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X chromosomes, are less susceptible to the 
defective gene; males, who have one X and one 
Y chromosome, are substantially at risk.

Typical characteristics associated with this 
syndrome include cognitive deficits of vary-
ing degrees, a long narrow face, large ears, 
a prominent forehead, and a large head cir-
cumference. At puberty, enlarged testicles 
are present (March of Dimes, 2016b; Meyer, 
2007). Behaviorally, individuals with fragile 
X syndrome typically exhibit attention dis-
orders, self-stimulatory behaviors, and speech 
and language problems. Meyer reports that 
about one third of girls with this disorder have 
mild intellectual disability or learning dis-
abilities. The fragile X syndrome also appears 
to be associated with other disabilities such 
as autism and disorders of attention (Beirne-
Smith et al., 2006).

Metabolic and Nutritional Disorders
Phenylketonuria, more commonly known by its acronym, PKU, is an example of an 
inborn error of metabolism. It is a recessive trait, meaning that both parents have to 
be carriers of the defective gene. When this occurs, there is a 25 percent chance that 
the infant will be born with PKU. There is an equal probability, however, that the baby 
will be healthy (and a 50 percent chance it will be an asymptomatic carrier) (March 
of Dimes, 2016c). In the United States, PKU appears in about 1 out of every 10,000 
births and is more common among whites of European descent (Pellegrino, 2013).

PKU affects the way an infant’s body processes or metabolizes protein. Affected 
babies lack the liver enzyme needed to process phenylalanine, which is common in 
many high-protein foods such as meat and dairy products. As a result of this deficiency, 
phenylalanine accumulates in the bloodstream and becomes toxic. This metabolic mal-
function, if not promptly treated, leads to brain damage and intellectual disability, 
which is often severe.

Elevated levels of phenylalanine can be detected in the blood and urine of new-
borns within the first few days of life. All states now mandate screening for this 
disorder. If unusually high levels of phenylalanine are found, the infant is placed on 
a special diet, reducing the intake of protein. Researchers have found that if dietary 
restrictions are introduced shortly after birth, the devastating consequences of PKU 
are significantly minimized (Batshaw & Lanpher, 2013). Current thinking sug-
gests that dietary restrictions be maintained throughout the person’s life (National 
Institutes of Health, 2016). As individuals with PKU get older, dietary control 
becomes more difficult. Of particular concern are women of childbearing age who 
have PKU. The metabolic imbalances within these women can cause serious con-
sequences to the developing fetus. In more than 90 percent of these pregnancies, 
babies are born with intellectual disability and heart defects, and they are usually 
of low birth weight. However, returning to an individualized, restricted diet prior 
to pregnancy and maintaining it throughout pregnancy usually results in a healthy 
baby (Batshaw & Lanpher, 2013). Awareness of this concern has resulted in warning 
labels on many popular food items such as diet soft drinks and some low-fat foods 
(“Caution: product contains phenylalanine”).

phenylketonuria (PKU): An inherited 
metabolic disorder resulting from 
the inability of the body to convert 
phenylalanine to tyrosine; can be 
detected at birth and controlled by diet; 
left untreated, consequences are often 
severe.

Down syndrome most often results in mild to moderate intellectual disability.
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