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ACCLAIM FOR 
THE SHORT CHILD




“Drs. Kaplowitz and Baron provide rich information about the causes of short stature and how pediatric endocrinologists evaluate children for problems that affect growth. The different therapies—including growth hormones—that are available for the short child are presented in an easy-to-understand way, along with realistic expectations about responses to therapy.”


—Scott A. Rivkees, MD, professor of pediatric endocrinology, director, Yale Child Health Research Center, Yale University School of Medicine


“Accurate, easily understood, and to-the-point [regarding] parents’ most frequently asked questions, THE SHORT CHILD is the only reference that speaks directly to parents of children with short stature. Today, human growth hormones are a controversial topic, and the authors take a balanced approach to the issue.”


—Alan D. Rogol, MD, PhD, professor of pediatrics, University of Virginia


“Drs. Kaplowitz and Baron carefully review medical and social issues, present risks and benefits clearly and fairly, and make thoughtful recommendations.”


—Leslie Plotnick, MD, professor of pediatrics, Johns Hopkins Medical Institutions, clinical director, Pediatric Endocrinology




“A thorough depiction of what all parents should know and understand about their child’s growth.”


—Mary Andrews, chief executive officer and cofounder, the MAGIC (Major Aspects of Growth In Children) Foundation


“Kaplowitz and Baron provide parents with an unusually comprehensive and accessible guide to the medical and psychological aspects of growth. THE SHORT CHILD offers sound and practical suggestions while emphasizing that the ‘right’ decision regarding treatment depends as much on the individual child and family as it does on the diagnosis.”


—David E. Sandberg, PhD, associate professor of psychiatry and pediatrics, School of Medicine and Biomedical Sciences, University at Buffalo, The State University of New York






Preface




You probably first became aware that your child was short when you saw him or her next to other children of the same age—cousins possibly, or friends, or perhaps other children in day care. Alternatively, you might have learned of the short stature during a visit to a pediatrician who weighed and measured and then told you that your child was “off the growth charts.”


For many parents, the discovery that their child’s height is below the normal range is confusing and distressing. As pediatric endocrinologists, we receive numerous phone calls and clinic visits from concerned parents with questions about short stature. Why is my child short? Is there a medical problem? How tall will my child be as an adult? Should we be doing something about it? Is there a particular diet that helps growth? Many parents know that the Food and Drug Administration (FDA) recently approved growth hormone to treat children who are very short for no known reason, and they wonder whether their child should be taking growth hormone. Even parents of children who are within the normal range but below average are often concerned that their child will be at a disadvantage socially, athletically, or professionally.


The Short Child is for parents who are seeking information, trying to understand why their child is short, whether there is an underlying medical problem, how they can optimize growth, and whether their child should be receiving medical treatment. It was written to provide straightforward answers to the many questions that parents have. The information provided is based on studies in the medical literature, tempered by our own experience as pediatric endocrinologists who have been evaluating and treating children with growth disorders for many years.


We’ll begin by introducing the extraordinary process of growth that transforms a tiny embryo into an adult. We will explain the influence of genetics on height, providing a way for you to calculate the expected height of your children based on your own height and your spouse’s. We include practical information about the essential role of nutrition in growth, explaining when you should be concerned about your child’s nutrition and providing guidance about ways to improve nutrition if needed. We’ll also explore the key hormones that regulate growth, focusing especially on growth hormone, and discuss the social and psychological effects of short stature and how parents can help their child maintain a positive outlook.


Your main question may be simply, Is my child’s height normal or abnormal? We’ll explain how growth specialists address this question, how growth charts are used to determine a child’s height percentile and assess the overall pattern of growth, and how body weight, general health, and family heights all must be considered. Methods to predict adult height are discussed, and guidelines given to help you decide whether your child should be evaluated by a growth specialist.


We will discuss the many causes of short stature. Most short children are healthy, but there are some who grow poorly because of an underlying medical problem. We’ll explain the tests that a physician will perform to sort out these causes.


We’ll discuss medical approaches to treat children who are extremely short—including growth hormone, male hormones, and delay of puberty—and note how much or how little benefit these approaches can provide. These benefits must be weighed against the drawbacks of therapy, including the known side effects, the possible risks, and the costs, as well as the possible psychological risks of labeling the child’s physical difference as a disease. There are also ethical and societal issues that make growth hormone treatment for short children with no known medical problem very controversial.


