
Hypo/hyperthyroidism
Addison disease
Cushing disease
Vitamin deficiency: vitamin B12, folate, niacin, 

vitamin C, thiamine
Gastric bypass–associated nutritional deficiencies
Hypoglycemia
Hyponatremia

Vascular Cerebral autosomal dominant arteriopathy with 
subcortical infarcts and leukoencephalopathy 
(CADASIL)

Other vasculitis syndromes
Stroke

Degenerative Idiopathic basal ganglia calcifications, Fahr disease
Neuroacanthocytosis
Neurodegeneration with brain iron accumulation 

(NBIA)
Tuberous sclerosis
Huntington disease
Corticobasal ganglionic degeneration
Multisystem atrophy, striatonigral degeneration, 

olivopontocerebellar atrophy

Demyelinating, 
dysmyelinating

Multiple sclerosis
Acute disseminated encephalomyelitis
Adrenoleukodystrophy
Metachromatic leukodystrophy

Inherited  
metabolic

Wilson disease
Posterior horn syndrome
Tay-Sachs disease (adult onset)
Neuronal ceroid lipofuscinosis
Niemann-Pick disease type C
Acute intermittent porphyria
Mitochondrial encephalopathy, lactic acidosis, 

and stroke-like episodes (MELAS)

CATEGORY DISORDERS

Mitochondrial neurogastrointestinal  
encephalopathy (MNGIE)

Cerebrotendinous xanthomatosis
Homocystinuria
Ornithine transcarbamylase deficiency
Phenylketonuria

Syndromes Williams
Prader-Willi
Marfan
Fragile X
Deletion 22q11.2
Rapid-onset obesity with hypothalamic 

dysfunction, hypoventilation, autonomic 
dysregulation (ROHHAD)

Klinefelter

Epilepsy Ictal
Interictal
Postictal
Postepilepsy surgery
Lafora progressive myoclonic epilepsy
Complex partial (temporal lobe)

Substance 
induced 
(medications)

Analgesics
Acyclovir
Androgens (anabolic steroids)
Antiarrhythmics
Anticonvulsants
Anticholinergics
Antihypertensives
Antineoplastic agents
β-Blocking agents
Cefepime
Clarithromycin
Cyclosporine
Dextromethorphan
Dopamine agonists
Ketamine
Fluoroquinolones
Metronidazole
Sulfamethoxazole-trimethoprim
Oral contraceptives
Sedatives/hypnotics
Selective serotonin reuptake inhibitors (SSRIs) 

(serotonin syndrome)
Steroids

Substance 
induced

Alcohol
Amphetamines
Cocaine
LSD
Marijuana and synthetic cannabinoids
Methylenedioxymethamphetamine (MDMA, Ecstasy)
Phencyclidine
Mescaline
Psilocybins (mushrooms)

Drug withdrawal 
syndromes

Alcohol
Barbiturates
Benzodiazepines
Amphetamines
SSRIs

Toxins Heavy metals: lead, mercury, arsenic
Carbon monoxide
Inhalants
Organophosphates
St. John’s wort

Other Normal-pressure hydrocephalus
Ionizing radiation
Decompression sickness
Narcolepsy

From Byrne R, Elsner G, Beattie A. Emotional and behavioral symptoms. In Kliegman RM, Toth H, Bordini BJ, Basel D (eds): Nelson Pediatric Symptom-Based Diagnosis: Common 
Diseases and their Mimics, 2nd ed. Philadelphia: Elsevier, 2023. Table 31.4, p. 514–515.

Inherited metabolic (cont’d)
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A previously healthy adolescent develops new agitation, bizarre behavior, orofacial
dyskinesias, and fluctuating consciousness after encephalitis. Which antibody target listed in
the table is most likely?

A. N-methyl-D-aspartate receptor (NMDAR)

B. Aquaporin-4

C. Acetylcholine receptor at the neuromuscular junction

D. Thyroid peroxidase alone

E. Platelet glycoprotein IIb/IIIa
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Table 32.5    � Antigenic Targets in Autoimmune Encephalitis with Associated Psychiatric Features

COMMONLY  
TARGETED  
ANTIGENS

ANTIGEN  
DESCRIPTION  
OR EPITOPE

MAIN ENCEPHALOPATHY 
SYNDROME AND  

PSYCHIATRIC FEATURES
OTHER ASSOCIATED  

NEUROLOGIC DISORDERS
MAIN PSYCHIATRIC  

FEATURES

NMDAR Ligand-gated ion  
channel

Encephalopathy (frequently 
extralimbic manifestation)

