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Dietary Supplements in the Perinatal Period
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The physiologic changes of pregnancy, in addition to the nutritional needs of the growing fetus, 
require supplementation and dietary changes during pregnancy. Additional macronutrient needs 
include protein and polyunsaturated fatty acids. Micronutrients also have important roles in 
supporting maternal health and fetal development, including vitamins A, D, C, B 6 , B 12 , and K, in 
addition to iodine, iron, choline, zinc, calcium, and folate. The most common form of supple-
mentation in pregnancy is oral prenatal vitamins, although these can vary in their composition 
and inclusion of certain micronutrients. Nutrient supplementation also varies according to pre-
pregnancy medical conditions and diagnoses made during pregnancy. Examples of some con-
ditions that require modified supplementation include anemia, multiple gestation, history of 
bariatric or gastrointestinal surgery, and a personal history or pregnancy history of neural tube 
defects. Finally, significant socioeconomic drivers of health shape access to adequate prepreg-
nancy and perinatal nutrition, and targeted interventions, including supplementation, may be 
necessary to address these disparities.
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DOI: 10.1097/AOG.0000000000006098

In pregnancy, the needs of the growing fetus and the 
changes in maternal physiology often require addi-

tional supplements and dietary changes. In this article, 
we aim to review metabolic demands and nutrient 
requirements in pregnancy, summarize components 
of dietary supplements, and provide guidance on spe-
cial populations who require additional or unique die-
tary supplements in the perinatal period.

Daily caloric requirements are an additional 
300 kcal/d, averaged over the entire pregnancy, 
which accounts for the metabolic activity of maternal 
tissue and the growth of the fetus and placenta. 1,2 This 
increased energy requirement is not evenly distrib-
uted throughout the span of pregnancy and varies 
according to the person’s prepregnancy weight and

physical activity levels. There is no need for addi-
tional energy supplementation in the first trimester, 
but an additional 340 kcal/d and 452 kcal/d are 
needed in the second and third trimesters, 
respectively. 1,2

MACRONUTRIENTS

Nutrient requirements in pregnancy can be catego-
rized into macronutrients (carbohydrates, protein, fat) 
and micronutrients (vitamins, minerals). The recom-
mendation for carbohydrates (45–65% of total calories 
or at least 175 g) and fat (20–35% of calories, 40–60 g 
daily) is similar for pregnant and nonpregnant people, 
but pregnant people need more protein, 71 g/d, com-
pared with the recommended 46 g/d for nonpregnant 
adult females. 1

Essential lipids, which cannot be synthesized by 
the body and must come from nutrition or supple-
mentation, are important for energy storage and cell 
membrane regulation in the brain and retina. 3 These 
include long-chain omega-3 polyunsaturated fatty 
acids (PUFAs), among which the most biologically 
active omega-3 fatty acids are eicosapentaenoic acid 
and docosahexaenoic acid. 3 Docosahexaenoic acid is 
important in fetal growth and development. 3 The U.S. 
Food and Drug Administration recommends supple-
mentation of PUFAs in pregnancy, which is typically 
200–300 mg/d docosahexaenoic acid. 4
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Polyunsaturated fatty acids can be obtained 
through supplements or by consuming 8–12 ounces 
of fish per week; other notable sources include flax, 
hemp, and walnuts. Pregnant people should avoid fish 
with high mercury concentration, which includes king 
mackerel, tilefish, shark, swordfish, marlin, orange 
roughy, and bigeye tuna; canned light tuna, canned 
albacore or white tuna, and yellowfin tuna are safe to 
consume in pregnancy. 4 A study of reproductive-aged 
and pregnant people in the United States reported 
a mean seafood intake of only 0.44 ounces per day, 
and 100% consumed less than 8 ounces per day. 5 

Observational studies of pregnant people consuming 
seafood with docosahexaenoic acid suggest improved 
infant health and neurodevelopmental outcomes with 
higher consumption of seafood. 6 However, random-
ized controlled trials of supplements in pregnancy 
have shown mixed outcomes. 6–8 Helland et al 7 re-
ported higher mental processing scores (a measure 
of intelligence) at 4 years among children of mothers 
who took cod liver oil (1,183 mg docosahexaenoic 
acid, 803 mg eicosapentaenoic acid) compared with 
corn oil (4,747 mg linoleic acid and 92 mg a-linolenic 
acid). In another longitudinal study, mean cognitive 
and language scores at 18 months and assessments of 
cognition, language, and executive function at 4 years 
were not different in pregnant people who received 
fish oil supplements (800 mg docosahexaenoic acid, 
100 mg eicosapentaenoic acid) compared with those 
who received placebo. 6–8 A systematic review of 9 
randomized controlled trials of PUFA supplements 
in pregnant people concluded that there were no sus-
tained benefits to infant cognition or visual develop-
ment. 9 The Agency for Healthcare Research and 
Quality report summarized 95 randomized controlled 
trials and 48 other prospective longitudinal studies 
and nested case–control studies of either fish oil sup-
plements or combinations of docosahexaenoic acid 
and eicosapentaenoic acid in pregnant or breastfeed-
ing people and found no consistent effects on infant 
health outcomes. 10 Given the available evidence, we 
typically recommend consumption of fish to achieve 
the recommended amount of PUFA in pregnancy. 
Supplementation with docosahexaenoic acid or doco-
sahexaenoic acid in combination with eicosapentae-
noic acid is recommended if people do not have 
access to or have intolerance of fish sources, although 
the evidence to support this supplementation is 
limited.

MICRONUTRIENTS

Several micronutrients have important roles in sup-
porting maternal health and fetal development, and

deficiencies and excesses can have significant clinical 
implications. Table 1 includes the dietary reference 
intakes for micronutrients in pregnancy, the majority 
of which are compiled by Landon et al. 1 In this sec-
tion, we describe important considerations in supple-
mentation of these nutrients.
• Vitamin A is recommended at 770 micrograms/d in 
pregnancy. It is important for fetal cardiac and 
craniofacial development, can cause cranial neural 
crest cell dysfunction at higher doses, and increases 
the risk for fetal microcephaly. 1 As a result, this 
vitamin should be obtained primarily through diet, 
and high-dose supplements including retinol forms 
should be avoided. Vitamin A can be found in 
carrots, leafy green vegetables, and sweet potatoes. 11

• Vitamin D is recommended at 600 international 
units/d in pregnancy. Higher-dose regimens used to 
treat vitamin D deficiency have not been studied 
during pregnancy, and the optimal serum level for 
pregnancy is not known, but most experts agree that 
1,000–2,000 international units/d of vitamin D is 
safe. 12 Notably, several population studies, includ-
ing people from the United States, found that 40– 
50% of pregnant people were deficient in vitamin D 
despite supplement use. 13,14 Vitamin D is a fat-
soluble vitamin, and deficiency can be secondary 
to malabsorption. Vitamin D can be found in forti-
fied milk and wheat products, salmon, mackerel, fish 
liver oils, and egg yolks. 11

• Vitamin C is recommended at 75 mg/d in preg-
nancy. The majority of people receive adequate 
amounts through diet, but supplements may be 
particularly important for people who smoke ciga-
rettes as a mediator to reduce oxidative stress. 
Newborns of pregnant smokers who received 
500 mg/d of vitamin C supplements had improved 
pulmonary function tests and decreased wheezing 
through the first year of life compared with those 
who received a placebo. 15 Vitamin C can be found 
in citrus fruits, strawberries, broccoli, and toma-
toes. 11 Emerging literature exists on the association 
of vitamin C deficiency and preeclampsia, which is 
discussed later. 16 At this time, insufficient literature 
exists to recommend vitamin C supplementation 
specifically for preeclampsia risk reduction.