As pediatric endocrinologists, we have been listening to parents and teaching them about growth for years. Often parents have so many questions, it is difficult to answer them all fully during a clinic or office visit. The Short Child was written to provide more comprehensive answers, to help allay excessive concern, and, when needed, to help parents interact with their child’s doctor more knowledgeably to obtain the care that their child needs.






Chapter 1


The Normal Pattern of Growth




What Causes Children to Grow?


Growth is a remarkable process that transforms a microscopic embryo into a newborn baby approximately 20 inches long, and eventually into an adult, usually between 5 and 6 feet tall. Biomedical research has provided great insights into human growth, although much remains to be learned. We know that children grow larger because the cells throughout their body enlarge and then divide to form two cells. Then each of those cells enlarges and divides again.


A child’s height is primarily determined by the length of his or her bones, and thus children grow taller because their bones grow longer. The bones grow longer because they contain growth plates. These are thin layers of cartilage found near the ends of the bones. Cartilage is a firm, resilient material found in your ears and nose, as well as lining the ends of your bones at the joints. Children also have cartilage farther inside the bones, forming the growth plates (figure 1). Within the growth plates, cells divide and enlarge, producing more cartilage, which is subsequently converted into bone. This process causes the bones to elongate.
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Figure 1. A diagram of a bone showing the positions of the growth plates. Vertebrae (the bones that form the spine) also have growth plates.


Growth Is Rapid Early in Life, Then Slows


Prior to birth, your child grew at an enormous rate, starting as a microscopic fertilized egg and then growing about 20 inches and about 6 to 9 pounds in the nine months of pregnancy. If that growth rate were to continue after birth, the child would reach adult size in two or three years! However, the growth rate slows down with age (see table 1). In the first year after birth, an average child grows about 10 inches in length. In the second year, a child usually grows about 5 inches. By the time he or she is seven years old, the average child is only growing about 2 inches per year.


Table 1. Typical Growth Rates at Different Ages



	Age
	Growth Rate



	0–1 year (first year of life)
	10 inches per year



	1–2 years (second year of life)
	5 inches per year



	4–5 years
	2½ inches per year



	7–9 years
	2¼ inches per year



	Middle of adolescent growth spurt (boys)  
	3½ inches per year



	Middle of adolescent growth spurt (girls)
	3 inches per year





The Adolescent Growth Spurt


This progressive decline in the growth rate is interrupted by the adolescent growth spurt (also known as the pubertal growth spurt). Sometime after puberty starts, the child’s growth speeds up for a couple of years. Most girls start puberty sometime between 8 and 13 years of age. The first visible signs are breast development and pubic hair. In girls, the growth spurt occurs early in puberty. Growth starts to speed up even as the first signs of puberty appear. In boys, puberty starts a bit later, usually between age 9 and 14. The first visible signs of puberty are pubic hair and growth of the testes (testicles) and penis. Unlike girls, the adolescent growth spurt in boys does not start early in puberty; it occurs a year or two later. In both boys and girls, the growth rate can double during the adolescent growth spurt, increasing from 2 inches per year to 3 or 4 inches per year.


The End of Growth


The adolescent growth spurt does not last very long. After one to two years of rapid growth, the growth rate starts to slow. By the time a girl has her first menstrual period (typically two years after the start of puberty), the growth rate has usually fallen to approximately 2 inches per year. At this time, the average girl has about 3 inches of growth remaining, but some grow little more than another inch while others grow more than 4. Boys’ growth also slows as puberty comes to completion.


Growth does not stop abruptly. The growth rate decreases gradually, dropping from about 3 or 4 inches per year at the peak of the spurt to about 2 inches the next year, then 1 inch per year, then 1/2 inch. By the time the average girl reaches her 15th birthday and the average boy reaches his 17th, they have less than an inch of growth left. Remember that all these numbers are just approximations, and, as we’ll discuss in the next section, the age at which growth tapers off varies widely among individual children. Eventually, however, growth in height does stop completely. In fact, the growth plates disappear from the young man or woman’s bones, a process called epiphyseal fusion. Once the growth plates are gone, no further increase in height occurs.


The Rate of Maturation


Different children mature at different rates. Dr. James Tanner, a pioneer in the field of growth research, compared the rate of maturation to a musical tempo. This tempo can affect the child’s growth rate, how old he or she looks, when he or she loses baby teeth, and when the child starts puberty.


