ANSWERS Board Review Week of July 20th – GROWTH AND DEVELOPMENT

1. Question 19 (2007)
You are conducting rounds in the newborn nursery with a group of residents. You describe the choices for infant nutrition that might optimize growth and development.

Of the following, you are MOST likely to state that
a) preterm and term infants both require 100 to 120 kcal/kg per day of energy to grow

b) preterm infants require less caloric intake per kilogram to grow than do term infants

c) term infants require 60 to 80 kcal/kg per day of energy to grow

d) term infants require 30 to 50 mL/kg per day of fluid intake

e) term infants whose birthweights are greater than 2,500 g require more energy per kilogram to grow than those whose birthweights are less than 2,500 g

ANSWER:  A

The energy (caloric) requirement for newborns to grow and develop varies with gestational age, presence of illness, a history of surgery and need for wound healing, and the neonatal environment. Energy use is partitioned into that required for basic metabolic function (basal metabolic rate), thermic expenditure of enteral feeding and digestion, physical activity, and the synthesis of new tissue. For term and preterm infants, these categories have the following requirements: Category kcal/kg per day Resting metabolic rate 50 to 60 Activity 0 to 10 Temperature regulation 0 to 10 Growth of new tissue 10 to 15 Storage of energy (mostly fat) 20 to 30 Energy excreted (urine and stool) 10 to 15 TOTAL 90 to 140 

Special considerations for preterm infants and low-birthweight (LBW) term infants (<2,500 g) warrant administration of the higher end of this caloric range. The preterm and LBW infant have lower fat stores and cannot conduct thermoregulation well, resulting in greater expenditure in heat production than at term. Similarly, such infants must accomplish a greater proportion of organ system development and new tissue synthesis (as well as production of storage fat) than the term infant, and this uses more energy. All of these considerations are greater still in the very low-birthweight (<1,500 g) or extremely low-birthweight (<1,000 g) infant. Further, conditions such as heart or lung disease, surgery, or infection increase energy expenditure. Because digestive or absorptive problems also may increase the excretion of unused energy, attention must be paid to the source of energy (carbohydrate, fat, and protein composition and content) in the milk provided to infants. The correct fluid volume for term newborns is 60 to 100 mL/kg per day.

2. Question 230 (2008)
During the health supervision visit of an infant, you place her prone on the examination table. She is able to track your penlight, following it 180 degrees by lifting her head and shoulders off the table.

Of the following, these developmental milestones are MOST typical for an infant who is

a) newborn

b) 1 month of age

c) 2 months of age

d) 4 months of age

e) 6 months of age

ANSWER: B

To determine if an infant has delays in achieving motor milestones, the clinician must consider history, neurodevelopmental milestones, and the presence or absence of primitive reflexes and postural responses. A motor quotient (MQ) can be determined by: MQ = motor age/chronological age x 100 An MQ greater than 70 is considered normal. An MQ between 50 and 70 is suspicious and requires monitoring. An MQ less than 50 is abnormal and requires referral to a neurodevelomental subspecialist.

The motor milestones described in the vignette are appropriate for a 2-month-old child. Appropriate milestones for a newborn include turning the head from side to side and fixating on a light in the line of vision. A 1-month-old child may lift his or her head momentarily and follow a moving object. At 2 months of age, a healthy infant in the prone position can lift his or her head and shoulders off the examination table as well as regard and follow an object 180 degrees (Item C230A). A 4-month-old can lift up on his or her hands when in a prone position and may be able to roll front to back. Six-month-old children can use their hands for support in sitting, roll from back to front, and put weight on their legs while standing with assistance.

3. Question 245 (2008)
You are examining a young boy during a health supervision visit. His mother reports that he says "mama, " "dada," "bye," "up," and "ball." Following the examination, he sits on the floor in front of his mother while playing with a toy car. When he sees a jack-in-the-box on a shelf, he points to it. After being instructed to do so by his mother, he brings the jack-in-the-box to her.