• Vitamin B 6 supports heme synthesis 1 and is effective 
for managing nausea and vomiting in pregnancy. It 
is typically obtained through diet rather than sup-
plements. The American College of Obstetricians & 
Gynecologists (ACOG) recommends 10–25 mg 
three times daily for the management of nausea and 
vomiting in pregnancy, although this amount is 
more than the daily intake needed to support
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Table 1. Dietary Reference Intake of Micronutrients for Pregnant and Nonpregnant People and Associated 
Maternal–Fetal Outcomes

Micronutrient Proposed Maternal–Fetal Benefit Potential Risks of Insufficiency

Vitamin A Fetal craniofacial development 1 Fetal microcephaly, fetal cardiac defects, increased risk of fetal
and maternal infection with excessive amounts, maternal night 
blindness 1

Vitamin D Fetal skeletal development, 1 regulation of 
fetal angiogenesis, maternal calcium 
absorption

Reduced fetal long-bone growth, congenital rickets, neonatal 
fractures 1

Vitamin C Antioxidant, fetal pulmonary function 1,15 Associated with risk of preeclampsia 72

Vitamin B 6 Fetal heme synthesis 1 Associated with risk of preeclampsia, hyperemesis gravidarum,
concurrent B 12 and folate deficiency, and neurologic disorders 
in infants 72

Vitamin B 12 Fetal neurodevelopment 19 Cause of maternal macrocytic anemia, observational studies link
vitamin B 12 deficiency to impaired fetal cognitive 
development 19

Vitamin K Maternal and fetal clotting factor synthesis 1 Risk of maternal hemorrhage or neonatal hemorrhage 75 

Iodine Fetal neurodevelopment 20 Maternal goiter, maternal hypothyroidism, severe fetal 
hypothyroidism leading to cognitive delay or myxedema 76

Iron Prevents maternal anemia; supports fetal 
growth 1

Maternal iron-deficiency anemia; subsequently increases risk of
maternal and neonatal death, preterm delivery, and low birth
weight 1

Choline Fetal brain development; fetal neural tube 
closure 1

Some association with fetal cognitive and neurobehavioral 
outcomes (primarily in animal models) 78

Zinc Maternal enzyme function; immune support 1 Intrauterine growth restriction, teratogenesis, fetal demise 1 

Calcium Fetal skeletal development 1 Associated with gestational hypertension, preterm delivery, and
preeclampsia 1

Folate Fetal cell growth; fetal neural tube closure 
(18–28 d after fertilization) 1

Fetal neural tube defects, 22,23 maternal anemia

Micronutrient

DRI 1 Tolerable
Upper Intake 

Level Populations at Risk of DeficiencyNonpregnant Pregnant

Vitamin A 700 micrograms/d 770 micrograms/d 3,000
micrograms/d

Malabsorptive disorders (celiac disease, 
inflammatory bowel disease), chronic 
liver disease, pancreatic insufficiency 

Vitamin D 600 international 
units/d

600 international units/d; those
with prior deficiency may 
require 1,000–4,000 
international units/d

More than 
4,000 
international 
units/d

Malabsorptive disorders (celiac disease, 
inflammatory bowel disease), 
inadequate sunlight exposure 71

Vitamin C 75 mg/d 85 mg/d 2,000 mg/d Alcohol use disorder, history of smoking, 
type 1 diabetes, malabsorptive 
disorders (celiac disease, inflammatory 
bowel disease) 73

Vitamin B 6 1.3 mg/d 1.9 mg/d 100 mg/d Malabsorptive disorders (celiac disease,
inflammatory bowel disease),
autoimmune diseases (including
rheumatoid arthritis), chronic renal 
disease, isoniazid use 74

Vitamin B 12 2.4 micrograms/d 2.6 micrograms/d Unknown Pernicious anemia, malabsorptive 
disorders (celiac disease, inflammatory 
bowel disease), vegetarian or vegan 
diet

Vitamin K 90 micrograms/d 90 micrograms/d Unknown Malabsorptive disorders (celiac disease, 
inflammatory bowel disease)

Iodine 150 micrograms/d 250–300 micrograms/d 1,100 
micrograms/d

Lactose intolerance or diets without dairy 
products, 77 diets lacking iodized salt

(continued )
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pregnancy (1.9 mg/d) in the absence of these 
symptoms. 17 Foods high in B vitamins include liver, 
pork, chicken, bananas, beans, and whole-grain 
breads. 11

• Vitamin B 12 is associated with fetal brain growth, 
myelination, neurogenesis, and synaptic connectiv-
ity, although this evidence is limited and found 
primarily in observational studies. 18 The recom-
mended intake in pregnancy is 2.6 micrograms/d. 
Separately, vitamin B 12 deficiency is a known cause 
of maternal anemia and may also be associated with 
maternal metabolic dysfunction and insulin 
resistance. 19

• Vitamin K is essential for clotting factor synthesis, 
but poor placental transfer in all pregnancies ne-
cessitates neonatal supplementation. 1 The recom-
mended dietary intake is 90 micrograms/d, which is 
typically obtained through diet. Common dietary 
sources include spinach, kale, broccoli, iceberg let-
tuce, and fats and oils, including soybean and canola 
oil. 11

• Iodine requirements in pregnancy are 250– 
300 micrograms/d. Iodine deficiency has been 
identified by the World Health Organization as the 
leading preventable cause of childhood develop-
mental delay and is a leading cause of fetal hypo-
thyroidism. 20 This association is well described in 
the literature, although most people obtain suffi-
cient iodine through fortified diets including 
iodized salt.

• Iron is a mineral used in red blood cells. Iron re-
quirements increase in pregnancy to support 
increased maternal blood volume and fetal de-
mands. 1 In pregnancy, the recommended daily 
intake of iron is 27 mg/d. Iron supplements for 
preexisting anemia are discussed separately within 
this article. Iron deficiency is a well-known cause of 
maternal anemia and has lasting maternal cardio-
vascular effects. Iron supplementation should be 
considered a priority in pregnancy. Iron can be 
found in beans, lentils, enriched wheat products, 
beef, turkey, liver, and shrimp. 11 Iron absorption is 
aided by foods rich in vitamin C, including oranges, 
grapefruit, strawberries, and peppers. 11

• Choline is recommended at 450 mg/d and 550 mg/ 
d in lactating people. Choline supports fetal brain 
development and is found in foods such as eggs, 
peanuts, chicken, beef, and soy products. 1 Although 
this topic is the subject of ongoing research, partic-
ularly in the setting of prenatal alcohol exposure, 
very limited evidence suggests that choline supple-
ments are associated with improved fetal cognitive 
outcomes in the broader population. 21 There is no 
robust evidence to support additional choline sup-
plements in pregnancy, although choline is com-
monly found in prenatal supplements.

• Zinc is recommended at 11 mg/d in pregnancy. 
Although routine supplementation is likely not 
needed, pregnant people may require zinc supple-
ments when high-dose iron (more than 60 mg/d) is

Table 1. Dietary Reference Intake of Micronutrients for Pregnant and Nonpregnant People and Associated 
Maternal–Fetal Outcomes (continued )

Micronutrient

DRI 1 Tolerable
Upper Intake 

Level Populations at Risk of DeficiencyNonpregnant Pregnant

Iron 18 mg/d 27 mg/d Unknown Vegetarian or vegan diet, history of heavy 
menstrual bleeding, malabsorptive 
disorders (celiac disease, inflammatory 
bowel disease), multiple gestation 

Choline Approximately
425 mg/d

450 mg/d (550 mg/
d breastfeeding)

3,500 mg/d 79 Concurrent folate or B 12 deficiency

Zinc 8 mg/d 11 mg/d 40 mg Concurrent use of high-dose iron (more 
than 60 mg/d) increases risk of zinc 
deficiency resulting from competitive 
absorption 22,23

Calcium 1,000 mg/d (more 
than 19 y of age)

1,000–1,300 mg/d 2,500 mg/d 80 Lactose intolerance or diets without dairy 
products

Folate 400 micrograms/d 400–800 micrograms/d Unknown Malabsorptive disorders (celiac disease, 
inflammatory bowel disease), 
megaloblastic anemia, alcohol use 
disorder

DRI, dietary reference intake.
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administered because of competitive 
absorption. 22,23

• Calcium is recommended at 1,000–1,300 mg/d in 
pregnancy. This nutrient is available through dairy 
products, but supplements may be needed in those 
with vegan diets or in people with lactose intoler-
ance. Calcium is also found in broccoli, fortified 
wheat products, almonds, sesame seeds, sardines, 
and dark leafy green vegetables. 11 Calcium is 
essential for fetal skeletal development. 1

• Folate is critical for neural tube closure, which is 
completed by 28 days after fertilization, emphasiz-
ing the need for sufficient intake before 6 weeks of 
gestation. The Centers for Disease Control and 
Prevention recommends that all people with the 
potential to be pregnant consume 400 micrograms/ 
d of folic acid. 22,23 Folate is the formulation found 
naturally in foods, whereas folic acid is the synthetic 
form used in supplements and fortified foods. 11 

Because humans cannot synthesize folate, dietary or 
supplemental intake is essential, making it the most 
prevalent micronutrient deficiency in pregnancy. 

There is no indication for routine screening for 
micronutrient deficiencies or excesses in the absence 
of a known deficiency, symptoms of a deficiency, or 
prior bariatric surgery. However, included in Table 1 
are the conditions or known risk factors for deficiency. 
We recommend that clinicians review their patients’ 
history for these risk factors to determine the need for 
additional supplementation or discussion of diet 
modification.