Some children mature at a slow tempo. These kids often look young for their age and are shorter than average. They go into puberty late and so they have their growth spurt later than most of their peers. When this occurs, the child with the slow pace of maturation feels particularly short because his friends are all shooting up in height. In a year or two, however, the slowly maturing child will begin his growth spurt. By that time, his friends’ growth will be slowing down and so the child will start to catch up to his peers. Usually, he will continue to grow after his friends have stopped growing. Some boys with a slow tempo of maturation will still be growing after graduating from high school. Slowly maturing children can end up short, average, or tall as adults.


Other children mature at a rapid tempo. They are often tall in childhood. They also tend to go into puberty early. The resulting early growth spurt can make them feel very tall compared with their friends. However, these rapidly maturing kids tend to stop growing sooner, at which time their peers tend to catch up. As with slowly maturing kids, the adult height can be tall, average, or even short.


What Controls Growth?


Why does one child grow more rapidly than another? Why does one child end up taller than another? Three principal factors regulate a child’s growth:




•  Genetics


•  Nutrition and general health


•  Hormones




When a child is not growing at a normal rate, one or more of these three factors are probably responsible. In the next three chapters, we will discuss each of these three factors in some detail.


Key Points to Keep in Mind


Children grow taller because of growth plates present within their bones. Growth is very rapid in early life but decreases with age. This decline is briefly interrupted by the adolescent growth spurt, after which the growth rate again decreases. Growth finally stops in late adolescence, and the growth plates disappear. The tempo of growth and physical maturation varies among different children, with some maturing rapidly and others slowly.






Chapter 2


Genetics and Growth




The Inheritance of Stature


As most people know from their own experience, height has a strong genetic component. Short parents tend to have short children, and tall parents tend to have tall children. Some people wonder if a boy’s height is determined primarily by his father’s height whereas a girl’s height is determined primarily by her mother’s. This turns out not to be true. The height of a child is influenced by the heights of both parents.


You may recall from school that some genetic traits are dominant while others are recessive, and so you might wonder whether tall stature is dominant over short stature or vice versa. In other words, if one parent is tall and the other is short, will the children tend to be short or tall? The answer turns out to be more complicated. Stature is determined by many different genes, and therefore it is neither dominant nor recessive. Each child gets a unique, complex combination of stature-determining genes from his or her parents. If one parent is tall and the other short, the child’s stature can be similar to the mother’s or the father’s, but usually is in between the two. Occasionally, the random assortment of genes can even produce a child who is substantially shorter or taller than both parents.


Target Height


If we know the heights of both parents, we can make an educated guess about the height that their child will attain as an adult. This educated guess is called the target height or adjusted midparental height. Target height can be calculated as follows:


For a boy,




1.	Start with his mother’s height.


2.	Add 5 inches (or 13 cm).


3.	Then add his father’s height.


4.	Divide by 2.




For a girl,




1.	Start with her father’s height.


2.	Subtract 5 inches (or 13 cm).


3.	Then add her mother’s height.


4.	Divide by 2.




In case you’re curious, the 5 inches represents the difference in height between the average man (5 feet, 9 1/2 inches) and the average woman (5 feet, 4 1/2 inches). For a boy, we add 5 inches to his mother’s height to take into account the fact that she is female. Adding 5 inches gives us the male equivalent of her height. Then we take that gender-adjusted height and average it with the father’s height.


So if a 5-foot, 8-inch man marries a 5-foot, 1-inch woman, we would estimate that their sons would be, on average, about 5 feet, 7 inches (61 inches + 5 inches + 68 inches = 134 inches. 134 ÷ 2 = 67 inches), and we would estimate that their daughters would be, on average, about 5 feet, 2 inches (68 inches – 5 inches + 61 inches = 124 inches. 124 ÷ 2 = 62 inches).


If you are not fond of mathematical formulas, you can use table 2 to convert the parents’ height from feet and inches into inches.


Then to determine your child’s target height, use table 3 for boys or table 4 for girls.


Look along the left-hand margin of the table to find the father’s height. Then look along the top margin of the table to find the mother’s height. Follow the column corresponding to the mother’s height until it intersects the row corresponding to the father’s height. The intersection represents the target height of the child. You can convert back to feet and inches using table 2.