Of the following, these developmental milestones suggest that the child is CLOSEST to

a) 12 months of age

b) 15 months of age

c) 18 months of age

d) 21 months of age

e) 24 months of age
ANSWER:  B

The milestones described in the vignette are most appropriate for a 15-month-old child. A healthy 15-month-old can say four to six words spontaneously and correctly, point to major body parts, and follow simple commands. Such children use jargon and are not distressed that no one seems to understand them. They tend to use primarily nonverbal communication to express their wants and needs. Typically developing infants of 12 months of age can understand that a particular set of sounds represents a certain object or action and may just be beginning to say their first words. An 18-month-old child may speak 10 to 15 words. A 21-month-old has a vocabulary of 30 to 50 words. At 24 months of age, a toddler may speak 100 words and begin to speak in two- to three-word phrases. A 24-month-old child can follow two-step commands. 

When evaluating a child's language, cognitive, and behavior development, it is important to assess if the language development is appropriate to the cognitive development and if there are any atypical social behaviors. A developmental quotient (DQ) for language may be obtained by the equation LQ = language age/chronologic age x 100. Children with a language DQ of less than 70 should be referred for a speech language evaluation.

4. Question 3 (2006 PIR)

Of the following, the most specific risk factor for vitamin D-deficient rickets is:

a) Birth in April

b) Excessive sun exposure

c) Formula feeding

d) Light-colored skin

e) Very low birthweight
ANSWER:  E

Vitamin D exists as ergosterol in yeast and 7-dehydrocholesterol in human skin. When irradiated

with ultraviolet light, these are converted into ergocalciferol (vitamin D2) and cholecalciferol (vitamin D3), respectively. D2 andD3 are absorbed readily from the small

intestines. In the liver, D3 is hydroxylated by 25 hydroxylase to 25 hydroxyl-D3 (calciferol). Further hydroxylation of calciferol by 1-hydroxylase in the kidneys results in the formation of 1,25 dihydroxy-D3, which is the physiologically active form that regulates calcium and

phosphate metabolisms by releasing calcium from the bones into blood and increasing calcium reabsorption in the kidney. Hypocalcemia causes parathormone to stimulate the

formation of 1,25 dihydroxy-D3, while hypophosphatemia stimulates its formation directly; 1,25

dihydroxy-D3, in turn, increases absorption of phosphate from the intestines. Vitamin D also increases absorption of calcium and phosphorus from the distal ileum and promotes endochondral growth of long bones and mineralization of the zone of provisional calcification (antirachitic

action of vitamin D). Hence, deficiency is characterized by a defect in mineralization in these areas but with continued cartilage growth. Exposure to sunlight produces adequate amounts of vitamin D in the skin. Rickets can occur in breastfed infants who are not supplemented with vitamin D and have inadequate exposure to sunlight; in dark-skinned children due to inadequate penetration of sunlight; and in children who grow rapidly, such as very low-birthweight infants and adolescents.

Congenital rickets can occur when the maternal intake of vitamin D is low. Celiac disease, steatorrhea, pancreatitis, cystic fibrosis, and medications such as steroids and anticonvulsants can predispose to vitamin D deficiency due to malabsorption from the gut.
5. Question 2 (2006 PIR)
Vitamin D-resistant rickets (familial hypophosphatemia) is differentiated from vitamin D-deficient rickets by:
a) Bowing of legs
b) Elevation of serum alkaline phosphatase concentrations

c) Low phosphate concentration

d) Normal serum parathyroid hormone concentration

e) Sparing of males
ANSWER:  D

Nutritional rickets should be distinguished from vitamin D-resistant rickets (familial hypophosphatemia), which is due to a defect in the proximal tubular reabsorption

of phosphates and in the conversion of 25 dihydroxy-D3 to 1,25 dihydroxy-D3. It has an X-linked

dominant inheritance. Clinically, legs are bowed, but the other features of nutritional rickets generally are absent. Laboratory findings reveal near-normal calcium levels, lower phosphate concentrations, elevated alkaline phosphatase values, large urinary phosphate losses, and little

or no evidence of secondary hyperparathyroidism. Vitamin D-dependent rickets is due to reduced activity of 1-alpha hydroxylase. Levels of calcium and phosphate are decreased, alkaline phosphatase concentrations are elevated, and the levels of 1,25 dihydroxy-D3 are low. Renal

rickets due to the phosphaturia of uremia and secondary hyperparathyroidism result from renal disease.
6. Question 1 (2006 PIR)

