Nutrition has a huge influence on fetal growth.

Deprivation of calories or protein in animals results in infertility, fetal death and reabsorption, malformations, growth retardation, smaller placentas, smaller head size and fewer brain cells, and smaller organs.

10-20% of low birth weight infants in the US result from intrauterine growth retardation, as opposed to preterm delivery. Intrauterine growth retardation can result from fetal malnutrition.

Fetal malnutrition doesn’t necessarily mean that the mother was malnourished. It could result from poor transfer of nutrients through placenta.

Natural experiments have been observed during times of famine. During World War II, there were several opportunities to examine birth statistics before, during, and after periods of acute famine. There was an 18-month siege of the city of Leningrad in 1942. Incidence of low birth weight increased and fetal mortality doubled. In Great Britain perinatal mortality actually declined during WWII when pregnant and lactating women were given top priority in food distribution.

[bookmark: _GoBack]The most detailed information on malnutrition and reproduction was gathered during the Dutch Famine which lasted 6 months over the winter of 1943-44. A German blockade cut off food and fuel shipments from farm areas to punish the reluctance of the Dutch to aid the Nazi war effort. The average calorie intake dropped to <1000 kcal/day and protein dropped to 30-40 grams/day.  (The RDA for a 140 lb adult is about 50 g/day.)  During this time the average birth weight decreased by 200 grams (7 ounces- almost a half-pound). Babies that were conceived during or shortly before the famine experienced more stillbirths and birth defects. However, since the famine lasted 6 months, the mothers received adequate food during the last weeks of gestation. The babies who survived had decent birth weights. The babies who were born during the famine were small-for-gestational-age, SGA, because their mothers were deprived during late pregnancy and that’s when the baby should have been putting on the most weight. These babies were disproportionate SGA. That means they had normal length and head circumference, but they were very skinny.

The three factors most closely correlated with birth weight are the height of the mother, her weight when she became pregnant, and how much weight she gained during pregnancy.  

Bigger mothers have bigger babies. Birth weight is NOT influenced by size of father. If the mother is small and the dad is big and tall, the baby will probably be born smaller and grow faster during the first year, catching up to its genetically determined size. If the mother is big and tall and the dad is small, the baby will probably be born big and grow slower during the first year, lagging down to its genetically determined size.

The size of mother determines the size of placenta and, thus, the blood supply and nutrients available to fetus. Entering pregnancy short and thin puts a woman at risk of a poor pregnancy outcome.

Women who are 10% below a healthy weight have increased risk of having low birth weight babies, giving birth prematurely, and having babies with low Apgar scores. Women who weigh less than 95 pounds are at greatest risk. However, they may be able to offset some of the risk by gaining more weight during pregnancy.

Gestational weight gain has a significant influence on birth weight in thin and normal weight women, but not in overweight or obese women. Overweight women tend to have bigger babies no matter how much weight they gain during pregnancy. Supplementation trials have increased weight gain and birth weight, especially in the most malnourished underweight women. It’s hard to show dramatic results in the United States because even very low income women do not tend to be underweight.

In 2009, the Institute of Medicine made the recommendations on this slide based on research on pregnancy outcomes.

During the 1st trimester a woman should only gain 2-4 pounds; this represents fluid and expanding maternal tissues.

During the 2nd trimester women gain about 1 pound per week. The second trimester is the time of the highest rate of weight gain. The mother accumulates fat to use during last trimester when she is sparing glucose for the fetus. She will also use that fat for successful lactation.

During the 3rd trimester weight gain slows down and the mother may even lose a little weight at the very end.

If the mother doesn’t gain enough weight, her baby is at risk of being low birth weight and having a low Apgar score. The mother may experience anemia.
If the mother gains too much weight she is at risk of developing a number of problems as listed on this slide.

Providing extra food improves pregnancy outcome in groups of high-risk, low-income pregnant women in both developing and developed nations.
In the United States, research has shown that the Supplemental Nutrition Program for Women, Infants, and Children (WIC) has significant benefits on duration of pregnancy, birth weight, head circumference, fetal mortality, and neonatal mortality.

WIC is sponsored by the Food and Nutrition Service of the USDA; it was authorized by Congress in 1972. The target population includes pregnant and postpartum women and children up to age 5. To participate, they must be at nutritional risk and meet the income requirements. WIC is administered by state health departments. WIC units must make nutrition education and health services available.

For each dollar invested in WIC, about three dollars are saved in Medicaid, SSI, and special education and other health care within the first year of birth.  
You will learn the details of the WIC program in other courses.


