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INTRODUCTION — Pregnancy is a period of intense fetal growth and development, as well as
maternal physiological change. Adequate intake of macronutrients and micronutrients during
pregnancy promotes these processes, while undernutrition and overnutrition can be associated
with adverse pregnancy outcomes [1-5]. Therefore, it is important to evaluate, monitor, and, when
appropriate, make changes to improve maternal nutrition both before and during pregnancy.

The effects of inadequate or excessive intake of certain nutrients can be observed in the short-
term, but possibly also in the long-term. Both fetal undernutrition and overnutrition, including
development in an obesogenic environment, can lead to permanent changes of fetal metabolic
pathways and thereby increase the risk of childhood and adult diseases related to these pathways.
The developmental model for the origins of disease (ie, Barker Hypothesis) hypothesizes that the
fetal environment causes epigenetic modifications that impact gene expression and thereby
influence development of disease in children and adults [6]. Seminal studies of the health status of
adult offspring of a cohort of women who were pregnant during the Dutch famine in World War Il
support this hypothesis [7,8].

Many questions remain unanswered due to the many challenges of performing high-quality
research in pregnancy [9]. These challenges include the often unknown critical windows when
nutrition may impact development, the many physiologic changes that occur over the course of
normal pregnancy, the large individual differences in maternal adaptation to pregnancy, ethical
and practical issues of experimenting with human pregnancy, challenges with determining effects
of specific nutrients in the context of a whole diet, and the lack of a good animal model that can be
directly extrapolated to humans.

This topic will discuss basic nutritional concerns related to normal pregnancy, primarily for women
living in developed countries. Nutritional therapy of diabetes in pregnant women, in-depth
information on specific topics related to maternal nutrition, and basic nutritional issues in healthy
nonpregnant adults are reviewed elsewhere. For example:

e (See "Healthy diet in adults".)

See "Vitamin supplementation in disease prevention".)
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See "Pregestational diabetes mellitus: Glycemic control during pregnancy".)

See "Gestational diabetes mellitus: Glycemic control and maternal prognosis".)

See "Preterm birth: Risk factors and interventions for risk reduction".)

See "Preeclampsia: Prevention", section on 'Diet and supplements'.)




e (See "Fish consumption and docosahexaenoic acid (DHA) supplementation in pregnancy"”,
section on 'Potential neurodevelopmental effects'.)

e (See "Primary prevention of allergic disease: Maternal diet in pregnancy and lactation".)

ASSESSMENT OF NUTRITIONAL STATUS — Ideally, a woman's nutritional status is initially
assessed before pregnancy so dietary changes to optimize maternal and child health can begin
prior to conception. Nutritional assessment and counseling should continue across pregnancy and
during lactation. Where available, these activities are best performed using a team approach,
which may include the obstetric provider, health professionals trained in prenatal nutrition
counseling and education, and a registered dietitian with perinatal nutritional expertise. (See
"Dietary assessment in adults".)

History

e Medical and surgical — The medical history can help uncover behaviors and medical
conditions that pose nutrition-related health risks for the woman and her fetus (table 1). For
example, use of cigarettes, alcohol, and illicit drugs poses direct health risks and also affects
intake of an adequate and balanced diet, while stimulants may increase energy requirements.
Patients sometimes forget to disclose that they had bariatric surgery, especially if it was in the
distant past. Sequelae of bariatric surgery (eg, micronutrient deficiencies, dumping syndrome)
can affect pregnancy management and outcome. (See "Fertility and pregnancy after bariatric

surgery".)

e Obstetric — The past obstetric history can impact future pregnancies. As an example, a past
history of a neural tube defect in offspring would prompt advice to consume a higher dose of
supplemental folic acid (4 mg rather than 0.4 mg) prior to conception and in early pregnancy
to reduce the risk of recurrence. (See "Folic acid supplementation in pregnancy", section on
'Previously affected pregnancy or history of neural tube defect in either parent'.)

e Dietary — Asking the patient to complete a self-administered questionnaire is helpful for
reviewing her typical diet and identifying obvious deficiencies (form 1) [10]. It is important to
follow-up with specific questions about responses that suggest a possible nutritional issue.
Examples of potential problems include skipping meals; limiting food; being on a special diet;
consuming sweetened beverages; low frequency of consuming calcium foods, vegetables, or
fruits; and high intake of foods with added sugars/fats.

A brief screening questionnaire may be more user-friendly for health professionals in busy
practices who are not specifically trained in nutrition (table 2) [10]. This questionnaire has
been adapted to assess healthy eating in pregnant women and provides simple tips to
improve diet quality. Although this version of the questionnaire has not been validated, a more
general version has been validated for assessing diet-related chronic disease risk and has
been used successfully in women [10,11].