Table 2. Converting Feet-Plus-Inches to Inches 



	4 
	feet 
	4 
	inches 
	equals 
	52 
	inches



	
	
	5
	inches 
	
	53
	



	
	
	6
	inches 
	
	54
	



	
	
	7
	inches 
	
	55
	



	
	
	8
	inches 
	
	56
	



	
	
	9
	inches 
	
	57
	



	
	
	10 
	inches 
	
	58
	



	
	
	11
	inches 
	
	59
	



	5
	feet
	0
	inches 
	
	60
	



	
	
	1
	inches 
	
	61
	



	
	
	2
	inches 
	
	62
	



	
	
	3
	inches 
	
	63
	



	
	
	4
	inches 
	
	64
	



	
	
	5
	inches 
	
	65
	



	
	
	6
	inches 
	
	66
	



	
	
	7
	inches 
	
	67
	



	
	
	8
	inches 
	
	68
	



	
	
	9
	inches 
	
	69
	



	
	
	10
	inches 
	
	70
	



	
	
	11
	inches 
	
	71
	



	6
	feet
	0
	inches 
	
	72
	



	
	
	1
	inches 
	
	73
	



	
	
	2
	inches 
	
	74
	



	
	
	3
	inches 
	
	75
	



	
	
	4
	inches 
	
	76
	



	
	
	5
	inches 
	
	77
	



	
	
	6
	inches 
	
	78
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Actually, the target height exaggerates the impact of parental height a bit. If the parents are tall, the children tend to be not quite as tall as their target height would predict, and if the parents are short, their children tend to be not quite as short as their target height would predict.


Again, remember that the target height is just a rough estimate. If it were exact, then all the boys in a family would be the same height, as would all the girls, and we know that this is not true. In reality, each child gets a different, random assortment of genes from the parents and so can end up taller or shorter than the parents. The majority of children end up within 2 inches of their target height, but it is not unusual for individual children to end up as much as 4 inches taller or shorter than their target height.


Also, nongenetic factors, such as nutrition, play a role. If a child’s nutrition is better than the nutrition her parents received in childhood, then she will probably exceed her target height. On the other hand, if she has a significant illness that interferes with growth, she may not achieve her target height.


Ethnicity


Certain ethnic groups tend to be tall or short. A striking example is the African Pygmy; adult men are approximately 4 feet, 11 inches, and women approximately 4 feet, 8 inches. For most ethnic groups, the tendency to be tall or short is partly genetic and partly nongenetic. For instance, in the Netherlands the average height for young men is approximately 6 feet, and the average height for young women is approximately 5 feet, 7 inches. This tall stature presumably reflects a favorable environment, including good nutrition and good medical care, and a tall gene pool. In the United States, Caucasian and African Americans have similar heights. Caucasian and African American young men average approximately 5 feet, 10 inches, and young women average approximately 5 feet, 4 1/2 inches. Mexican Americans tend to be shorter. Mexican American young men average approximately 5 feet, 
7 inches, and young women approximately 5 feet, 
2 inches.


Single Genes That Can Affect Growth


As we discussed, many genes normally act in combination to determine height. Occasionally, however, a mutation in one single gene can have a powerful influence on growth. Mutations are changes in the DNA sequence. For example, a mutation in one gene (called FGF receptor-3) causes a condition called achondroplasia, in which the growth of the arms and legs is markedly reduced, and the adult height is decreased by about 16 inches. Mutations are often inherited from one or both parents. Specific genetic disorders that cause short stature will be discussed in chapter 7.


Chromosomes and Growth


In addition to mutations in specific growth-determining genes, we know that missing an entire chromosome, as occurs in girls with Turner syndrome, or having an extra chromosome, as occurs in Down syndrome, can have a negative influence on growth. These conditions are discussed in chapter 7.


Key Points to Keep in Mind


Height is influenced by multiple genes. We can use the parents’ heights to calculate a child’s target height—the height that we would expect the child to attain—but it is just an educated guess. Different ethnic groups tend to be taller or shorter. Occasionally, a mutation in a single gene can strongly affect growth. Although genetics has a powerful effect on growth, it is just half the story. The other half is the environment, that is, the circumstances in which the child is raised.






Chapter 3


How Nutrition and Overall 
Health Affect Growth




Height is not determined entirely by a person’s genes. Even a person from a tall family may end up short if he or she does not receive good nutrition or suffers from a serious illness. We cannot change a child’s genes, but we can try to optimize his or her nutrition and health. In this chapter, we will explain how nutrition and overall health can affect growth; give you some guidelines as to whether you should be concerned about your child’s nutrition; and, if so, suggest some approaches to try to improve nutrition.