Vitamin A deficiency is characterized by:

a) Excessive tearing

b) Loss of vibration sense

c) Nyctalopia night blindness
d) Severe headaches

e) Spontaneous hemorrhage

ANSWER:  C

Vitamin A, derived from pigments in nature called carotenoids (provitamin A), is waterinsoluble and is destroyed by heat, light, oxidation, and dehydration. Carotenoids and retinal in the diet are absorbed and subsequently esterified in the intestinal cells to retinyl esters. The esters are stored in the liver and, when needed, hydrolyzed to retinol, complexed with retinal-binding protein, and transported to tissues and organs in the body. Retinol is essential for growth and functional integrity of epithelial cells; retinal, a component of retinal pigments, is important for normal vision. Retinoic acid is essential for the synthesis of glycoproteins. Vitamin A deficiency is the leading cause of preventable blindness in children; it also increases the risk for severe infections. Malnourished young children and infants in developing countries are particularly prone to deficiency due to recurrent infections such as diarrhea and measles. Vitamin A deficiency also can occur due to inadequate absorption, as seen in celiac disease, hepatic disease, and low-fat and -protein diets. The skin of the extensor surfaces becomes dry and scaly (follicular hyperkeratosis). Keratinization of the conjunctiva and lacrimal glands leads to dryness of the eyes and follicular conjunctivitis (xerophthalmia). Bitot spots are small triangular, silvery, foamlike patches that appear on

the conjunctiva due to keratinization (Figs. 1 and 2). Night blindness or nyctalopia occurs due to a delay in resynthesis of rhodopsin. Severe inflammation results in keratomalacia and blindness. Diagnosis is primarily clinical.
7. Question 4 (2006 PIR)
Vitamin E deficiency is characterized by:
a) Cheilosis

b) Growth failure

c) Muscle weakness

d) Spontaneous hemorrhage

e) Tetany

ANSWER: C

Vitamin E includes a group of compounds called tocopherols that have antioxidation properties (particularly of fats), which are facilitated by the presence of ascorbic acid. This vitamin occurs abundantly in green plants such as lettuce, vegetable oils, milk, and eggs. Vitamin E helps prevent atherosclerosis by inhibiting oxidation of lowdensity lipoprotein cholesterol, acts on immunomodulation, and appears to inhibit platelet activity. The antioxidant properties of vitamin E are believed to protect easily oxidizable substances such as polyunsaturated fatty acids and sulfhydryl groups against ongoing cumulative effects of oxygen free radicals. The result is protection from cellular membrane damage throughout the body. Patients who have malabsorption, abetalipoproteinemia, short bowel syndrome, or cholestatic liver disease and very low-birthweight infants can become deficient. Deficiency causes muscle weakness, double vision, loss ofposition sense, hemolytic anemia, reduced reflexes, and constricted visual fields.  Inclusion of 0.7 mg/g of unsaturated fat in the diet appears to be adequate to treat deficiencies. Special vitamin E supplements (eg, tocopherol polyethylene glycol succinate) are necessary in children who have malabsorption. Nausea, diarrhea, and vitamin K antagonism can be seen with excess vitamin E.
8. Question 5 (2006 PIR)
A common finding in both vitamin B12 deficiency and vitamin K deficiency is:

a) anemia

b) ataxia

c) glossitis

d) growth failure

e) hemorrhage

ANSWER: A

Vitamin K in the diet, along with that formed by intestinal bacteria, is absorbed in the jejunum and either used rapidly or metabolized. Table 1 lists some of the sources.