Women who routinely eat three meals daily that include several servings of a variety of
vegetables, fruits, whole grains, low-fat dairy products, and a few sources of protein (eg,
meat, poultry, seafood, beans, peas, eggs, processed soy products, nuts, seeds) are likely to
meet the Daily Recommended Intakes for most nutrients. However, even nutrient-dense food
choices and diets, such as those in the United States Department of Agriculture food patterns,
may not meet nutrient goals for iron, vitamin D, and choline during pregnancy [12,13].



Physical examination — The physical examination centers on measurements of height and
weight to calculate the body mass index (BMI) and assess whether the woman is at a healthy
weight (table 3A-B) (calculator 1). The woman should be asked what she weighed at her last
menstrual period (prepregnancy weight) and this weight should be used for baseline calculations.
A prepregnancy BMI of 18.5 to 24.9 kg/m? is normal for Caucasian, Hispanic, and Black
individuals; however, for Asians, the upper limit of normal is BMI <23 kg/m? [14]. BMI tables
incorporating pregnancy-related changes in weight do not exist.

The remainder of the physical examination should screen for signs of nutritional deficiency or
medical disease. As an example, bulimia and other eating disorders may cause enlarged parotid
glands and eroded tooth enamel; anorexia can result in irregular menses, bradycardia, or dry skin.
(See "Eating disorders: Overview of epidemiology, clinical features, and diagnosis".)

Physical signs of gross vitamin deficiency are still seen in areas of the world with very poor diets.
In resource-rich countries, they occur in special populations, such as women with alcoholism,
malabsorption, and inborn errors of metabolism and those undergoing hemodialysis or receiving
parenteral nutrition. (See "Dietary assessment in adults".)

Referrals — Consultation with a nutritionist, such as a registered dietitian, with special training in
maternal nutrition is appropriate and recommended for women with special nutritional
considerations, such as (table 1):

e Diabetes, hypertension, metabolic disorders, gastrointestinal disorders that cause
malabsorption, and other conditions that require diet therapy.

e History of bariatric surgery or other gastrointestinal surgery affecting absorption. (See "Fertility
and pregnancy after bariatric surgery".)

e Overweight and obesity, as these women are prone to excessive weight gain during
pregnancy [15].

e High intake of sweetened beverages or foods with a high level of calories from added sugars
or fats (especially solid fats). Low intake of calcium-containing foods, vegetables (aside from
corn and potatoes), and/or fruits.

e Food avoidances, restrictive diets, skipping meals — These practices may lead to nutritional
deficiencies and inadequate weight gain during pregnancy. (See 'Counseling women about
nutrition in pregnancy' below and 'Prepregnancy weight and gestational weight gain' below.)

e Dieting history, weight fluctuations, eating disorders requiring medication or hospitalization —
An eating disorder may affect fertility, become aggravated by pregnancy, or lead to pregnancy
complications. (See "Eating disorders: Overview of epidemiology, clinical features, and
diagnosis" and "Eating disorders: Overview of treatment" and "Eating disorders in

pregnancy".)

e Multiple gestation. (See "Twin pregnancy: Prenatal issues", section on 'Gestational weight
gain' and "Twin pregnancy: Prenatal issues", section on 'Vitamins and minerals' and "Triplet
pregnancy", section on 'Weight gain and nutrition'.)

e Use of substances that may affect nutrition (eg, cigarettes, alcohol, stimulants, recreational
drugs).



In addition, some women have financial constraints regarding the purchase, storage (eg,
refrigerator), or preparation (eg, stove) of adequate amounts of appropriate foods. These women
require assistance from sources such as the Special Supplemental Food Program for Women,
Infants, and Children or a social service agency. A short survey form to screen for food insecurity
is available from the US Food and Drug Administration.

Registered dietitians who specialize in maternal nutrition can be found online at Academy for
Nutrition and Dietetics website by entering the patient's or provider's zip code, selecting "Search
by Expertise" and selecting "Maternal Nutrition" under the Expertise Area; however, the list is not
comprehensive. For women who qualify for the Supplemental Nutrition Program for Women,
Infants, and Children (WIC), nutrition counseling and education should be available at WIC
appointments.

Laboratory — Hemoglobin and hematocrit are routinely checked at the first prenatal visit and in
the late second/early third trimester to assess for anemia. Further evaluation is appropriate in
anemic women. (See "Hematologic changes in pregnancy", section on '"Anemia’ and "Approach to
the adult patient with anemia", section on 'Laboratory evaluation'.)