Post–herpes simplex 
encephalitis relapse with 
chorea; pediatric dyskinetic 
encephalitis lethargica; 
idiopathic epilepsy; 
immunotherapy-responsive 
dementia

Anxiety, agitation, bizarre  
behavior, catatonia,  
delusional or paranoid 
thoughts, and visual or 
auditory hallucinations; also 
movement disorder, seizures, 
autonomic instability

LGI1 VGKC-associated and 
AMPAR-associated 
secreted molecule

Limbic encephalitis with or 
without faciobrachial  
dystonic seizures;  
prominent hyponatremia

Morvan syndrome, 
neuromyotonia, epilepsy, 
REM sleep behavior disorder; 
rarely isolated movement 
disorder (parkinsonism, 
dystonia, chorea)

Confusion, hallucinations, 
depression

CASPR2 VGKC-associated  
adhesion molecule

Morvan syndrome: peripheral 
nerve hyperexcitability,  
autonomic instability,  
encephalopathy

Limbic encephalitis, 
neuromyotonia, epilepsy; 
rarely isolated movement 
disorder (chorea, myoclonus)

Confusion, hallucinations, 
agitation, delusions

AMPAR Ligand-gated ion  
channel

Limbic encephalitis NA Personality change, 
psychosis, apathy, agitation, 
confabulation

GABAAR Ligand-gated ion  
channel

Limbic encephalitis with 
refractory seizures

Varied presentations Confusion, anxiety,  
affective changes  
(including depression),  
hallucinations, catatonia

GABABR Ligand-gated ion  
channel

Limbic encephalitis with  
refractory status epilepticus

Opsoclonus-myoclonus; 
cerebellar ataxia; PERM

Psychosis, agitation, catatonia

Hu Intracellular RNA-binding 
protein

Limbic encephalitis or limbic 
encephalomyelitis occurring 
with small cell lung cancer

Painful sensory neuropathy; 
cerebellar ataxia

Confusion, depression, less 
commonly hallucinations

Ma2 Intracellular protein 
involved in mRNA  
processing or  
biogenesis

Limbic encephalitis 
occurring with testicular 
germ cell tumors; REM 
sleep disorder is common;  
frequent short-term 
memory problems

Visual dysfunction, gait 
disturbance, hypokinesia

Confusion and anxiety, 
including obsessions and 
compulsions

D2R Metabotropic receptor So-called basal ganglia  
encephalitis with  
prominent movement 
disorder (i.e., dystonia, 
parkinsonism, chorea, tics)

Sydenham chorea, PANDAS Agitation, depression, 
psychosis, emotional lability

DPPX Auxiliary subunit of Kv4.2 
potassium channels

Limbic encephalitis with 
enteropathy

PERM Amnesia, delirium, psychosis, 
depression

MGluR5 Metabotropic glutamate 
receptor

So-called Ophelia 
syndrome: limbic 
encephalitis in association 
with  
Hodgkin lymphoma

Paraneoplastic limbic 
encephalitis without 
lymphoma, or 
nonparaneoplastic 
limbic encephalitis; 
immunotherapy-responsive 
prosopagnosia

Depression, anxiety,  
delusions, visual and  
auditory hallucinations, 
personality change,  
anterograde amnesia

GFAP Intracellular (cytosolic) 
glial intermediate  
filament protein

Corticosteroid-responsive 
meningoencephalitis 
or encephalitis, with or 
without myelitis; presents 
with subacute onset 
of memory loss and 
confusion

NA Occurred in 29% in one study 
but not described in detail; 
psychosis and behavioral 
changes reported

AMPAR, α-Amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid receptor; CASPR2, contactin-associated protein-like 2; D2R, dopamine receptor D2; DPPX, dipeptidyl-peptidase-like 
protein-6; GABAAR, γ-aminobutyric acid type A receptor; GABABR, γ-aminobutyric acid type B receptor; GFAP, glial fibrillary acidic protein; LGI1, leucine-rich glioma-inactivated 1; 
MGluR5, metabotropic glutamate receptor 5; NA, not applicable; NMDAR, N-methyl-d-aspartate receptor; PANDAS, pediatric autoimmune neuropsychiatric disorders associated 
with streptococcal infections; PERM, progressive encephalomyelitis with rigidity and myoclonus; REM, rapid eye movement; VGKC, voltage-gated potassium channel.