Vitamin K is essential for synthesizing prothrombin. Coagulation factors II, VII, IX, and X are vitamin K-dependent and are made in the liver. The intestinal flora produces adequate amounts. Newborns are vitamin K-deficient because of insufficient intestinal bacterial flora and may present with uncontrollable bleeding. This can be exaggerated in preterm infants, who can present with spontaneous and prolonged bleeding between the second and seventh postnatal days. Hemorrhage is more common in breastfed infants because human milk contains relatively little vitamin K. Maternal treatment with drugs such as phenytoin can cause early bleeding in infants (_24 h). Chronic oral antibiotics, biliary obstruction, chronic diarrhea, cystic fibrosis, sprue, and hepatic

damage also can cause deficiency due to malabsorption. Bleeding tends to be gastrointestinal, nasal, or intracranial or from the circumcision site. Late bleeding has been reported up to a few weeks later. Besides the laboratory findings listed in Table 1, abnormal bleeding occurs with a normal platelet count, bleeding time, and plasma fibrinogen levels. Microorganisms in animals produce B12; humans cannot make the vitamin. The vitamin combines with intrinsic factor (IF) in the stomach, and the complex is absorbed in the terminal ileum. It then is bound to transcobalamin

(TC) II and enters the cell. Vitamin B12 is stored in the liver. Besides its role in DNA synthesis and methyl group transfer, this vitamin is important for the maintenance of normal hemopoiesis. Deficiency occurs in strict vegetarians; following resection of terminal ileum or stomach; and with inhibition of B12-IF complex, abnormalities of the receptors on terminal ileum, or abnormalities of

TCII. Juvenile pernicious anemia is an autosomal recessive disorder caused by deficiency of gastric intrinsic factor. Symptoms occur from 9 to 11 years of age, when patients present with irritability, anorexia, and a painful red tongue. Ataxia, decreased reflexes, clonus, and coma may occur. A macrocytic megaloblastic anemia occurs. Young infants who have macrocytic anemia, diarrhea, and failure to thrive caused by vitamin B12 deficiency most likely are born to mothers who are vitamin B12-deficient. Usual causes of maternal deficiency are dietary inadequacy (a total vegan diet) or other medical conditions causing malabsorption of the vitamin. Older children can develop the deficiency due to lack of hepatic stores following catastrophic conditions such as short bowel syndrome or diseases that result in damage to the terminal ileum (Crohn disease). Anemia, hypersegmented neutrophils, low serum concentrations of vitamin B12, elevated levels of lactate dehydrogenase, and excessive secretions of methylmalonic acid in the urine are seen. Results of the

Schilling test, which assesses the absorption of vitamin B12, may remain abnormal even after therapy. A prompt hematologic response within 2 to 4 days occurs with the administration of 1 mg of vitamin B12.
For article with tables, see:  http://pedsinreview.aappublications.org/cgi/reprint/27/2/44?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=&searchid=1&FIRSTINDEX=0&sortspec=relevance&volume=27&firstpage=44&resourcetype=HWCIT
9. Question 6 (2006 PIR)
Compared with mature human milk, colostrum contains more:

a) calories

b) carbohydrate

c) fat

d) protein

e) vitamin C

ANSWER:  D

The first milk secreted by the postpartum woman is colostrum. Human colostrum differs from mature milk. The energy value is about 67 kcal/100 mL compared with the 75 kcal/100 mL for mature milk. The volume varies with the parity of the mother and the number of feedings. The concentrations of sodium, potassium, and chloride are greater than those of mature milk. Protein,

fat-soluble vitamins, and minerals are present in greater percentages than in transitional and mature milk. The high level of antibodies may provide protection against the bacteria and viruses that are present in the birth canal. Colostrum facilitates the passage of meconium and establishment of Lactobacillus bifidus flora in the infant’s gut.
10. Question 7 (2006 PIR)
Of the following pathogens, breastfeeding is most likely to protect against infection caused by:

a) Escherichia coli

b) Hepatitis C virus

c) Herpes simplex virus

d) Human immunodeficiency virus

e) Mycobacterium tuberculosis
ANSWER: A
Human milk provides protection against disease. The high concentrations of secretory immunoglobulin (Ig)A, enzymes, other Igs, and leukocytes provide broad-spectrum