Historical Trends in Height


You may have noticed that elderly people are, on average, shorter than young adults. Part of this difference arises from the fact that our height actually decreases gradually in later adulthood because our spine can collapse slightly, particularly if we develop osteoporosis. However, not all of the height difference between young and old adults comes from shrinkage. On average, older adults, even when they were young, were never as tall as today’s young adults. The average height of adults has gradually increased over the last several hundred years. In the 17th century, the average height of adult men in Europe was probably only about 5 feet, 6 inches, whereas the current average is now close to 5 feet, 10 inches.


Why has height increased over recent centuries? The increase cannot be a result of genetic changes, which require much longer periods of time to occur. Therefore, it must be environmental. (We use the term environmental in a general sense to mean anything in our surroundings.) It’s hard to be certain about the specific environmental changes responsible, but the change is generally thought to be related to improved nutrition and general health.


Today, most children in the United States do not go to sleep hungry. They eat three meals per day. At each meal, they eat until their hunger is fully satisfied. Furthermore, for most children, the food is not just carbohydrate derived from grain, which is relatively inexpensive, but also contains protein in the form of dairy products and meat. Fruits and vegetables are more abundant than they used to be, even during the winter months. With this abundant and varied food supply, vitamin deficiencies are now less common.


The abundance of food in the United States has largely eliminated severe malnutrition from our society. In fact, we now face an epidemic of obesity. Obesity carries an increased risk for many health problems, but, unlike malnutrition, childhood obesity does not interfere with growth. In fact, obese children tend to be a bit taller than non-obese children, although they end up at a similar adult height.


The trend toward increased height over the past two centuries illustrates the importance of nutrition for growth. In this chapter, we will discuss which types of nutrients are important for growth, why some children do not receive adequate nutrition, and the effects of childhood illness on growth; finally, we explore the practical implications for parents.


What Types of Nutrients Are 
Important for Growth?


We do not understand all the nutritional determinants of growth. Much of our current understanding is based only on indirect evidence, such as animal studies or comparing groups of children with different types of diet. However, we think that normal growth requires adequate intake of overall calories, protein, and various micronutrients (vitamins and minerals).


Calories


Overall caloric intake is important. Most of us know about calories because of the opposite problem: Too many calories cause obesity. Calories measure the total energy that our body can extract from food when it is “burned” for energy. We need to burn food to provide the energy for body heat and muscle movement. We even need energy from food just to keep our cells alive and functioning normally. Calories come from three main sources: carbohydrates, proteins, and fats. Fats provide the most calories per gram (9 calories per gram). Carbohydrates and proteins provide fewer (4 calories per gram).


When the body takes in more calories than it burns, the extra chemical energy is stored away for future use, mostly as fat deposits. When the body takes in fewer calories than it burns, it starts to burn up those reserve stores of calories. Children need food energy for all the same reasons that adults need calories and also for one more: They need energy to grow. In children who are not receiving adequate calories, growth slows. In part, it is like a building under construction that has a shortage of bricks. However, the mechanism is actually more complex than that. The body senses the shortage of energy and starts to slow growth as a means of conserving energy. Part of the mechanism probably involves a decrease in the hormone called insulin-like growth factor I (IGF-I), which comes in part from the liver and is very important for growth. IGF-I production is controlled both by growth hormone from the pituitary gland, and also by nutrition. When a child is undernourished, IGF-I levels drop and growth slows. Presumably, the body does this to conserve nutrients for vital functions. In times of famine, growth is a luxury that must be postponed until better days.


Protein


Protein is important for growth in two ways. First, as mentioned in the previous section, proteins, along with carbohydrates and fats, can provide calories. In other words, proteins can be burned as a source of energy. Second, proteins also provide important raw materials to build new tissues.


Proteins consist of chains of smaller molecules called amino acids. When you eat foods containing plant or animal proteins, these proteins are broken down into amino acids in the intestines, absorbed into the bloodstream, and distributed to every cell in the body, where they can be reassembled into human proteins. These human proteins are required for many different kinds of functions in cells. They are used, for example, as enzymes to guide chemical reactions, as hormones to signal from one cell to another, as antibodies to fight infection, as a structural scaffolding for bones, and as a mechanical motor to contract muscles.


