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FIGURE 5.14 Karyotype From a 
Female With Down Syndrome
Humans have 23 pairs of 
chromosomes. In those with Down 
syndrome, there is an extra (third) copy 
of chromosome 21. Karyotyping is the 
process of pairing and ordering all the 
chromosomes of an organism.
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a number of projects to help individuals with Down syndrome find work. The 
Special Olympics also offers an opportunity for these individuals to compete in 
sports.

The disorder occurs during pregnancy with cell division, which results in an 
extra copy of chromosome 21 (see Figure 5.14). The CDC estimates that 1 out of 
every 691 babies born in the United States has Down syndrome, which results 
in approximately 6,000 births per year (www.cdc.gov/ncbddd/birthdefects/
DownSyndrome.html). This number is lower for young mothers and higher 
for women over age 35. It is possible to identify a fetus with Down syndrome 
through a procedure referred to as amniocentesis. Additional tests examine 
DNA material and are referred to as noninvasive prenatal testing. Brand names 
of this test include Harmony Prenatal Test and MaterniT21 PLUS. These tests 
are recommended in the United States and parts of Europe for pregnant women 
over the age of 35.

Another chromosome disorder that results in IDD is called fragile X syn-
drome. This is caused by a particular gene, FMR1, producing too little of a protein 
needed for brain development. As the name implies, this takes place on a fragile 
area of the X chromosome. Since males have only one X chromosome, they show 
more severe problems than females with the disorder. The symptoms include 
problems in intellectual development, emotional outbursts, and delays in motor 
development. Current estimates by the CDC are that about 1 in 4,000 males and 1 
in 6,000 to 8,000 females have the disorder.

IDD Related to Metabolism
Phenylketonuria (PKU) is a medical condition in which a particular liver enzyme 
does not function correctly. This, in turn, can lead to IDD by preventing myelina-
tion of the neurons in the brain. Fortunately, the disorder can be treated through 
diet by restricting foods such as milk and eggs that contain phenylalanine. In the 
United States, blood testing for PKU at birth is legally required for all infants. The 
disorder appears to be carried by a recessive gene. Thus, both parents must have 
the gene for the disorder to appear.

IDD Related to Gestation
The gestational period from conception to birth is a critical one for fetal development. Some 
researchers see morning sickness as a natural way in which the fetus is protected. That is, this 
period in which a pregnant woman is sensitive to a variety of foods and feels nauseous and vom-
its reduces potential danger to the fetus. However, it is possible for the mother to engage in sub-
stance abuse, experience malnutrition, or have an infection that can lead to a number of disorders 
including IDD. Prevention is designed to reduce environmental risk factors in pregnant women.

The extent to which there are intellectual, emotional, or motor deficits is largely related to the 
degree of exposure the fetus experiences. Greater exposure may lead to a miscarriage or stillbirth. 
Less exposure may lead to fewer developmental problems. Maternal malnutrition such as iron, 
zinc, or iodine deficiency will lead to slower developmental processes. Iodine deficiency results in 
a disorder known as cretinism. Children with this disorder show slower development including 
cognitive processes. This disorder is less common today with the addition of iodine to table salt. 
Substance abuse on the part of the mother can also influence the child’s developmental processes. 
Alcohol, for example, will enter the fetus’s bloodstream. Heavy use of alcohol will result in fetal 
alcohol syndrome (FAS), which includes low birth weight, lower intellectual functioning, and 
problems with cognitive processes such as attention and memory. Likewise, the use of cocaine 
leads to a phenomenon known as “crack babies” in which the child has problems with language 
and other cognitive processes. Finally, a variety of infections put the fetus at risk for later develop-
mental problems.
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