protection against infections and chronic conditions. Breastfeeding helps to prevent infantile diarrhea and other GI infections. It is now well established that ingested antibodies from human milk can provide local GI immunity against specific enteric pathogens, including Campylobacter jejuni, Clostridium difficile, Escherichia coli, Giardia lamblia, rotavirus, Salmonella typhimurium, Shigella sp, and Vibrio cholerae. The degree of protection is related to the amount of human milk an infant receives; exclusive breastfeeding is associated with greater protection. Studies of the protective effects of breastfeeding against respiratory tract infections offer conflicting results.

Several studies suggest that breastfeeding helps to prevent respiratory illnesses; (3) others indicate little protection. There is, however, strong evidence that human milk protects against respiratory syncytial virus infection. (4) Similar protection has been established against Haemophilus influenzae bacteremia and meningitis as well as pneumonia caused by Streptococcus pneumoniae.

Breastfeeding also provides protection against ear infections and atopic disorders.
11. Question 130 (2008)
A 15-year-old girl who has Crohn disease has had poor appetite and chronic diarrhea despite her medical treatment. In evaluating her nutritional state, you document a low plasma zinc concentration and initiate zinc supplementation.

Of the following, a TRUE statement about zinc supplementation is that it

a) decreases serum alkaline phosphatase values

b) impairs wound healing
c) inhibits the absorption of dietary copper
d) should be given with dairy products
e) usually decreases appetite
ANSWER:  C
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Zinc and copper are two micronutrients essential to human life. Zinc is an essential component of human enzymes involved in DNA replication, cellular receptors, and transcription proteins. Infants who have acrodermatitis enteropathica, a congenital defect in zinc transport, present with a severe oral and perianal skin rash (Item C130A), intractable chronic diarrhea, and growth failure. This disease can be treated successfully with zinc supplementation. Even milder zinc deficiency, as seen in children who have malnutrition or chronic illness, is associated with diarrhea, skin lesions, dysgeusia (altered taste), and behavioral abnormalities.

Copper is another trace element essential to the function of human enzymes, especially those in the respiratory chain. The most severe form of copper deficiency, Menkes syndrome, is caused by mutation of copper ATPases that impairs copper absorption and transport. Infants who have this syndrome have developmental delay, seizures, and "steely hair. " Although copper deficiency is rare, it may occur in malnourished infants and children, especially preterm infants. The classic clinical features of copper deficiency include a hypochromic normocytic anemia, osteoporosis, and hypotonia. Excess copper accumulation is seen in Wilson disease, in which copper is absorbed normally but cannot be excreted from the liver into the bile because of a mutation in a hepatic copper transport protein.

Both copper and zinc are absorbed from the intestine. Zinc-containing foods include beef, cheese, and legumes (beans and nuts). Copper-containing foods include liver, fish, and legumes. Both zinc and iron can interfere with intestinal copper absorption. Therefore, if a zinc supplement is given to a patient who has chronic malnutrition, the patient should be monitored for potential copper deficiency. Zinc absorption can be impaired if zinc is given at the same time as dairy products. Patients who have zinc deficiency often have impaired wound healing, reduced alkaline phosphatase activity, and impaired taste that may affect appetite, all of which should improve after zinc supplementation.
12. Question 5 (2003 PIR)
A 2-month-old boy who was born preterm underwent small bowel resection at the age of 2 weeks after suffering from necrotizing enterocolitis. Continuous feeding has been introduced via a nasojejunal tube for the last week. Which of the following statements is most correct regarding his nutrition support?