If children receive adequate overall calories but markedly inadequate protein, they develop a condition known as kwashiorkor. You may have seen pictures of children from developing countries with kwashiorkor. They often have distended abdomens and many health problems in addition to growth failure. Kwashiorkor is fortunately now rare in the United States. However, less severe protein deficiency may also impair growth.


Most US children do take in adequate protein, which can be derived from animal sources including meat, fish, dairy products, and egg whites; it can also come from plant sources, such as grains, seeds, nuts, and beans. However, some plant sources may not provide all the kinds of amino acids needed by the body. If your child is a vegetarian or, for other reasons, is not receiving a normal amount of dairy products and meat, we suggest that you talk to his or her physician to determine whether your child is receiving an adequate quantity and quality of protein. The physician may refer you to a dietitian who may have you record your child’s intake and can then calculate whether protein is adequate in both quality and quantity.


Unlike protein, the quality and quantity of carbohydrate and fat in the diet are not as critical for growth, as long as the total intake of calories is adequate. There is some evidence that your choice of fats (for example, saturated versus unsaturated) and your choice of carbohydrates (simple sugars versus complex carbohydrates) may have other health implications, but they do not have recognized effects on growth.


Micronutrients (Vitamins and Minerals)


Carbohydrates, proteins, and fats are referred to as macronutrients because they are needed in relatively large quantities. Vitamins and minerals are referred to as micronutrients because they are needed only in relatively small amounts. For most vitamins, you need less than one thousandth of an ounce per day to stay healthy.


Vitamins are organic molecules that our bodies cannot produce by themselves (except for vitamin D, which we can manufacture if we get enough sunlight). We need to take vitamins into our body by eating food from a plant or animal that can produce the vitamin molecule. Vitamins can also be produced commercially and added either to a vitamin pill or to food. Milk today is supplemented with vitamins A and D, for instance, and many breakfast cereals are fortified with multiple vitamins.


Minerals are inorganic molecules such as iron, calcium, and zinc. Like vitamins, we can obtain minerals from certain foods. As you probably know, meat is a source of iron, and milk is a source of calcium. Many vitamin pills contain certain minerals in addition to vitamins. Also, it is possible to obtain specific minerals from fortified foods like some breakfast cereals.


It is important that children receive adequate vitamins and minerals for their overall health as well as for growth. In certain developing countries, for example, there is evidence that zinc deficiency can impair growth. In the United States, vitamin and mineral deficiencies are less common but still exist. Iron deficiency is not uncommon, particularly in infants; vitamin D deficiency is still found, particularly in infants with dark skin who are being breast-fed, and in northern climates where there is less sunlight. These deficiencies may have important health consequences.


For most American children receiving a normal, reasonable, well-balanced diet, however, vitamin and mineral deficiencies are not thought to be a common cause of short stature. Consequently, most physicians will not suggest vitamin supplements for children with short stature unless there is some specific reason, such as a restricted diet or an intestinal problem causing the child not to absorb vitamins normally.


Food Beliefs


Sometimes, nutrition can be inadequate because the family has certain beliefs or preferences related to food. For example, if a family is vegan and avoids all meat, fish, eggs, and dairy products, the children may not be receiving enough high-quality protein unless a special effort is made to address this problem. Vegan families may also need to be careful about receiving certain micronutrients such as vitamin B12 and iron. Another example is a family trying to avoid excess weight gain by minimizing calories, fat, and/or carbohydrates. Perhaps dinner consists only of a salad. These sorts of diets may be appropriate for adults trying to lose weight, but they can interfere with growth in a child. Sometimes children may hear their parents discussing diets and take on inappropriate concerns about their own diet. A fear of obesity can limit children’s food intake and cause growth problems. Other children may develop certain harmful ideas about food from sources other than the parents. Some children who are not overweight may be trying to limit their food intake to perform well in athletics or dance. One patient of ours was a boy who wanted to stay in a particular weight class in wrestling. He was limiting his food intake to avoid gaining weight. Once he understood that his food avoidance was actually stunting his growth, he began to eat more and his growth improved.


Eating Disorders


When a child’s eating behavior represents a potential threat to health, we say that he or she has an eating disorder. Eating disorders include anorexia nervosa and bulimia. In the former, the child or adult typically refuses to take in enough food to maintain a normal body weight. Individuals with anorexia nervosa are usually intensely afraid of gaining weight. They often have a disturbed body perception; they think they are overweight even though they are underweight. One 12-year-old girl, for example, was a little overweight and was occasionally teased. She began to lose weight—and didn’t stop. She became quite thin and still thought she was too fat. She loved to prepare food for other people, but she ate little herself. Her parents became worried and brought her to the pediatrician. The girl had anorexia nervosa and needed both psychological and behavioral therapy.