PRENATAL VITAMINS

Prenatal vitamins contain both vitamins and micro-
nutrients and are a form of a multivitamin or multi-
nutrient supplement that is specially designed for 
people planning a pregnancy or pregnant people. 
For purposes of this article, the term “prenatal vita-
min” will be used to refer to these multivitamin sup-
plements. Prenatal vitamins emerged as a key 
component of prenatal care in the mid-20th century 
after the discovery of the role of folic acid in prevent-
ing neural tube defects. 24 Subsequent public health 
efforts in the United States and internationally such 
as the 1998 Folate Fortification Program mandated 
the enrichment of cereals, pastas, rice, and breads with 
folate, resulting in a marked decline in neutral tube 
defect prevalence. 24 These interventions were repli-
cated with similar success in Canada. 25

Prenatal vitamins are formulated to provide 
a range of micronutrients critical for pregnancy but 
do not contain all the recommended micronutrients. 
Folic acid remains foundational, with most commer-

cially available prenatal vitamins containing 800 
micrograms, although specialized prenatal vitamins 
may contain more folic acid. 26

Iron, typically included as either ferrous fumarate 
or polysaccharide iron complex, can be found at 
doses of 18–27 mg in most prenatal vitamins. 27,28 Of 
note, the amount of iron can differ according to the 
formulation, with tablets or soft gels typically contain-
ing iron, whereas gummy prenatal vitamins do not 
contain iron. The amount of elemental iron, which 
refers to nutritionally available iron, differs according 
to the specific form of iron included. For example, 
ferrous fumarate is 33% elemental iron, which means 
that 300 mg ferrous fumarate includes only about 
99 mg elemental iron. 29 We recommend that clini-
cians be attentive to the type of prenatal vitamins their 
patients are taking and the amount of iron the supple-
ments contain, especially if they are diagnosed with 
concurrent iron deficiency.

Calcium is not always included in prenatal 
vitamins 28 ; if it is included, the amount ranges from 
150 to 300 mg/tablet. 27,30 Calcium can interfere with 
iron metabolism; subsequently, clinicians may pre-
scribe calcium supplements separately so that they 
can be taken at a different time of day from an iron-
containing prenatal vitamin. Other vitamins typically 
included in prenatal vitamins are vitamin D (com-
monly 600 international units but up to 2000 interna-
tional units in some brands), vitamin C (commonly 85 
mg), and vitamin B 12 (commonly 2.8 micrograms, 
although some brands offer up to 8 micro-
grams). 27,28,30 Essential elements such as iodine (150 
micrograms) and zinc (13 mg), as well as PUFAs such 
as docosahexaenoic acid (200–350 mg), are also fre-
quently included. 27,28

Prenatal vitamins are regulated by the U.S. Food 
and Drug Administration as dietary supplements 
after they are on the market. Dietary supplements 
must comply with the Dietary Supplement Health 
and Education Act of 1994. 31 A supplement is defined 
as “any product which contains one or more dietary 
ingredients, such as vitamins, minerals, herbs or 
other botanicals, or amino acids, used to supplement 
the diet.” 31 However, there are no specific mandated 
ingredients in a prenatal vitamin, and the U.S. Food 
and Drug Administration does not regulate their 
effectiveness. Notably, a recent analysis of 48 top-
selling prenatal vitamins found that none of them 
met ACOG’s recommendations for five key nu-
trients: folic acid, iron, docosahexaenoic acid, vita-
min D, and calcium. 32 The Government 
Accountability Office has called for increased regu-
lation of prenatal vitamins, given the inconsistencies
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in labeling and differences between what is in supple-
ments and what is recommended. 33

Appendix 1, available online at http://links.lww. 
com/AOG/E386, provides examples of micronutrient 
contents and doses in three prenatal vitamins with 
omega-3 PUFAs that are available over-the-counter 
in the United States and commonly taken during preg-
nancy. Two of the supplements were chosen because 
of their high status on the current market share. We 
do not recommend a particular brand of prenatal vi-
tamins. Instead, it is important to focus on taking 
a supplement that contains at least 400 micrograms 
folic acid and 27 mg iron, which are found in all three 
example vitamins in Appendix 1, http://links.lww. 
com/AOG/E386. Of note, the composition of these 
vitamins is generally similar, but they do not contain 
the same micronutrients or doses.

The other important aspect of prenatal vitamin 
supplements is that they are taken consistently. A 
prenatal vitamin should not be the only source of 
micronutrients; a balanced diet is essential to com-
plete nutrition during pregnancy. If people are not 
consuming diets that include fish, we also recommend 
a prenatal vitamin or an additional supplement 
containing at least 200 mg docosahexaenoic acid or 
docosahexaenoic acid combined with eicosapentae-
noic acid. Vitamin C, vitamin D, calcium, iodine, 
choline, and zinc may be included in prenatal 
vitamins but are not essential if pregnant people are 
consuming a balanced diet.

PREPREGNANCY AND 
PREGNANCY SUPPLEMENTS

People with the potential to be pregnant should take 
a prenatal vitamin at least 1 month, but ideally 2–
3 months, before becoming pregnant. 20,34 This rec-
ommendation should be included as part of routine 
prepregnancy counseling. Prenatal vitamin supple-
ments can cease at delivery for most people, but 
some experts recommend continuing supplements 
for at least 4–6 weeks postpartum. 20 For some preg-
nant people, a prenatal vitamin may not be neces-
sary. For example, people without comorbidities or 
who consistently consume a balanced diet may not 
require all the components in a prenatal vitamin. 
However, given that most people in the 
United States do not meet the recommendations for 
nutrition during pregnancy and given the appetite 
changes and food aversions that commonly accom-
pany pregnancy, it may be difficult to obtain the 
critical micronutrients (eg, folate, iron) from 
diet alone. Furthermore, a large systematic review 
of 17 trials reported that a daily multiple micronu-

trient supplement containing iron and folic acid com-
pared with individual supplements of iron and folic 
acid reduced the risk for small-for-gestational-age 
birth weight (average risk reduction 0.92, 95% CI, 
0.88–0.97) in low- and middle-income countries. 35 

It is our practice to either recommend or prescribe 
a prenatal vitamin to all our patients. Pregnant peo-
ple have hundreds of options for brand or generic 
formulations with wide variation in costs. We also 
individually review the content of a patient’s prenatal 
vitamin or other supplements they are taking to 
ensure that there are no deficits or excesses in sup-
plement consumption.

DISPARITIES IN NUTRITIONAL STATUS IN 
PREGNANCY AND PRENATAL VITAMIN USE

There are significant racial and socioeconomic dis-
parities in micronutrient deficiencies, in addition to 
the use of prenatal vitamins and other supplements in 
the perinatal period.

Nulliparous pregnant people living in food deserts 
(defined as specific geographic locations lacking 
consistent, sustainable access to food that is both 
nutritionally adequate and safe) were more likely 
to have lower prepregnancy diet quality at baseline, 
as defined by scores from the Healthy Eating Index, 
compared with those not living in food deserts. 36 In 
particular, those living in food deserts were more 
likely to not meet the five Healthy Eating Index 
goals for intake of fruit, total vegetables, greens 
and beans, seafood and plant protein, and fatty 
acids. 36 As noted previously, these food groups 
make up the majority of essential pregnancy macro-
nutrients and micronutrients.

National programs intended to provide dietary 
education and increase access to healthy food such as 
the Special Supplemental Nutrition Program for 
Women, Infants, and Children have been shown to 
improve dietary quality in pregnant people with 
household incomes less than $75,000 who use the 
Special Supplemental Nutrition Program for Women, 
Infants, and Children compared with nonrecipients. 37 

In a large cross-sectional study of 1,314 pregnant peo-
ple, prenatal vitamin use and use of any supplement 
were directly correlated with increasing income 
(P,.001); 49.7% of those with a family income–to– 
poverty ratio below 130% used prenatal supplements 
compared with 78.4% of those family income–to–pov-
erty ratio above 350%. 38 Prenatal vitamins and dietary 
supplements vary widely in cost, which results in 
a financial barrier to access. Although many health 
insurance products provide coverage for some formu-
lations of prenatal vitamins, underinsured or
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uninsured pregnant people or those without access to 
a prescriber may have to pay out-of-pocket costs.

Racial disparities are known to exist in dietary 
nutrient intake in addition to the use of dietary 
supplements. One study examining the burden of 
nutrition deficiencies among reproductive-aged 
women in the United States reported that Hispanic 
and African American women had higher prevalences 
of multiple micronutrient inadequacies compared 
with White women, with significant inadequacies in 
vitamin E, magnesium, iron, and vitamin D. 39 Groth 
et al 40 found that, among 93 pregnant African Amer-
ican people receiving prenatal care in an urban setting 
in the United States, estimated average requirements 
were below the recommendations for folate (66%), 
vitamin D (100%), and iron (89%) for the entire preg-
nancy, as measured from 24-hour diet recalls. A com-
bination of 15 observational cohort studies from the 
U.S. Environmental Influences on Child Health Out-
comes Consortium evaluated dietary intake with 
either 24-hour diet recalls or food frequency question-
naires in pregnant people. 41 The highest risks for 
inadequate micronutrient intake were found with 
younger age (specifically between 14 and 18 years of 
age), non-White race or Hispanic ethnicity, less than 
a high school education, and obesity. In one study, the 
use of prenatal vitamins did not differ by race, 42 but 
another study that measured pill count adherence to 
supplements found higher adherence among non-
Hispanic White (79%) compared with non-Hispanic 
Black (72%) people, although it is difficult to ascertain 
whether this was a clinically significant difference. 43 

These differences merit further study and highlight 
inequities in maternal nutrition and micronutrients, 
which may be a result of varied access. 44 Because 
there is an ongoing crisis of Black maternal morbidity 
within the United States, 45 targeted interventions to 
address disparities within perinatal nutrition are 
important to investigate.