Modified from Pollak TA, Lennox BR, Muller S, et al. Autoimmune psychosis: an international consensus on an approach to the diagnosis and management of psychosis of suspected 
autoimmune origin. Lancet Psychiatry. 2020;7(1):93–108.
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An adolescent starts an antipsychotic and develops rapid weight gain and dyslipidemia. Which
listed medication has the highest relative frequency of weight gain and lipid abnormalities?

A. Aripiprazole

B. Lurasidone

C. Olanzapine

D. Haloperidol

E. Risperidone
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hyperparathyroidism, weight gain, nausea, abdominal pain, diar-
rhea, acne, and CNS symptoms (sedation, tremor, somnolence, 
memory impairment). Periodic monitoring of lithium levels along 
with thyroid and renal function is needed. Lithium serum levels of 
0.8-1.2 mEq/L are targeted for acute episodes, and levels of 0.6-0.9 
mEq/L are targeted for maintenance therapy. Acute overdose (level 
>1.5 mEq/L) manifests with neurologic symptoms (e.g., tremor, 
ataxia, nystagmus, hyperreflexia, myoclonus, slurred speech, 
delirium, coma, seizures) and altered renal function. Toxicity is 
enhanced when dehydrated or with drugs that affect renal function, 
such as NSAIDs or angiotensin-converting enzyme (ACE) inhibi-
tors. Neuroleptic malignant syndrome has been reported in patients 
concurrently taking antipsychotic drugs and lithium. 

MEDICATION USE IN PHYSICAL ILLNESS
There are special considerations in the use of psychotropic medications 
with physically ill children. Between 80% and 95% of most psychotropic 
medications are protein bound; the exceptions are lithium (0%), methyl-
phenidate (10–30%), and venlafaxine (25–30%). As a result, psychotro-
pic levels may be directly affected because albumin binding is reduced 
in many physical illnesses. Metabolism is primarily through the liver and 
gastrointestinal (GI) tract, with excretion via the kidney. Therefore dosages 
may need to be adjusted in children with hepatic or renal impairment.

Hepatic Disease
In general, it is necessary to use lower doses of medications for 
patients with hepatic disease. Initial dosing of medications should 

Table 33.6    � Relative Side Effects for Select Antipsychotic Medications

ADVERSE EFFECT
ARIPIPRAZOLE 

[ABILIFY]
OLANZAPINE 

[ZYPREXA]
QUETIAPINE 
[SEROQUEL]

RISPERIDONE 
[RISPERDAL]

PALIPERIDONE 
[INVEGA]

LURASIDONE 
[LATUDA]

HALOPERIDOL 
[HALDOL]

Akathisia ++ ++ + ++ ++ ++ +++

Parkinsonism + ++ + ++ ++ ++ +++

Dystonia + + + ++ ++ ++ +++

Tardive  
dyskinesia

+ + + ++ ++ ++ +++

Hyperprolactinemia + ++ + +++ +++ + +++

Anticholinergic + ++ +/++ ++ + + +

Seizures + ++ ++ + + + +

Orthostasis + ++ ++ ++ ++ + +

QT interval + ++ + + + + ++

Weight gain + +++ ++ ++ ++ + +

Hyperlipidemia + +++ ++ +++ ++ ++ +

Glucose  
abnormalities

+ +++ ++ ++ + + +

Sedation + ++ ++ + + ++ +

+= Seldom; ++ = sometimes; +++ = often.
Adapted from Keepers GA, Fochtmann LJ, Anzia JM, et al. The American Psychiatric Association Practice Guideline for the Treatment of Patients With Schizophrenia. Am J 
Psychiatry. 2020;177(9):868–872.

Table 33.7    � Metabolic Monitoring Parameters Based on ADA/APA Consensus Guidelines

BASELINE WEEK 4 WEEK 8 WEEK 12
EVERY 3 MO 
THEREAFTER ANNUALLY

Medical history* X X X

Body mass index X X X X X X

Waist  
circumference

X X X

Blood pressure X X X

Fasting glucose 
and Hemoglobin 
A1c

X X X

Fasting lipid panel X X X

*Personal/family history of obesity, hypertension, and cardiovascular disease.
From American Diabetes Association. American Psychiatric Association; American Association of Clinical Endocrinologists; North American Association for the Study of Obesity. 
Consensus development conference on antipsychotic drugs and obesity and diabetes. Diabetes Care. 2004;27(2):596–601.
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A 15-year-old with depression is able to engage in psychotherapy. Which intervention is listed
as well-established for adolescent depression?