a) bolus feeding are preferred to continuous feeding

b) continuous feeding stimulates extrahepatic biliary tree motility more physiologically

c) fat should be in the form of medium-chain triglycerides to provide essential fatty acids

d) nasogastric feeding is preferred to nasojejunal feeding

e) stool pH less than 5.5 is indicated of carbohydrate malabsorption
ANSWER:  E

Most commonly, enteral nutrition is started continuously to saturate carrier proteins and optimize intestinal functioning. Continuous feedings also reduce the influence of both volume and osmolality on gastric emptying and decrease the incidence of emesis. They require a feeding pump for precise

control of the speed at which formula flows into the tube. When enteral feeds are initiated, patients should be supplemented with parenteral nutrition to achieve caloric goals. Advancement may be achieved by increasing the concentration or the rate of infusion. A marked increase in stool loss or

output strongly positive for reducing substances suggests that enteral feedings should not be advanced. For patients who have an intact colon, a stool pH below 5.5 is indicative of carbohydrate

malabsorption; advancing feedings in these patients is likely to result in osmotic diarrhea. If tolerance to feedings is achieved, bolus feedings should be attempted with a specific amount of formula administered several times a day over a short period of time. Bolus feeds stimulate the gastrointestinal tract more physiologically, including the motility of the extrahepatic biliary tree. Finally, another approach to the feeding schedule may be a combination of bolus feeds during

daytime and continuous feedings at nighttime. Jejunal feedings are indicated for children who have gastric outlet obstruction, severe and untreatable gastroesophageal reflux, and significantly

delayed gastric emptying or gastric atony. This type of feeding also may benefit infants who have

apnea or respiratory distress by avoiding gastric distention and patients receiving medications that

cause gastroparesis but whose small bowel function is preserved.
13. Question 6 (2003 PIR)
A 3-month-old boy presents with loose stools for 1 month. His mother states that he spits up frequently after feeding, and he appears uncomfortable, with gaseous abdominal distension. She thinks he is allergic to cow milk protein and asks about switching to soy formula. Which of the following statements is most correct regarding soy protein-based formula?
a) soy protein has a higher casein-to-whey ratio than cow milk-based formula

b) soy protein has markedly decreased antigeniticy

c) soy protein is inferior to cow mile protein in essential amino acid content

d) the fat in soy milk is predominantly medium-chain triglycerides

e) the nature of carbohydrates makes soy formula useful for infants who have lactase deficiency

ANSWER:  E

Soy formulas were introduced for use in infants who are intolerant to cow milk. Although these formulas are used extensively in cow milkallergic children, soy protein is highly antigenic, and as many as 30% of infants allergic to cow milk also may be allergic to soy. The carbohydrate in these formulas is a mixture of sucrose, corn syrup solids, or maltodextrin, making them useful for patients

who have lactase deficiency or galactosemia. These also may be the formula of choice for vegetarians. Goat milk also has been used for infants who have cow milk sensitivity, but it

is as antigenic as cow milk and is associated with folic acid deficiency and myeloblastic anemia.
14. Question 50 (2007) 
A 17-year-old boy who has a 5-year history of Crohn disease comes in with a flare of his illness, characterized by fever, diarrhea, and a 15-lb weight loss. He admits he has "forgotten to take his medicines lately." Physical examination demonstrates a very thin patient who has a perianal fistula. Abdominal computed tomography scan demonstrates thickening of the ileum (Item Q50A) and ascending colon. You are trying to decide whether to administer enteral nutrition (through a nasogastric tube) or begin parenteral nutrition. 
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Of the following findings associated with Crohn disease, the BEST indication for instituting parenteral nutrition is

a) abdominal radiograph demonstrating air fluid levels

b) active ileitis demonstrated on colonoscopy
c) hypophosphatemia
d) institution of 6-mercaptopurine therapy
e) perianal abscess and fistula
ANSWER:  A

Crohn disease can cause many complications that require intensive nutritional therapy, including intestinal inflammation, fistulizing disease, and small bowel strictures. In most patients, such problems can be managed with enteral nutrition. Typically, a polymeric or enteral formula is delivered either by nasogastric tube, gastrostomy, or orally. The formula not only provides nutrition, but it may have a beneficial anti-inflammatory effect on the disease itself. Patients who have hypophosphatemia, ileitis, or perianal fistula and those receiving 6-mercaptopurine therapy all could benefit from enteral feedings. Small bowel obstruction, as indicated by air fluid levels on radiography, is a contraindication to enteral feedings. 