Most experts agree that it is not necessary to perform broad-based screening of serum 25-
hydroxyvitamin D levels in the general population or during pregnancy [16,17]. Measurement is
reasonable in pregnant women who are obese, have minimal sun exposure of skin, have a history
of malabsorption (celiac disease, inflammatory bowel disease), or other risk factors for vitamin D
deficiency (eg, live at northern latitudes, consume a vegan diet, dark skin). Optimal levels of 25-
hydroxyvitamin D in pregnancy have not been determined, however, and this remains an active
area for research. (See "Vitamin D deficiency in adults: Definition, clinical manifestations, and
treatment"”, section on 'Vitamin D repletion' and "Vitamin D deficiency in adults: Definition, clinical
manifestations, and treatment", section on 'Monitoring'.)

PRECONCEPTIONAL RECOMMENDATIONS

e \Women of reproductive potential should take a multivitamin containing 0.4 to 0.8 mg of folic
acid. (See "Folic acid supplementation in pregnancy".)

e \Women with metabolic diseases (eg, diabetes mellitus, phenylketonuria) should try to
normalize abnormal metabolite levels to minimize adverse effects on the fetus. These women
should have formal nutritional counseling in the preconception period in anticipation of
pregnancy. (See "The preconception office visit", section on 'Interventions'.)

e Obese women should be advised to lose weight prior to conception. (See "Obesity in
pregnancy: Complications and maternal management" and "Weight gain and loss in
pregnancy", section on 'Overweight and obese women'.)

PREGNANCY RECOMMENDATIONS — The key components of healthy eating during pregnancy
include [18]:

e Appropriate weight gain

e Consumption of a variety of primarily whole, unprocessed foods in appropriate amounts to
allow adequate, but not excessive, maternal weight gain

e Appropriate vitamin and mineral supplementation

e Avoidance of alcohol, tobacco and other harmful substances

e Safe food handling



Because the amount of additional calories required for a typical pregnancy is small, but some
nutrient requirements are relatively large, women should focus on increasing intake of high-quality,
nutrient-dense foods and attempt to limit intake of processed empty-calorie foods and beverages.

Prepregnancy weight and gestational weight gain — We monitor weight gain throughout
pregnancy and advise women of the Institute of Medicine (IOM) recommendations for singleton
pregnancy [19]:

e Body mass index (BMI) <18.5 kg/m? (underweight) — weight gain 28 to 40 Ibs (12.5 to 18.0
kg)

1to 4 Ibs (0.5 to 2 kg) over the first trimester and about 1 Ib (0.5 kg)/week thereafter
e BMI 18.5 to 24.9 kg/m? (normal weight) — weight gain 25 to 35 Ibs (11.5 to 16.0 kg)
1to 4 Ibs (0.5 to 2 kg) over the first trimester and about 1 Ib (0.5 kg)/week thereafter
e BMI 25.0 to 29.9 kg/m? (overweight) — weight gain 15 to 25 Ibs (7.0 to 11.5 kg)
1to 4 Ibs (0.5 to 2 kg) over the first trimester and about 0.5 Ib (0.25 kg)/week thereafter
e BMI 230.0 kg/m? (obese) — weight gain 11 to 20 Ibs (5 to 9.0 kg)
1to 4 Ibs (0.5 to 2 kg) over the first trimester and about 0.5 Ib (0.25 kg)/week thereafter

Prepregnancy BMI and gestational weight gain have independent, but cumulative, effects on infant
birth weight and gestational duration. The incidence of pregnancy complications is higher at the
upper and lower extremes of weight gain. There is an increase in births of small for gestational age
infants among women with a weight gain below the IOM's BMI-based recommendations and
women who exceed the weight gain recommendations approximately double their risk of having a
macrosomic infant. Excessive gestational weight gain may also increase the risk of childhood
obesity and maternal weight retention long after delivery, further supporting the IOM's
recommendations for limited gestational weight gain. These relationships are discussed in detail
separately. (See "Weight gain and loss in pregnancy".)

National data for the United States from 2012 to 2013 indicate that the prevalence of appropriate
gestational weight gain (within IOM recommendations) was only 32 percent, the prevalence of
inadequate gain (below IOM recommendations) was 20 percent, and the prevalence of excessive
gain (above IOM recommendations) was 48 percent [15]. Excessive weight gain was particularly
prevalent among overweight (62 percent) and obese (56 percent) women [15]. These data support
the American College of Obstetricians and Gynecologists' (ACOG) recommendation that nutrition
counseling should be offered to all overweight or obese pregnant women [4]. Women with
inappropriate weight gain (inadequate or excessive) during pregnancy may benefit from nutritional
counseling, as well.

Dietary recommendations — Most nutritional advice for pregnant women is based on the 1990
IOM report on nutrition in pregnancy [5], the 2009 IOM report on weight gain in pregnancy [20], the
2015 Dietary Guidelines for Americans by the United States Department of Health and Human
Services and United States Department of Agriculture [21], and the 2006 IOM publication Dietary
Reference Intakes: The Essential Guide to Nutrient Requirements [22]. Some dietary reference
intakes have been updated since 2006, such as that for vitamin D and calcium [23], and these
updated recommendations are provided in this topic.