There is limited research on the use of validated 
nutrition screening tools in pregnancy. One tool, the 
International Federation of Gynecology and Obstet-
rics Nutrition Checklist, has been proposed for use in 
pregnancy. This tool screens people based on their 
reported nutritional intake and has country-specific 
recommendations for supplements. 46 However, this 
tool and others are limited because they exclude other 
socioeconomic drivers of health, including economic 
stability, health literacy and education, and social and 
community context. It is unclear which particular fac-
tors are highly associated with nutritional deficiencies 
to a degree that would warrant nutritional supplemen-
tation or additional screening based on the presence

of these factors alone. We recommend that prenatal 
care clinicians consider their patients’ social drivers of 
health and diet when prescribing prenatal vitamins 
and supplements and routinely evaluate their patients’ 
use of recommended supplements. We routinely 
screen for social drivers of health with an institution-
specific tool that enquires about difficulties getting 
medicines or paying for medicine and food insecurity, 
among other items. Clinicians use the responses from 
this screening to tailor individual conversations with 
patients about nutrition and supplements.

SPECIAL CONSIDERATIONS FOR 
NUTRIENT SUPPLEMENTATION

Conditions requiring additional screening or supple-
mentation are listed in Table 2 and described in more 
detail below. This is not intended to be an exhaustive 
list but rather describes more commonly encountered 
conditions in obstetric practice.

History of Metabolic and Bariatric Surgery

People with a history of bariatric surgery or surgeries 
that have altered portions of the stomach or intestines 
are at increased risk for deficiencies in both macro-
nutrients and micronutrients. 2 These deficiencies 
occur most commonly after malabsorptive procedures 
such as Roux-en-Y gastric bypass and biliopancreatic 
diversion, although they are also observed after 
restrictive procedures such as gastric banding and 
sleeve gastrectomy. 2 The evaluation and management 
of macronutrient and micronutrient deficiencies have 
not been tested for pregnant people after bariatric 
surgery, so we follow the guidelines of Mechanick 
et al, 47 which are supported by several national soci-
eties for people after metabolic and bariatric surgery. 
The evaluation includes annual vitamin B 12 levels for 
all people regardless of the bariatric surgery type and 
folic acid, iron studies, and vitamin D levels for indi-
viduals with Roux-en-Y gastric bypass and bilio-
pancreatic diversion procedures. Given the high 
prevalence of iron deficiency in pregnancy and its 
high prevalence after bariatric surgery (18% for gastric 
sleeve, 20–55% for Roux-en-Y gastric bypass), 47 we 
also check iron studies in people who had gastric 
sleeve procedures. In pregnancies after metabolic 
and bariatric surgery, we typically follow ACOG’s 
recommendations for the frequency of screening, 
which is once a trimester, 48 and supplement with oral 
formulations initially when deficiencies are found and 
then intravenous or intramuscular formulations if 
there is an inadequate response. For people with a his-
tory of malabsorptive procedures, additional monitor-
ing for fat-soluble vitamins (A, D, E, and K), zinc, and
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copper may be indicated, depending on other clinical 
factors. 47 In addition to targeted supplementation, 
people may be prescribed specialty bariatric supple-
ments after metabolic and bariatric surgery. We rec-
ommend that clinicians be attentive to the 
formulations of these supplements to ensure that they 
contain adequate folic acid for the prepregnancy and 
pregnancy states and avoid supplements that include 
the retinol form of vitamin A. In general, we do not 
recommend taking both a prenatal vitamin and a bari-
atric supplement. Instead, we recommend taking 
a prenatal vitamin along with additional supplemen-
tation as needed for detected deficiencies. We recom-
mend a referral to a nutritionist to help guide this 
management.

Inflammatory Bowel Disease

People with inflammatory bowel disease are at 
increased risk of iron and B 12 deficiency. These levels

should be checked in the first trimester, and supple-
ments should be provided as indicated. 49 There is 
currently no strong recommendation for increased 
folic acid supplementation beyond 400 micrograms 
daily as recommended for the general pregnant pop-
ulation. 49 Some people may experience additional 
gastrointestinal distress with oral iron formulations 
in prenatal vitamins. We recommend a patient-
centered discussion and consideration of intravenous 
iron formulations, if indicated.

Multiple Gestation

Anemia attributable to folate deficiency is eight times 
more likely in twin pregnancies; thus, we recommend 
supplementation with a total of 1,000 micrograms 
folic acid daily compared with the 400 micrograms 
recommended for singleton pregnancies. 2 Additional 
supplementation with 1,000 international units of vita-
min D (compared with 600 international units/d for

Table 2. Additional Screening and Supplementation Considerations

Condition Additional Screening Recommended
Additional Supplements 

Recommended

History of bariatric surgery, 
malabsorptive type

Every-trimester vitamin B 12 level, folic acid 
level, iron panel, vitamin D level 
Consider additional monitoring for fat-
soluble vitamins (A, D, E, and K), zinc, 
and copper
Nutrition consult

Supplementation based on results of 
screening

History of bariatric surgery, 
restrictive type

Every-trimester vitamin B 12 level, 
additional every-trimester iron panel for 
history of gastric sleeve procedure 
Nutrition consult

Supplementation based on results of 
screening

Inflammatory bowel disease First-trimester iron panel and vitamin B 12 
level

Supplementation based on results of 
screening

Multiple gestation No additional screening
Nutrition consult

1,000 micrograms of folic acid daily, 
1,000 international units of vitamin D 
daily, 2,000–2,500 mg calcium daily 

Prior neural tube defect No additional screening 4,000 micrograms of folic acid daily until       
at least the end of the first trimester 

Pregestational diabetes No additional screening No additional supplementation   
Seizure disorder treated with certain
antiepileptic medications 

No additional screening No additional supplementation

Anemia, iron deficiency First-trimester screening with complete 
blood count followed by iron panel if 
anemia is detected

Daily oral 65 mg elemental iron 
supplementation or more based on 
results of screening; consider 
intravenous iron if indicated 

Anemia, vitamin B 12 or folate 
deficiency

First-trimester screening with complete 
blood count followed by iron panel and 
subsequently folate and vitamin B 12 
level screening

Supplementation based on results of 
screening

Vegetarian or vegan diet No additional screening based on 
identification of vegetarian or vegan diet 
alone but could consider screening for 
iron, vitamin B 12 , vitamin D, and 
calcium on a clinical basis for diets 
without dairy and a nutrition consult

Supplementation based on results of 
screening
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singletons) and 2,000–2,500 mg calcium per day 
(compared with 1,000–1,300 mg/day for singletons) 
is also recommended to support maternal and fetal 
bone health. 2 There are no established guidelines for 
supplements in higher-order multiples. We provide 
similar supplements to higher-order multiples and 
twin gestations. A referral to a nutritionist is recom-
mended to help guide this management.

Prior Neural Tube Defect

People with a personal or family history of neural tube 
defects or those with a prior pregnancy affected by 
a neural tube defect, including anencephaly, encepha-
locele, or spina bifida, should receive high-dose folic 
acid supplements. 50 Robust evidence supports folic 
acid supplementation in reducing the risk of neural 
tube defects. Administration of folic acid before preg-
nancy reduced both the first occurrence of fetal open 
neural tube defects and the subsequent occurrence of 
fetal open neural tube defects by an estimated 70%. 50 

We recommend 4 mg folic acid daily in the 3 months 
before pregnancy and until at least the end of the first 
trimester. 34,51 For people who require additional folic 
acid supplements, we do not recommend more than 
one daily prenatal vitamin and instead prescribe sep-
arate folic acid supplements to avoid an excess of 
other nutrients found in prenatal vitamins. This action 
translates into people taking additional pills to meet 
the higher folic acid requirements because folic acid 
supplements usually come in 1 mg tablets.

Type 1 Diabetes Mellitus and 
Pregestational Diabetes

Pregnancies complicated by preexisting type 1 diabe-
tes or other forms of pregestational diabetes are 
associated with an increased risk of neural tube 
defects. Some international guidelines recommend 
enhanced folic acid supplementation 52 with daily 
doses of 1 mg, whereas the World Health Organiza-
tion, Royal College of Obstetricians and Gynaecolo-
gists, and Royal Australian and New Zealand College 
of Obstetricians and Gynaecologists advocate for
5 mg/d. 52,53 However, ACOG continues to recom-
mend standard folic acid supplements in people with 
pregestational diabetes. 34 In line with ACOG’s rec-
ommendations, we recommend standard folic acid 
supplements in people with diabetes.