A. Individual cognitive behavioral therapy

B. Individual psychodynamic therapy alone

C. Exposure and response prevention

D. Habit reversal training

E. Applied behavior analysis
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Psychodynamic Psychotherapy
At the core of psychodynamic psychotherapy lies a dynamic interac-
tion between different dimensions of the mind, conscious and uncon-
scious. This approach is based on the belief that much of one’s mental 
activity occurs outside one’s awareness. The patient is often unaware of 
internal conflicts because threatening or painful emotions, impulses, 
and memories are repressed to avoid experiencing psychologic pain. 
Behavior is then controlled by what the patient does not know about 
himself or herself. Therapy objectives are to increase self-understanding 
and acceptance of painful conflicting feelings, and to develop realistic 

relationships between self and others. A fundamental difference of this 
modality is its nondirective approach to allow a patient’s characteris-
tic patterns of thinking and behavior to emerge over time. The rela-
tionship between the patient and the therapist can play a key role in 
identifying these patterns, as they are recapitulated in the therapeutic 
environment. The therapist can then analyze and interpret the manifest 
pattern so that self-understanding and a corrective emotional experi-
ence can be fostered.

Psychodynamic psychotherapy has shown applicability for the 
treatment of self-injurious thoughts and behaviors as well as anxiety, 

Table 34.1    � Effective Psychotherapies for Specific Behavioral Health Disorders

DISORDER WELL-ESTABLISHED* PROBABLY EFFICACIOUS†

Anorexia Family therapy: behavioral Family therapy: systemic
Individual psychodynamic psychotherapy

Anxiety, children under 8 Family-based CBT Group parent CBT ± group child CBT

Anxiety CBT ± parent component ± medication Family psychoeducation
Parent/child CBT
Relaxation, assertiveness training

Attention-deficit/hyperactivity BPT
Behavioral classroom management
Behavioral peer interventions
Organization (executive function)  

training

Combined training interventions

Autism Individual, comprehensive ABA
Teacher-implemented focused  

ABA + DSP

Individual, focused (communication) ABA ± DSP
Focused DSP parent training

Behavior, child Group BPT
Individual BPT with child component

Modifications of Group BPT‡

Individual BPT alone or with other modifications
Self-directed parent behavior therapy
Group child behavior therapy ± teacher training
Individual child behavior therapy ± parent component
Group/individual child-centered play therapy

Behavior, adolescent Behavioral therapy + CBT + family 
therapy

CBT

Bipolar Family skill building + psychoeducation DBT

Depression, child None None

Depression, adolescent Individual/group CBT
Individual IPT

Group IPT

Obsessive-compulsive Family-focused CBT Individual CBT

Posttraumatic stress Individual/group trauma-focused CBT ± 
parent component

Group CBT + parent component
EMDR

Substance use Individual/group/family CBT ± MET
Family-based treatment, ecologic ± 

CBT ± MET

Family-based treatment, behavioral
Motivational interviewing/MET
Family-based treatment, ecologic + contingency management
Family-based treatment, behavioral, ecologic, contingency 

management + MET
MET + CBT + contingency management

Self-injurious thoughts and 
behaviors

DBT-adolescents (deliberate self-harm, 
suicidal ideation)

DBT—adolescents (nonsuicidal self-injury, suicide attempt)
Individual/family CBT (suicide attempt)
Family therapy (suicide attempt)
Interpersonal therapy—adolescents (suicidal ideation)
Individual psychodynamic therapy (deliberate self-harm)
Parent training (self-injurious thoughts and behaviors (suicidal and 

nonsuicidal)

*Two or more consistent randomized controlled trials demonstrating superiority of treatment over control groups; conducted by independent investigators working at different 
research settings.

†Same as in the previous footnote, but lacking independent investigator criterion.
‡Modifications of Group Behavioral Parent Training that are probably efficacious include adding child components or family problem-solving strategies
CBT, Cognitive-behavioral therapy; BPT, behavioral parent training; ABA, applied behavioral analysis; DSP, developmental social-pragmatic; DBT, dialectical behavioral therapy; IPT, 

interpersonal psychotherapy; EMDR, eye movement desensitization and reprocessing; MET, motivational enhancement treatment.
Adapted from Society of Clinical Child and Adolescent Psychology. Concerns, symptoms and disorders. https://effectivechildtherapy.org/concerns-symptoms-disorders/. Accessed 

July 13, 2021.
Criteria derived from Southam-Gerow MA, Prinstein MJ. Evidence base updates: The evolution of the evaluation of psychological treatments for children and adolescents. J Clin 
Child Adol Psychol. 2014;43(1):1–6.

