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Vitamin D is a fat-soluble vitamin that is essential for 
all human beings and has a major influence in main-
taining and promoting health. It is called the sunshine 
vitamin, as a major part of it is formed due to the 
effect of sunlight on the skin. The requirements of this 
vitamin are increased during pregnancy and lactation. 
During pregnancy, inadequate levels may interfere 
with the pregnancy outcome, and this has deleterious 
effects on the newborn. Many factors interfere with 
the adequate production of this vitamin in the body. 
Supplementation during pregnancy, lactation, and 
infancy is routinely recommended. Remaining outdoors 
for longer duration, especially between 10 AM and 3 
PM, will ensure sufficient production of vitamin D in 
the body.

Physiology of Vitamin D
Vitamin D exists in 2 forms: D2, also known as ergo-
calciferol, which is synthesized by plants, and D3, or  
cholecalciferol, which is synthesized by mammals.

The human skin has 7-dehydrocholesterol as a cell 
component. On exposure to ultraviolet B light from the 
sun’s rays, 7-dehydrocholesterol is converted to previ-
tamin D3. The skin’s heat acts on this previtamin and 
converts it into vitamin D3, which is bound to a protein 
called vitamin D–binding protein and transported to 
the liver. Here, it undergoes enzymatic transformation 
and is converted to 25-hydroxyvitamin D (25(OH) D), 
and subsequently to 1,25-dihydroxy (1,25(OH)2) 
vitamin D. Serum concentrations of 25(OH)D reflect 
the nutritional status of the individual.
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Role of Sunlight
Sunlight plays a major role in the synthesis of vitamin D 
in the body. Exposure to the sun in the summer months 
generates adequate amounts of the vitamin within a 
short period.

However, many factors affect its production—the 
skin pigmentation, the season, amount of cloud cover, 
clothing, and the physiologic status of the person. Half 
an hour of sunlight exposure delivers almost 50,000 IU 
of vitamin D in fair-complexioned persons. The skin 
melanin is known to absorb ultraviolet B rays from 
sunlight, which decreases almost 90% of vitamin D 
production.

Excessive and direct exposure to the sun’s rays is associ-
ated with an increased risk of skin malignancy. Hence, 
the current guidelines issued by the Center for Disease 
Control and Prevention encourage physical activity 
outdoors but recommend the use of protective clothing 
and use of sunscreen lotions. It is advised to keep 
infants out of direct sunlight until 6 months of age.

Vitamin D Homeostasis in 
Pregnancy
Pregnancy is associated with changes in the homeo-
stasis and requirement of vitamin D, which is linked 
to calcium homeostasis. During the second trimester 
of pregnancy, there is a 50% to 100% increase in the 
concentration of serum 1,25(OH)2 vitamin D, which 
further increases to 100% in the last trimester. Calcium 
absorption is positively linked to the serum levels of 
1,25(OH)2 vitamin D.

Effects of Vitamin D on 
Pregnancy Outcome
Low levels of vitamin D in the early trimesters of preg-
nancy have been shown to affect the blood pressure 
of the mothers. An increase in the incidence of preec-
lampsia has been noted in some studies when the 
maternal levels of vitamin D were deficient. Further-
more, the likelihood of these women delivering small-
for-gestational-age infants is higher compared with 
those who have normal levels of vitamin D.

Low levels of serum 25(OH)D have an effect on 
insulin secretion and sensitivity, and hence, there is an 
increased likelihood of type 2 diabetes mellitus. This 
is common in some ethnic groups, especially the non-
Hispanic white population.

There is a positive correlation between the serum levels 
of vitamin D and the maternal glucose tolerance test 
during pregnancy. Low levels of 25(OH)D are found to 
be associated with low insulin levels. Hypovitaminosis 
D has been found to be associated with high incidence 
of cesarean delivery, with an almost 4-fold increase in 
the likelihood in primigravidae. There are reports of the 
increased occurrence of bacterial vaginosis in women 
who have low levels of vitamin D during pregnancy. 
This causes deleterious effects on infants. It is essen-
tial to maintain mothers’ health with an adequate daily 
intake of vitamin D supplements.

Effects on the Infant
The immediate effect of low levels of maternal serum 
vitamin D is seen in neonates who develop hypocal-
cemic seizures. This can be a potentially severe problem, 
unless the etiology is accurately diagnosed.

Bone growth and development in infants are associated 
with decreased bone size and density. This may lead to 
easy fracturability later in life. However, if these infants 
are given vitamin D supplements in infancy, there is a 
significant increase in bone density.

Some alterations in the immune status of the infant 
have been correlated to maternal vitamin D intake. 
Low levels of the vitamin noted in the infant’s cord 
blood have been associated with increased occurrence 
of bronchiolitis infection with respiratory syncytial 
virus as well as other respiratory infections.

Breast-feeding and  
Vitamin D
Breast-feeding is recommended for all infants, as it 
provides all the required nutrients and immune factors 
needed for optimal growth and development. However, 
breast milk alone is not sufficient to provide 400 IU of 
vitamin D, which is the daily requirement for optimal 
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growth. Hence, the American Academy of Pediatrics 
has recommended the supplementation of vitamin D to 
be started within the first few days of life.

Supplementation in 
Pregnancy and Breast-
feeding
General supplementation of vitamin D for all pregnant 
women has been recommended at a dose of 400 IU/ day. 
However, women “at risk,” especially those who are 
more likely to develop preeclampsia, should be given 
doses up to 800 IU/day. The supplementation should be 
continued during the breast-feeding period. This must 
be complemented with the administration of 400 IU of 
vitamin D per day for infants, starting in the early days 
of life.
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