The principle for nourishing a chronically ill child is "if the gut works, use it." If tolerated, enteral nutrition is preferable to parenteral nutrition for many reasons. Enteral nutrition maintains the integrity of the gastrointestinal mucosa, stimulates the recovery of digestive enzymes such as lactase, and stimulates hepatobiliary and pancreatic secretions. Parenteral nutrition, although lifesaving in some circumstances, is associated with an increased risk of bacterial sepsis (from line infections), electrolyte abnormalities, hepatitis, and cholestasis. Currently available commercial formulas allow tube feeding in a variety of circumstances. Hydrolysates and amino acid-based formulas are available for children who have protein allergy, and low-fat formulas can be used for children who have fat malabsorption. Transpyloric tube placement allows enteral feeding while minimizing the risk of aspiration for children at risk for pulmonary aspiration due to reflux. The primary use of parenteral nutrition is in children who have intestinal disorders such as short bowel syndrome, Crohn disease, anatomic obstruction, ileus, pseudo-obstruction, or enteric fistulas.

15. Question 3 (2005 PIR)

A 10-year-old girl has a BMI of 29. Her height has been increasing along the 90th percentile since age 2 years. Of the following, she is most likely to have:

a) a hypothalamic tumor

b) an abnormal karyotype

c) an ACTH-secreting pituitary adenoma

d) an elevated thyroid-stimulating hormone level

e) increased insulin resistance
ANSWER:  E

The physical examination provides objective data about body size and screens for comorbid diagnoses. As described earlier, most authorities use the BMI as a clinical screening tool for overweight and risk for overweight. Accurate assessment of height is important because most exogenously obese patients are tall for their age. The obese patient who is short for age is more likely to have an endocrine or genetic syndrome accompanying the condition. Height, weight, and BMI should be plotted on the growth curve. Comparison to other points in time is very helpful in tracking the problem. Other, more complex measurements of body fat determination, such as triceps skinfold testing or bioelectric impedance testing, probably are too labor-intensive for most busy practitioners. Once the BMI has been evaluated, blood pressure should be measured and compared with age-matched norms. Use of the appropriate blood pressure cuff, in which the bladder of the cuff covers two thirds of the upper arm and completely encircles the arm, is essential

to avoid errors in diagnosing hypertension. General appearance is assessed for distribution of adiposity and presence of syndromic features. Funduscopic examination screens for blurring of optic disc margins, which could indicate pseudotumor cerebri. The neck is examined for thyromegaly. Each patient should have thorough Sexual Maturity Rating staging for evaluation of pubertal status. Examination of the skin may reveal striae or acanthosis nigricans (Figure). The full assessment of the patient following the physical examination includes laboratory analysis to screen for comorbidities and alternate causes for the overweight condition. Most clinicians base laboratory testing on family history and findings on examination. The recommended laboratory testing includes fasting lipid protein analysis and a metabolic profile, particularly fasting glucose levels and liver and kidney function testing. Some authors recommend thyroid function screening for all overweight children; others select only those who are of relatively short stature, are female, or have a family history of thyroid disease. Further screening for type 2 diabetes and insulin resistance often is pursued if acanthosis nigricans is found on physical examination or if a strong family history is revealed. The test that best detects insulin resistance remains controversial. The usual recommendation is a 2-hour glucose tolerance test. Impaired glucose tolerance is defined as a 2-hour blood glucose level of 140 mg/dL (7.8 mmol/L) after a 75-g glucose load; diabetes is strongly considered if the postprandial level is greater than 200 mg/dL (11.1 mmol/L). In addition, clinical data support the use of fasting glucose/insulin ratios to determine the degree of insulin

resistance. A glucose/insulin ratio of less than 7 has been found to predict insulin resistance in young girls who have had premature adrenarche. Fasting insulin levels may be used as a screen for type 2 diabetes mellitus, as well. Hopefully, better standardized tests for diagnosing insulin resistance will become available in the near future.