Downloaded for mohamed ahmed (dr.mms2020@gmail.com) at University of Southern California from ClinicalKey.com by Elsevier on 
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Answer key and teaching notes

01.  D  |  Table 7.2  |  printed p. 57, PDF p. 100

Why: The table lists St. John's wort as decreasing the effectiveness of tacrolimus and several other drugs.
Closest distractor: Grapefruit is listed for increased bioavailability of certain calcium channel blockers, a different interaction.

02.  B  |  Table 8.1  |  printed p. 59, PDF p. 103

Why: The table places progressive metabolic disorders such as Tay-Sachs disease among conditions with no curative option for which care is
predominantly palliative.
Closest distractor: A curative treatment is not the expected course described for this condition.

03.  C  |  Table 8.3  |  printed p. 63, PDF p. 107

Why: Children aged 3-5 years may attribute illness to their actions; the table recommends simple, honest reassurance that the child did not cause it.
Closest distractor: Detailed abstract physiology is less suitable for this age group.

04.  B  |  Table 8.5  |  printed p. 69, PDF p. 113

Why: The table includes cool moving air from a fan, positioning, and attention to oral secretions among nonpharmacologic dyspnea measures.
Closest distractor: Vigorous exercise can worsen air hunger and is not listed for an acute episode.

05.  C  |  Table 11.2  |  printed p. 80, PDF p. 124

Why: Dengue is an arboviral infection listed in the short-incubation column.
Closest distractor: Schistosomiasis is in the long-incubation column in this table. Incubation alone does not establish a diagnosis.

06.  B  |  Table 17.1  |  printed p. 115, PDF p. 159

Why: A belt or electrical cord can leave parallel or looped marks with central sparing.
Closest distractor: A flat-surface fall does not typically reproduce the parallel patterned marks described.

07.  A  |  Table 17.2  |  printed p. 117, PDF p. 161

Why: Dermal melanocytosis is listed as a cutaneous mimic of inflicted bruising and is consistent with a stable congenital blue-gray patch.
Closest distractor: A coagulation defect can cause bruises but does not explain a stable congenital pigmented patch.

08.  C  |  Table 17.3  |  printed p. 118, PDF p. 162

Why: Posteromedial rib fractures are among the high-specificity findings, especially in infants.
Closest distractor: An isolated linear skull fracture is in the common but low-specificity group.

09.  B  |  Table 17.4  |  printed p. 119, PDF p. 163

Why: The table specifies an AP chest and both posterior oblique views using a chest-rib technique.
Closest distractor: A single AP image can miss rib injuries and does not constitute the listed chest series.

10.  D  |  Table 17.5  |  printed p. 119, PDF p. 163

Why: The table places peak hard callus at 21-42 days.
Closest distractor: The 10-14-day interval is associated with earlier changes. These ranges should not be used to assign a precise injury date.

11.  A  |  Table 17.6  |  printed p. 125, PDF p. 169

Why: A request for STI testing from the child or parent is explicitly listed as an indication.
Closest distractor: A normal examination does not, by itself, provide the specific indication tested here.

12.  C  |  Table 17.7  |  printed p. 126, PDF p. 170

Why: The table categorizes gonorrhea, when unlikely to be perinatally acquired, as diagnostic evidence and recommends reporting.
Closest distractor: Anogenital warts have a different, less specific interpretation in the table.

13.  B  |  Table 23.2  |  printed p. 154, PDF p. 199

Why: At 4 months the table describes no head lag when pulled to sit and a steady head.
Closest distractor: Persistent head lag fits younger age descriptions and prompts closer developmental assessment at this age.

14.  B  |  Table 24.1  |  printed p. 163, PDF p. 208

Why: The 18-month entry includes stacking four cubes.
Closest distractor: Copying a circle develops later than the table's 18-month example.

15.  B  |  Table 27.1  |  printed p. 175, PDF p. 220

Why: The table lists approximately 8 cm/year from 24 to 36 months.
Closest distractor: Birth-to-12-month growth is substantially faster at approximately 24 cm/year.