Seizure Disorder Treated With Valproate 
or Carbamazepine

People with seizure disorders treated with teratogenic 
medications such as valproate or carbamazepine are 
at heightened risk for neural tube defects in their

fetuses. However, these medications have also been 
associated with folate-resistant neural tube defects. 
Although previous recommendations included a daily 
intake of 1 mg folic acid to mitigate teratogenic ef-
fects, 54 high-dose folic acid supplements for those tak-
ing antiepileptic medications are no longer 
recommended by ACOG. 34 The American Academy 
of Neurology similarly recommends standard dosing 
of 400 micrograms folic acid before pregnancy for 
those with epilepsy treated with antiepileptic drugs. 55

Anemia

ACOG recommends screening for anemia with 
a complete blood count in the first trimester and 
again at 24 0/7–28 6/7 weeks of gestation and pro-
ceeding with further evaluation if the hematocrit level 
is less than 33% in the first and third trimesters or less 
than 32% in the second trimester. 56,57 Furthermore, 
unless there are patient-specific contraindications, 
including history of hemochromatosis, thalassemia, 
or other conditions that result in hemolytic anemia, 
the ACOG and the Centers for Disease Control and 
Prevention recommend universal low-dose iron sup-
plements to prevent maternal anemia at delivery. 56,57 

If anemia is detected, the appropriate evaluation in-
cludes iron (ferritin, total iron binding capacity, iron), 
folate, and vitamin B 12 levels, depending on the mean 
corpuscular volume and other clinical or individual 
risk factors. 57 If there is no clinical suspicion for folate 
or vitamin B 12 deficiency, we favor checking an iron 
panel first and, if iron deficiency is not detected, pro-
ceeding with evaluating folate and vitamin B 12 levels.

Management of anemia during pregnancy de-
pends on the cause. For iron-deficiency anemia, sup-
plements with high-dose (at least 65 mg elemental 
iron) oral iron is the first-line treatment. 56 In nonpreg-
nant women, oral iron supplements given on alternate 
days may have similar or even possibly improved 
efficacy compared with daily dosing, with the benefit 
of fewer gastrointestinal side effects compared with 
continuous use. 58,59 A small randomized controlled 
trial conducted in 88 pregnant people with iron-
deficiency anemia found no difference in hemoglobin 
after 6 weeks of treatment between those given 
alternate-day iron supplements (2 tablets of 325 mg 
ferrous sulfate every other day) compared with once-
daily dosing, and adverse effects were similar. 60 

Another randomized controlled trial in pregnant peo-
ple found no difference in the change in hemoglobin, 
hematocrit, ferritin, or hepcidin levels after 6 weeks of 
daily or alternate-day oral iron supplements. 60 Given 
that more frequent iron intake increases hepcidin, 
which then impairs iron absorption, this finding is of
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interest. The association between iron intake and hep-
cidin potentially explains why alternate-day dosing is 
considered more efficacious in the nonpregnant pop-
ulation. In general, we recommend alternate daily 
dosing of iron supplements as an option for those with 
gastrointestinal side effects from oral iron supple-
ments. 56,60 Common iron formulations include fer-
rous sulfate (65 mg elemental iron per tablet), 
ferrous fumarate (106 mg elemental iron per tablet), 
and ferrous gluconate (28–36 mg elemental iron per 
tablet).

Intravenous iron infusions should be considered 
if pregnant people cannot tolerate or do not have an 
adequate response to oral supplements. 56 In a random-
ized controlled trial in Denmark of 201 pregnant peo-
ple who received a single dose of 1,000 mg 
intravenous iron isomaltoside compared with 100-
mg elemental oral iron supplements daily, the hemo-
globin increase was higher in the intravenous com-
pared with the oral iron group at 6, 12, and 
18 weeks after treatment. 61 A recent expert panel con-
sensus recommended intravenous iron supplements 
as first-line treatment, especially in the second and 
third trimesters. 62 However, intravenous iron may 
be more expensive and less accessible compared with 
oral supplements. Therefore, we continue to recom-
mend oral iron supplements as first-line treatment 
with a caveat that it is reasonable, depending on the 
severity of iron deficiency and gestational age, to give 
intravenous iron as first-line treatment if available. 
Finally, other clinical considerations, including a per-
son’s inability to tolerate oral medications or history 
of a malabsorptive condition, may require intrave-
nous iron as the first-line treatment.

In cases of vitamin B 12 or folate deficiency, tar-
geted supplementation of either vitamin B 12 or folate 
(1 mg folic acid daily) is necessary. Treatment of vita-
min B 12 can start with high oral doses (1,000–2,000 
micrograms daily) but may require intramuscular 
forms, depending on the severity of the deficiency 
and other clinical factors. One option for treatment 
is 1,000 micrograms intramuscular vitamin B 12 three 
times a week for 2 weeks, followed by 1,000 micro-
grams once a month. 63 In our practice, we typically 
repeat testing for the deficient factors (iron studies, 
folic acid, vitamin B 12 ) approximately 1 month after 
supplementation began to ensure normalization of the 
values. In people with sickle cell disease (hemoglobin 
SS disease), in addition to other hematologic condi-
tions complicated by hemolytic anemia, routine iron 
supplementation is avoided unless iron deficiency is 
confirmed to avoid risks of iron overload secondary to 
chronic hemolysis and blood transfusions. 64 In addi-

tion, as a result of increased red blood cell turnover in 
people with sickle cell disease, it is recommended that 
these people take 4 mg folic acid daily for the duration 
of the pregnancy. 64

Dietary Considerations

Balanced vegetarian diets that incorporate dairy and 
eggs typically meet macronutrient needs; however, 
protein intake may occasionally be insufficient. Strict 
vegan diets present a higher risk for deficiencies, 
particularly in iron, vitamin B 12 , vitamin D, calcium, 
and PUFAs. Furthermore, diets high in beans and 
whole grains containing phytates may impair zinc 
absorption, necessitating additional zinc supplements. 
Screening for such vitamin deficiencies in people with 
restrictive diets should be considered on a clinical 
basis. We recommend a consultation with a nutrition-
ist for people who follow a vegan diet.

Supplements for Prevention of Preeclampsia

Studies addressing the use of supplements to prevent 
or reduce the risk of preeclampsia are not novel, but 
more recent investigations include calcium, vitamin 
D, and L-arginine supplements. 65–67 A Cochrane 
review of 27 studies found that high-dose calcium supple-
ments, defined as 1 g or more daily, significantly 
reduced the risk of preeclampsia. 65 This effect was 
particularly pronounced in women with low dietary 
calcium intake, defined as less than 900 mg daily. 
Moreover, the World Health Organization recom-
mends a 1.5- to 2-g calcium supplement daily 68 in 
populations in whom calcium intake is low.

Observational studies have associated vitamin D 
deficiency with preeclampsia, and randomized con-
trolled trials have shown a reduction in preeclampsia 
with vitamin D supplements, 66 although the effects on 
short- and long-term neonatal outcomes remain 
uncertain. 69 The mechanism for this finding is thought 
to be related to the reduction of oxidative stress, the 
regulation of endothelial function, and the modulation 
of angiogenesis. 70 Vitamin C supplements, in compar-
ison, were not shown to reduce preeclampsia risk in 
a 2015 Cochrane review of 29 trials. 16

L‐Arginine, a nitric oxide precursor, has also been 
studied for preeclampsia prevention. It is posited to 
oppose vasoconstriction as part of the dysregulated 
angiogenesis that occurs in the pathogenesis of pre-
eclampsia. 67 A recent metanalysis of 20 randomized 
controlled trials and three nonrandomized trials found 
that L-arginine was associated with a reduced risk of 
preeclampsia (relative risk 0.52, 95% CI, 0.35–0.78 in 
four prevention trials) and severe preeclampsia (rela-
tive risk 0.23, 95% CI, 0.09–0.55 in three prevention
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trials), although further work is needed in this area, 
given that the risk of bias was high in several of the 
trials and given the lack of large randomized con-
trolled trials. 67 Optimal dosing and timing of L-argi-
nine supplements should be well defined before any 
recommendation is made for clinical practice.

At this time, the only medication recommended 
by the ACOG for prevention of preeclampsia in select 
populations is low-dose aspirin (81 mg); we concur 
with this recommendation but note that promising 
research is ongoing.

CONCLUSION

The need for additional supplements in the perinatal 
period is driven by nutritional needs for fetal growth 
in addition to the metabolic demands of pregnancy. 
Prepregnancy counseling is an important part of 
optimizing nutrition for future pregnancy and should 
include discussion of a prenatal vitamin or the 
equivalent dietary micronutrients. Clinicians should 
be aware that prenatal vitamins are minimally regu-
lated and require attention to their nutritional content 
when prescribing or recommending a supplement. 
Future policy and advocacy work is warranted to 
regulate and standardize prenatal vitamins to better 
meet nutritional recommendations in pregnancy.

Access to supplements and sufficient nutrition is 
shaped by socioeconomic factors and requires careful 
consideration and counseling in the perinatal period. 
Further investigation is needed with pregnancy-
specific validated screening tools of social drivers of 
health to better target supplements for those at risk for 
nutritional deficiencies.