Bulimic patients typically have episodes of binge eating and inappropriate compensatory methods to prevent weight gain. Binge eating means a sudden increase in food intake; individuals often eat a large amount in an hour or two. To try to compensate for the binge, the person may induce vomiting or take a laxative or diuretic.


Often, children with eating disorders will attempt to hide the problem. If you are concerned that your child might have anorexia nervosa, bulimia, or another eating disorder, talk to your child’s doctor.


Picky Eaters


Some children are just picky eaters. They may have a very limited number of foods that they will eat. Some kids want to live on peanut butter and jelly sandwiches or macaroni and cheese. If your child is like this, talk to your pediatrician about strategies to improve the variety of foods they’ll eat. Sometimes your doctor may also suggest a multivitamin pill or other nutritional supplements.


Some children have a disorder in chewing or swallowing food or an oral aversion to foods of certain textures. These children may need to be referred to a program that specializes in childhood feeding disorders. Occasionally, children may avoid certain foods because they cannot digest them well due to a gastrointestinal problem.


Other kids just don’t want to eat much. You place a big plate of food in front of your child for dinner, but he takes three bites and says he is full. On the other hand, some parents have unrealistic expectations of how much their child should eat. If a child is a normal height and weight and growing well, then he or she is probably taking in enough calories. But if a child is gaining weight and/or height poorly, the calories might be inadequate. If your child is a picky eater and short and/or noticeably thin, discuss your concerns about nutrition with his or her doctor.


Medications and Appetite


Appetite can be suppressed by some medications. For example, many of the medications used to treat attention deficit disorder (also known as ADD, ADHD, or “hyperactivity”) can impair appetite. If your child is on any medication, especially one for attention deficit disorder, and has problems with height or weight, you should discuss the problem with your child’s physician. If the physician agrees that the medication may be to blame, he or she may be able to adjust the dose or change to a different medication. Sometimes, however, some suppression of appetite may have to be tolerated in order to allow the child to learn well in school. In such difficult cases, you may want to consult a specialist, such as a child psychiatrist or other physician with particular expertise in this condition. 


Chronic Illness


Children often grow poorly because of a chronic (long-lasting) illness. Such a chronic illness may involve essentially any part of the body, including the heart, lungs, intestinal tract, liver, kidneys—and might spring from almost any cause, including genetic mutations, infectious agents, autoimmunity, cancer, or birth defects. Much of the effect of chronic illnesses on growth may be caused by nutritional problems. Many illnesses cause children to suffer from a poor appetite. In addition, children with diseases of the gastrointestinal tract may not absorb nutrients properly. However, some illnesses also impair growth for reasons other than nutrition. In kidney failure, for example, metabolic wastes—normally cleared by the kidneys—build up and interfere with growing cells. Also, inflammation (the body’s response to tissue injury), which occurs with many types of illnesses, may interfere with growth.


If your child has a chronic illness that is interfering with growth, the most important thing to do is make sure that he or she is receiving good medical care for the underlying illness. If you are concerned that the care is not optimal, you may wish to seek a second opinion. It is often helpful to seek the opinion of a specialist. For example, if your child has severe asthma, you may wish to have him or her evaluated by a pediatric pulmonologist (lung specialist).


The physician caring for your child should be keeping an eye on the weight and height curves (which we’ll discuss in later chapters); these can sometimes be a useful indicator of the severity of the illness and the effectiveness of treatment. If you are concerned about your child’s growth, discuss it with your child’s pediatrician and any other physician caring for the chronic illness.


When a child with a chronic illness is not receiving adequate nutrition, the medical team and the parents will often work hard to try to improve intake through dietary counseling, nutritional supplements, changing medications, or even inserting a tube into the stomach or giving the nutrition intravenously. In such cases, nutrition can be critical for the child’s ability to withstand the illness. In very ill children, the issue of growth may be far less important than other health concerns, but the growth pattern may still serve as a useful clue to physicians about the child’s nutritional status.
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Table 4. Calculating Target Height for Girls
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Table 3. Calculating Target Height for Boys
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