16.  B  |  Table 27.2  |  printed p. 177, PDF p. 222

Why: Celiac disease is a nutritional/gastrointestinal cause of impaired growth in the table and fits the accompanying gastrointestinal symptoms and
anemia.
Closest distractor: Familial short stature alone would not explain a falling velocity with gastrointestinal and hematologic findings.

17.  A  |  Table 27.3  |  printed p. 177, PDF p. 222

Why: Marfan syndrome appears among genetic conditions associated with tall stature and fits the cardiovascular and skeletal findings.
Closest distractor: Turner syndrome and celiac disease are listed with decreased rather than increased growth.



Answer key (continued)

18.  B  |  Table 27.4  |  printed p. 178, PDF p. 223

Why: The first permanent molars typically erupt around 6-7 years without replacing primary molars.
Closest distractor: Third molars erupt much later.

19.  C  |  Table 28.2  |  printed p. 179, PDF p. 224

Why: Loss of previously acquired skills at any age is a red flag; the table also highlights urgent hearing assessment for speech concerns.
Closest distractor: Waiting until school age would miss a significant developmental warning sign.

20.  A  |  Table 31.4  |  printed p. 206, PDF p. 251

Why: Macroglossia is listed among nasopharyngeal/oropharyngeal factors predisposing to obstructive sleep apnea.
Closest distractor: Delayed tooth eruption is not an upper-airway obstructive factor in the table.

21.  B  |  Table 31.5  |  printed p. 208, PDF p. 253

Why: The table advises polysomnography or specialist referral for regular snoring plus symptoms or signs of obstructive sleep apnea.
Closest distractor: Observation without evaluation does not address the witnessed breathing pauses.

22.  D  |  Table 31.6  |  printed p. 209, PDF p. 254

Why: Nightmares are associated with REM sleep, later-night occurrence, awakening, and no postevent confusion.
Closest distractor: Sleep terrors typically arise earlier from slow-wave sleep and the child generally does not fully awaken.

23.  A  |  Table 31.7  |  printed p. 210, PDF p. 255

Why: Rest-related urge to move the legs, relief with movement, and evening predominance are core features listed for restless legs syndrome.
Closest distractor: Circadian delay can disrupt sleep timing but does not explain the movement-responsive leg symptoms.

24.  B  |  Table 31.8  |  printed p. 212, PDF p. 257

Why: The table describes recurrent daytime sleepiness plus emotion-triggered cataplexy with preserved consciousness as a narcolepsy pattern.
Closest distractor: Absence seizures impair awareness and are not typically triggered by laughter with preserved consciousness.

25.  E  |  Table 31.10  |  printed p. 215, PDF p. 260

Why: The S in BEARS represents snoring and includes questions about loud or nightly snoring.
Closest distractor: Awakenings address nighttime waking rather than the reported respiratory symptom.

26.  B  |  Table 32.1  |  printed p. 217, PDF p. 262

Why: Planning suicide is explicitly included among mental-health action signs and requires immediate assessment of safety.
Closest distractor: Deferring assessment to an annual visit would miss a serious current safety concern.

27.  B  |  Table 32.4  |  printed p. 219, PDF p. 264

Why: The table includes ornithine transcarbamylase deficiency among inherited metabolic causes of psychiatric manifestations; hyperammonemia
supports a urea-cycle disorder.
Closest distractor: A primary phobia would not explain hyperammonemia and encephalopathy.

28.  A  |  Table 32.5  |  printed p. 220, PDF p. 265

Why: The NMDAR row includes psychiatric changes and associated neurologic features, including a post-herpes-encephalitis syndrome and
dyskinesias.
Closest distractor: Aquaporin-4 is associated with a different inflammatory CNS disorder and is not the described row.

29.  C  |  Table 33.6  |  printed p. 229, PDF p. 274

Why: Olanzapine is rated +++ for both weight gain and hyperlipidemia in the comparative table.
Closest distractor: Risperidone is rated ++ for weight gain and +++ for hyperlipidemia, making olanzapine the stronger match for both effects.

30.  A  |  Table 34.1  |  printed p. 232, PDF p. 277

Why: The table lists individual/group cognitive behavioral therapy and individual interpersonal therapy among well-established options for adolescent
depression.
Closest distractor: Exposure and response prevention is associated with obsessive-compulsive symptoms rather than the adolescent depression row.
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