Although prenatal vitamins remain the mainstay 
of supplements in conjunction with a balanced diet, 
preexisting comorbidities and nutrient deficiencies 
may necessitate extra supplementation. Research to 
describe the additional benefits of supplements in the 
prevention of pregnancy-related comorbidities such 
as hypertensive disorders of pregnancy represents 
a growing area of work.

REFERENCES
1. Landon MB, Galan HL, Jauniaux E, Driscoll DA, Berghella V, 

Grobman WA, et al. Gabbe’s obstetrics normal and problem 
pregnancies. 9th ed. Elsevier Ltd; 2025.

2. Kominiarek MA, Rajan P. Nutrition recommendations in preg-
nancy and lactation. Med Clin North Am 2016;100:1199–215. 
doi: 10.1016/j.mcna.2016.06.004

3. Coletta JM, Bell SJ, Roman AS. Omega-3 fatty acids and preg-
nancy. Rev Obstet Gynecol 2010;3:163–71.

4. U.S. Food and Drug Administration. Advice about eating fish: 
for those who might become or are pregnant or breastfeeding 
and children ages 1–11 years. Accessed March 5, 2025. https:// 
fda.gov/food/consumers/advice-about-eating-fish

5. Zhang Z, Fulgoni VL, Kris-Etherton PM, Mitmesser SH. Die-
tary intakes of EPA and DHA omega-3 fatty acids among US 
childbearing-age and pregnant women: an analysis of 
NHANES 2001-2014. Nutrients 2018;10:416. doi: 10. 
3390/nu10040416

6. National Institutes of Health. Omega-3 fatty acids: fact sheet for 
health professionals. Accessed May 6, 2025. https://ods.od.nih. 
gov/factsheets/Omega3FattyAcids-HealthProfessional/

7. Helland IB, Smith L, Saarem K, Saugstad OD, Drevon CA. 
Maternal supplementation with very-long-chain n-3 fatty acids 
during pregnancy and lactation augments children’s IQ at
4 years of age. Pediatrics 2003;111:e39–44. doi: 10. 
1542/peds.111.1.e39

8. Makrides M, Gibson RA, McPhee AJ, Yelland L, Quinlivan J, 
Ryan P, et al. Effect of DHA supplementation during preg-
nancy on maternal depression and neurodevelopment of young 
children: a randomized controlled trial. JAMA 2010;304:1675– 
83. doi: 10.1001/jama.2010.1507

9. Lo A, Sienna J, Mamak E, Djokanovic N, Westall C, Koren G. 
The effects of maternal supplementation of polyunsaturated 
fatty acids on visual, neurobehavioural, and developmental out-
comes of the child: a systematic review of the randomized trials. 
Obstet Gynecol Int 2012;2012:591531. doi: 10. 
1155/2012/591531

10. Newberry SJ, Chung M, Booth M, Maglione MA, Tang AM, 
O’Hanlon CE, et al. Omega-3 fatty acids and maternal and 
child health: an updated systematic review. Evid Rep Technol 
Assess (Full Rep) 2016:1–826. doi: 10.23970/AHRQEPCER-
TA224

11. American College of Obstetricians & Gynecologists. Nutrition 
during pregnancy: frequently asked questions. Accessed August 
5, 2025. https://acog.org/womens-health/faqs/nutrition-during-
pregnancy

12. Vitamin D: screening and supplementation during pregnancy. 
Committee Opinion No. 495. American College of Obstetri-
cians and Gynecologists. Obstet Gynecol 2011;118:197–8. doi: 
10.1097/AOG.0b013e318227f06b

13. Lee JM, Smith JR, Philipp BL, Chen TC, Mathieu J, Holick MF. 
Vitamin D deficiency in a healthy group of mothers and new-
born infants. Clin Pediatr (Phila) 2007;46:42–4. doi: 10. 
1177/0009922806289311

14. Bodnar LM, Simhan HN, Powers RW, Frank MP, Cooperstein 
E, Roberts JM. High prevalence of vitamin D insufficiency in 
Black and White pregnant women residing in the northern 
United States and their neonates. J Nutr 2007;137:447–52. 
doi: 10.1093/jn/137.2.447

15. McEvoy CT, Schilling D, Clay N, Jackson K, Go MD, Spitale 
P, et al. Vitamin C supplementation for pregnant smoking 
women and pulmonary function in their newborn infants: a ran-
domized clinical trial. JAMA 2014;311:2074–82. doi: 10. 
1001/jama.2014.5217

16. Rumbold A, Ota E, Nagata C, Shahrook S, Crowther CA. 
Vitamin C supplementation in pregnancy. The Cochrane Data-
base of Systematic Reviews 2015;9:CD004072. doi: 10. 
1002/14651858.CD004072.pub3

17. Nausea and vomiting of pregnancy. ACOG Practice Bulletin 
189. American College of Obstetricians and Gynecologists. Ob-
stet Gynecol 2018;131:935. doi: 10.1097/AOG. 
0000000000002604

18. Finkelstein JL, Fothergill A, Venkatramanan S, Layden AJ, 
Williams JL, Crider KS, et al. Vitamin B12 supplementation 
during pregnancy for maternal and child health outcomes. 
The Cochrane Database of Systematic Reviews 2024;1: 
CD013823. doi: 10.1002/14651858.CD013823.pub2

© 2025 by the American College of Obstetricians 
& Gynecologists. Published by Wolters Kluwer Health, Inc. 

Unauthorized reproduction of this article is prohibited.

VOL. 147, NO. 5, MAY 2026 Mokashi et al Dietary Supplements in the Perinatal Period 657

https://fda.gov/food/consumers/advice-about-eating-fish
https://fda.gov/food/consumers/advice-about-eating-fish
https://ods.od.nih.gov/factsheets/Omega3FattyAcids-HealthProfessional/
https://ods.od.nih.gov/factsheets/Omega3FattyAcids-HealthProfessional/
https://acog.org/womens-health/faqs/nutrition-during-pregnancy
https://acog.org/womens-health/faqs/nutrition-during-pregnancy


19. Cruz-Rodríguez J, Díaz-López A, Canals-Sans J, Arija V. 
Maternal vitamin B12 status during pregnancy and early infant 
neurodevelopment: the ECLIPSES study. Nutrients 2023;15: 
1529. doi: 10.3390/nu15061529

20. Marshall NE, Abrams B, Barbour LA, Catalano P, Christian P, 
Friedman JE, et al. The importance of nutrition in pregnancy 
and lactation: lifelong consequences. Am J Obstet Gynecol 
2022;226:607–32. doi: 10.1016/j.ajog.2021.12.035

21. Akison LK, Kuo J, Reid N, Boyd RN, Moritz KM. Effect of 
choline supplementation on neurological, cognitive, and behav-
ioral outcomes in offspring arising from alcohol exposure dur-
ing development: a quantitative systematic review of clinical 
and preclinical studies. Alcohol Clin Exp Res 2018;42:1591– 
611. doi: 10.1111/acer.13817

22. From the Centers for Disease Control and Prevention: recom-
mendations for use of folic acid to reduce number of spina bifida 
cases and other neural tube defects. JAMA 1993;269:1233–8.

23. U.S. Preventive Services Task Force. Folic acid for the preven-
tion of neural tube defects: U.S. Preventive Services Task Force 
recommendation statement. Ann Intern Med 2009;150:626–31. 
doi: 10.7326/0003-4819-150-9-200905050-00009

24. Obican SG, Finnell RH, Mills JL, Shaw GM, Scialli AR. Folic 
acid in early pregnancy: a public health success story. FASEB J 
2010;24:4167–74. doi: 10.1096/fj.10-165084

25. Crider KS, Bailey LB, Berry RJ. Folic acid food fortification–its 
history, effect, concerns, and future directions. Nutrients 2011; 
3:370–84. doi: 10.3390/nu3030370

26. Gonzalez-Campoy JM, St Jeor ST, Castorino K, Ebrahim A, 
Hurley D, Jovanovic L, et al. Clinical practice guidelines for 
healthy eating for the prevention and treatment of metabolic 
and endocrine diseases in adults: cosponsored by the American 
Association of Clinical Endocrinologists/the American College 
of Endocrinology and the Obesity Society. Endocr Pract 2013; 
19(suppl 3):1–82. doi: 10.4158/EP13155.GL

27. One A Day. One A Day  � Women’s Prenatal 1: supplement 
facts. Accessed March 26, 2025. https://oneaday.com/vita-
mins/prenatal-pregnancy-vitamins/prenatal-multivitamin

28. Ritual. Prenatal multivitamin. Accessed March 26, 2025. 
https://ritual.com/products/essential-prenatal-multivitamin? 
srsltid5AfmBOorbs43LpCvXwyAvvnoG0MCbyGjVO2aB-
O9M8cbnFJPy7x0mbh9in

29. Concentrations of elemental iron in typical iron tablets: Liver-
Tox: clinical and research information on drug-induced liver 
injury. National Institute of Diabetes and Digestive and Kidney 
Diseases; 2012.

30. Fullwell. Women’s prenatal multivitamin. Accessed March 26, 
2025. https://fullwellfertility.com/products/fullwell-prenatal-
multivitamin?srsltid5AfmBOoqxeowizvZ-
jAyiJJ87llPJHkkvhXnlJSpBeDfEm8my3CgovE3s&variant-
540476163342409

31. Dietary Supplement Health and Education Act of 1994. Senate 
and House of Representatives of the United States of America 
in Congress; 1994.

32. Cai F, Young BK, McCoy JA. Commercially available prenatal 
vitamins do not meet American College of Obstetricians and 
Gynecologists nutritional guidelines. Am J Perinatol 2024;41: 
e2547–54. doi: 10.1055/a-2125-1148

33. Prenatal supplements: amounts of some key nutrients differed 
from product labels. Report No. GAO-24-106689. U.S. Gov-
ernmant Accountability Office; 2023.

34. Cheschier N; ACOG Committee on Practice Bulletins-Obstet-
rics. ACOG practice bulletin: neural tube defects. Number 44, 
July 2003. (Replaces committee opinion number 252, March

2001). Int J Gynaecol Obstet 2003;83:123–33. doi: 10. 
1016/s0020-7292(03)00390-4

35. Keats EC, Haider BA, Tam E, Bhutta ZA. Multiple-
micronutrient supplementation for women during pregnancy. 
The Cochrane Database of Systematic Reviews 2019;3: 
CD004905. doi: 10.1002/14651858.CD004905.pub6

36. Venkatesh KK, Walker DM, Yee LM, Wu J, Garner J, McNeil 
B, et al. Association of living in a food desert and poor peri-
conceptional diet quality in a cohort of nulliparous pregnant 
individuals. J Nutr 2023;153:2432–41. doi: 10.1016/j.tjnut. 
2023.06.032

37. Hamad R, Batra A, Karasek D, LeWinn KZ, Bush NR, Davis 
RL, et al. The impact of the revised WIC food package on 
maternal nutrition during pregnancy and postpartum. Am J 
Epidemiol 2019;188:1493–502. doi: 10.1093/aje/kwz098

38. Jun S, Gahche JJ, Potischman N, Dwyer JT, Guenther PM, 
Sauder KA, et al. Dietary supplement use and its micronutrient 
contribution during pregnancy and lactation in the 
United States. Obstet Gynecol 2020;135:623–33. doi: 10. 
1097/AOG.0000000000003657

39. Brunst KJ, Wright RO, DiGioia K, Enlow MB, Fernandez 
H, Wright RJ, et al. Racial/ethnic and sociodemographic 
factors associated with micronutrient intakes and inadequa-
cies among pregnant women in an urban US population. 
Public Health Nutr 2014;17:1960–70. doi: 10. 
1017/S1368980013003224

40. Groth SW, Stewart PA, Ossip DJ, Block RC, Wixom N, Fer-
nandez ID. Micronutrient intake is inadequate for a sample of 
pregnant African-American women. J Acad Nutr Diet 2017; 
117:589–98. doi: 10.1016/j.jand.2016.11.011

41. Sauder KA, Harte RN, Ringham BM, Guenther PM, Bailey RL, 
Alshawabkeh A, et al. Disparities in risks of inadequate and 
excessive intake of micronutrients during pregnancy. J Nutr 
2021;151:3555–69. doi: 10.1093/jn/nxab273

42. Vafai Y, Yeung EH, Sundaram R, Smarr MM, Gerlanc N, 
Grobman WA, et al. Racial/ethnic differences in prenatal sup-
plement and medication use in low-risk pregnant women. Am J 
Perinatol 2022;39:623–32. doi: 10.1055/s-0040-1717097

43. Jasti S, Siega-Riz AM, Cogswell ME, Hartzema AG, Bentley 
ME. Pill count adherence to prenatal multivitamin/mineral sup-
plement use among low-income women. J Nutr 2005;135: 
1093–101. doi: 10.1093/jn/135.5.1093

44. Parker HW, Tovar A, McCurdy K, Vadiveloo M. Socio-
economic and racial prenatal diet quality disparities in a national 
US sample. Public Health Nutr 2020;23:894–903. doi: 10. 
1017/S1368980019003240

45. Society for Maternal-Fetal Medicine (SMFM); Lappen JR, 
Pettker CM, Louis JM. Society for Maternal-Fetal Medicine 
Consult Series #54: assessing the risk of maternal morbidity 
and mortality. Am J Obstet Gynecol 2021;224:B2–15. doi: 
10.1016/j.ajog.2020.12.006

46. Killeen SL, Donnellan N, O’Reilly SL, Hanson MA, Rosser 
ML, Medina VP, et al. Using FIGO Nutrition Checklist coun-
selling in pregnancy: a review to support healthcare professio-
nals. Int J Gynaecol Obstet 2023;160(suppl 1):10–21. doi: 10. 
1002/ijgo.14539

47. Mechanick JI, Apovian C, Brethauer S, Garvey WT, Joffe AM, 
Kim J, et al. Clinical practice guidelines for the perioperative 
nutrition, metabolic, and nonsurgical support of patients under-
going bariatric procedures—2019 update: cosponsored by 
American Association of Clinical Endocrinologists/American 
College of Endocrinology, the Obesity Society, American Soci-
ety for Metabolic & Bariatric Surgery, Obesity Medicine Asso-
ciation, and American Society of Anesthesiologists—executive

© 2025 by the American College of Obstetricians 
& Gynecologists. Published by Wolters Kluwer Health, Inc. 

Unauthorized reproduction of this article is prohibited.

658 Mokashi et al Dietary Supplements in the Perinatal Period OBSTETRICS & GYNECOLOGY

https://oneaday.com/vitamins/prenatal-pregnancy-vitamins/prenatal-multivitamin
https://oneaday.com/vitamins/prenatal-pregnancy-vitamins/prenatal-multivitamin
https://ritual.com/products/essential-prenatal-multivitamin?srsltid=AfmBOorbs43LpCvXwyAvvnoG0MCbyGjVO2aBO9M8cbnFJPy7x0mbh9in
https://ritual.com/products/essential-prenatal-multivitamin?srsltid=AfmBOorbs43LpCvXwyAvvnoG0MCbyGjVO2aBO9M8cbnFJPy7x0mbh9in
https://ritual.com/products/essential-prenatal-multivitamin?srsltid=AfmBOorbs43LpCvXwyAvvnoG0MCbyGjVO2aBO9M8cbnFJPy7x0mbh9in
https://ritual.com/products/essential-prenatal-multivitamin?srsltid=AfmBOorbs43LpCvXwyAvvnoG0MCbyGjVO2aBO9M8cbnFJPy7x0mbh9in
https://fullwellfertility.com/products/fullwell-prenatal-multivitamin?srsltid=AfmBOoqxeowizvZ-jAyiJJ87llPJHkkvhXnlJSpBeDfEm8my3CgovE3s&variant=40476163342409
https://fullwellfertility.com/products/fullwell-prenatal-multivitamin?srsltid=AfmBOoqxeowizvZ-jAyiJJ87llPJHkkvhXnlJSpBeDfEm8my3CgovE3s&variant=40476163342409
https://fullwellfertility.com/products/fullwell-prenatal-multivitamin?srsltid=AfmBOoqxeowizvZ-jAyiJJ87llPJHkkvhXnlJSpBeDfEm8my3CgovE3s&variant=40476163342409
https://fullwellfertility.com/products/fullwell-prenatal-multivitamin?srsltid=AfmBOoqxeowizvZ-jAyiJJ87llPJHkkvhXnlJSpBeDfEm8my3CgovE3s&variant=40476163342409
https://fullwellfertility.com/products/fullwell-prenatal-multivitamin?srsltid=AfmBOoqxeowizvZ-jAyiJJ87llPJHkkvhXnlJSpBeDfEm8my3CgovE3s&variant=40476163342409


summary. Endocr Pract 2019;25:1346–59. doi: 10.4158/GL-
2019-0406

48. Bariatric surgery and pregnancy. ACOG Practice Bulletin No. 
105. American College of Obstetricians and Gynecologists. Ob-
stet Gynecol 2009;113:1405–13. doi: 10.1097/AOG. 
0b013e3181ac0544

49. Mahadevan U, Robinson C, Bernasko N, Boland B, Chambers 
C, Dubinsky M, et al. Inflammatory bowel disease in pregnancy 
clinical care pathway: a report from the American Gastroenter-
ological Association IBD Parenthood Project Working Group. 
Am J Obstet Gynecol 2019;220:308–23. doi: 10.1016/j.ajog. 
2019.02.027

50. Iskandar BJ, Finnell RH. Spina bifida. N Engl J Med 2022;387: 
444–50. doi: 10.1056/NEJMra2116032

51. Arth A, Tinker S, Moore C, Canfield M, Agopian A, Reefhuis J, 
et al. Supplement use and other characteristics among pregnant 
women with a previous pregnancy affected by a neural tube 
defect—United States, 1997-2009. MMWR Morb Mortal Wkly 
Rep 2015;64:6–9.

52. MacQuarrie R. Letter to the editor: pre-conception folic acid 
and multivitamin supplementation for the primary and second-
ary prevention of neural tube defects and other folic acid-
sensitive congenital anomalies. J Obstet Gynaecol Can 2015; 
37:773–4. doi: 10.1016/S1701-2163(15)30143-2

53. Perera N, Rudland VL, Simmons D, Price SAL. Folate supple-
mentation in women with pre-existing diabetes. Nutrients 2023; 
15:1879. doi: 10.3390/nu15081879

54. Wilson RD; Genetics Committee; Audibert F, Brock JA, Car-
roll J, Cartier L, et al. Pre-conception folic acid and multivita-
min supplementation for the primary and secondary prevention 
of neural tube defects and other folic acid-sensitive congenital 
anomalies. J Obstet Gynaecol Can 2015;37:534–52. doi: 10. 
1016/s1701-2163(15)30230-9

55. Harden CL, Pennell PB, Koppel BS, Hovinga CA, Gidal B, 
Meador KJ, et al. Management issues for women with epi-
lepsy–focus on pregnancy (an evidence-based review): III: vita-
min K, folic acid, blood levels, and breast-feeding: report of the 
Quality Standards Subcommittee and Therapeutics and Tech-
nology Assessment Subcommittee of the American Academy of 
Neurology and the American Epilepsy Society. Epilepsia 2009; 
50:1247–55. doi: 10.1111/j.1528-1167.2009.02130.x

56. James AH. Iron deficiency anemia in pregnancy. Obstet Gyne-
col 2021;138:663–74. doi: 10.1097/AOG.0000000000004559

57. Anemia in pregnancy. ACOG Practice Bulletin No. 233. Amer-
ican College of Obstetricians and Gynecologists. Obstet Gyne-
col 2021;138:e55–64. doi: 10.1097/AOG.0000000000004477

58. Dhanush M, Vinod KV, Manivannan P, Adole PS, Govindan 
D. Daily versus alternate day oral iron replacement for women 
with iron deficiency anaemia: a randomized controlled trial. 
Indian J Hematol Blood Transfus 2025;41:245–51. doi: 10. 
1007/s12288-024-01816-9

59. von Siebenthal HK, Gessler S, Vallelian F, Steinwendner J, 
Kuenzi UM, Moretti D, et al. Alternate day versus consecutive 
day oral iron supplementation in iron-depleted women: a ran-
domized double-blind placebo-controlled study. EClinicalMe-
dicine 2023;65:102286. doi: 10.1016/j.eclinm.2023.102286

60. Lam MC, Khandakar B, Heon I, Hussain F, Feldman K, Ka-
plowitz E, et al. Daily versus alternate-day iron supplementa-
tion for pregnant women with iron deficiency anemia: 
a randomized controlled trial. Am J Perinatol 2025;42:699– 
707. doi: 10.1055/a-2405-1381

61. Hansen R, Sommer VM, Pinborg A, Krebs L, Thomsen LL, 
Moos T, et al. Intravenous ferric derisomaltose versus oral iron 
for persistent iron deficient pregnant women: a randomised

controlled trial. Arch Gynecol Obstet 2023;308:1165–73. doi: 
10.1007/s00404-022-06768-x

62. Benson AE, Lo JO, Achebe MO, Aslan JS, Auerbach M, Ban-
now BTS, et al. Management of iron deficiency in children, 
adults, and pregnant individuals: evidence-based and expert 
consensus recommendations. Lancet Haematol 2025;12:e376– 
88. doi: 10.1016/S2352-3026(25)00038-9

63. Vitamin B12 deficiency: treatment during pregnancy. National 
Health Service Specialist Pharmacy Service; 2024.

64. Sinkey RG, Ogunsile FJ, Kanter J, Bean C, Greenberg MSoci-
ety for Maternal-Fetal Medicine; Society for Maternal-Fetal 
Medicine Publications Committee. Society for Maternal-Fetal 
Medicine Consult Series #68: sickle cell disease in pregnancy. 
Am J Obstet Gynecol 2024;230:B17–40. doi: 10.1016/j.ajog. 
2023.10.031

65. Hofmeyr GJ, Lawrie TA, Atallah ÁN, Torloni MR. Calcium 
supplementation during pregnancy for preventing hypertensive 
disorders and related problems. The Cochrane Database of 
Systematic Reviews 2018;10;CD001059. doi: 10. 
1002/14651858.CD001059.pub5

66. Fogacci S, Fogacci F, Banach M, Michos ED, Hernandez AV, 
Lip GYH, et al. Vitamin D supplementation and incident pre-
eclampsia: a systematic review and meta-analysis of random-
ized clinical trials. Clin Nutr 2020;39:1742–52. doi: 10.1016/j. 
clnu.2019.08.015

67. Makama M, McDougall ARA, Cao J, Mills K, Nguyen PY, 
Hastie R, et al. L-Arginine and L-citrulline for prevention and 
treatment of pre-eclampsia: a systematic review and meta-
analysis. BJOG 2025;132:698–708. doi: 10.1111/1471-0528. 
18070

68. World Health Organization. WHO recommendation on cal-
cium supplementation before pregnancy for the prevention of 
pre-eclampsia and its complications. WHO; 2020.

69. Moghib K, Ghanm TI, Abunamoos A, Rajabi M, Moawad SM, 
Mohsen A, et al. Efficacy of vitamin D supplementation on the 
incidence of preeclampsia: a systematic review and meta-
analysis. BMC Pregnancy Childbirth 2024;24:852. doi: 10. 
1186/s12884-024-07081-y

70. Poniedzia1ek-Czajkowska E, Mierzy�nski  R. Could vitamin D be 
effective in prevention of preeclampsia? Nutrients 2021;13: 
3854. doi: 10.3390/nu13113854

71. Kaur J, Khare S, Sizar O, Givler A. Vitamin D deficiency. 
StatPearls. StatPearls Publishing; 2025.

72. Hovdenak N, Haram K. Influence of mineral and vitamin sup-
plements on pregnancy outcome. Eur J Obstet Gynecol Reprod 
Biol 2012;164:127–32. doi: 10.1016/j.ejogrb.2012.06.020

73. Maxfield L, Daley SF, Crane JS. Vitamin C deficiency. Stat-
Pearls. StatPearls Publishing; 2025.

74. Brown MJ, Ameer MA, Daley SF, Beier K. Vitamin B6 defi-
ciency. StatPearls. StatPearls Publishing; 2025.

75. Shahrook S, Ota E, Hanada N, Sawada K, Mori R. Vitamin K 
supplementation during pregnancy for improving outcomes: 
a systematic review and meta-analysis. Sci Rep 2018;8:11459. 
doi: 10.1038/s41598-018-29616-y

76. Zimmermann MB. The effects of iodine deficiency in preg-
nancy and infancy. Paediatr Perinat Epidemiol 2012;26(suppl 
1):108–17. doi: 10.1111/j.1365-3016.2012.01275.x

77. Qin Y, Cifelli CJ, Agarwal S, Fugoni VL. Dairy food consump-
tion is beneficially linked with iodine status in US children and 
adults: National Health and Nutrition Examination Surveys 
2001-2018. Public Health Nutr 2023;26:1828–39. doi: 10. 
1017/S136898002300071X

© 2025 by the American College of Obstetricians 
& Gynecologists. Published by Wolters Kluwer Health, Inc. 

Unauthorized reproduction of this article is prohibited.

VOL. 147, NO. 5, MAY 2026 Mokashi et al Dietary Supplements in the Perinatal Period 659



78. Korsmo HW, Jiang X, Caudill MA. Choline: exploring the 
growing science on its benefits for moms and babies. Nutrients 
2019;11:1823. doi: 10.3390/nu11081823

79. Institute of Medicine (US) Standing Committee on the Scien-
tific Evaluation of Dietary Reference Intakes and its Panel on 
Folate, Other B Vitamins, and Choline. Dietary reference in-
takes for thiamin, riboflavin, niacin, vitamin B(6), folate, vita-
min B(12), pantothenic acid, biotin, and choline. Accessed 
October 22, 2025. https://www.ncbi.nlm.nih.gov/books/ 
NBK114310/.

80. Ross AC, Taylor CL, Yaktine AL, Del Valle HB, editors. Die-
tary reference intakes for calcium and vitamin. National Acad-
emies Press; 2011.

PEER REVIEW HISTORY
Received June 1, 2025. Received in revised form August 8, 2025. 
Accepted August 14, 2025. Peer reviews and author correspon-
dence are available at http://links.lww.com/AOG/E387.

© 2025 by the American College of Obstetricians 
& Gynecologists. Published by Wolters Kluwer Health, Inc. 

Unauthorized reproduction of this article is prohibited.

660 Mokashi et al Dietary Supplements in the Perinatal Period OBSTETRICS & GYNECOLOGY

https://www.ncbi.nlm.nih.gov/books/NBK114310/
https://www.ncbi.nlm.nih.gov/books/NBK114310/
http://links.lww.com/AOG/E387