The Recommended Dietary Allowances are levels of nutrients recommended by an expert IOM
panel based on extensive evaluation of available scientific evidence and mathematically adjusted
to meet the needs of 97 percent of the population.

The following discussion applies to the general obstetric population in developed countries. Other
populations may require additional nutritional considerations.

Calories — Caloric intake is a key nutritional factor in determining birth weight. Pregnant
women of normal weight with a singleton pregnancy need to increase daily caloric intake by 340
and 450 additional kcal/day in the second and third trimesters, respectively, for appropriate weight
gain, but do not need to increase energy intake in the first trimester (see 'Counseling about healthy
eating during pregnancy' below). However, energy requirements vary by physical activity as well
as age, weight, and height, so recommendations should be individualized.

In the United States, many women gain excessively during the first trimester, which often leads to
excessive gestational weight gain by delivery. (See 'Prepregnancy weight and gestational weight
gain' above.)

Macronutrients

Protein — The fetal/placental unit consumes approximately 1 kg of protein during
pregnancy, with the majority of this requirement in the last six months. To fulfill this need, the
Institute of Medicine recommends a dietary reference intake for pregnant women of 1.1 g/kg/day
protein, which is moderately higher than the 0.8 g/kg/day recommended for nonpregnant adult
women [24].

Use of special protein powders or high-protein beverages should be discouraged. In women who
are undernourished, protein supplementation does not improve clinically important pregnancy
outcomes [25-27]. In women who likely have adequate protein intake, there is evidence of possible
harm from high-protein supplements [5,28].

Carbohydrate — Carbohydrate requirements increase to 175 g/day in pregnancy, up from
130 g/day in nonpregnant women [24]. The focus should be on consuming several servings of
whole foods (fruits, vegetables, and whole grains); highly processed carbohydrates should be
minimized to help manage weight gain. Fiber intake of 28 g/day is recommended for pregnant
women, which, along with adequate fluid intake, may help prevent or reduce constipation.

Fat — The optimal types and quantity of fat intake in pregnancy is unclear. Variations in the
quantity and type of fat intake have been associated with variations in birth weight, gestational age
and length, and neurodevelopment; however, available data are limited and studies have reported
mixed results [29]. (See "Fish consumption and docosahexaenoic acid (DHA) supplementation in
pregnancy" and "Preterm birth: Risk factors and interventions for risk reduction”.)

Trans fatty acids (TFA) are transported across the placenta in proportion to maternal intake. TFA
may have adverse effects on fetal growth and development by interfering with essential fatty acid
metabolism, by direct effects on membrane structures or metabolism, or by replacing maternal
intake of the cis essential fatty acids [30]. TFA should be minimized or avoided given their adverse
effects on cardiovascular outcomes, possible adverse pregnancy effects, and lack of beneficial
effects. (See "Dietary fat", section on 'Trans fatty acids'.)

Micronutrients — Recommendations for daily intake of vitamins and minerals during
pregnancy and lactation are shown in the table (table 4).



Well-nourished women may not need multiple-micronutrient (MMN) supplements to satisfy these
daily requirements, but in the absence of a careful evaluation by a nutritionist, it is prudent to
recommend them. Individual adjustments should be made based upon the woman's specific
needs.

MMN supplement content varies depending on the product used. At a minimum, the daily
supplement should contain key vitamins/minerals that are often not met by diet alone, such as:

e lron—-27 mg

e Calcium — at least 250 mg (elemental calcium 1000 mg per day)

e Folate — at least 0.4 mg (0.6 mg in the second and third trimesters)

e |odine — 150 mcg

e Vitamin D — 200 to 600 international units (exact amount is controversial)

In addition to these key ingredients, pregnant women need to get adequate amounts of vitamins A,
E, C, B vitamins, and zinc.

In the United States, the IOM and the Centers for Disease Control and Prevention (CDC)
recommend multiple-micronutrient (MMN) supplements for pregnant women who do not consume
an adequate diet [31-33]. In high-income countries, such as the United States, groups at increased
risk for micronutrient deficiencies include women carrying a multiple gestation, heavy smokers,
adolescents, complete vegetarians (vegans), substance abusers, women with history of bariatric
surgery, women with gastrointestinal conditions that cause malabsorption (eg, Crohn disease,
bowel resection), and women with lactase deficiency. These groups may benefit from consultation
with dietitians who specialize in maternal or women's nutrition (see 'Referrals' above). In the
United Kingdom, the National Institute for Health and Care Excellence and Royal College of
Obstetricians and Gynaecologists recommend that women take folic acid each day, from before
pregnancy until the end of the first trimester, and vitamin D daily throughout pregnancy and
breastfeeding; other supplements are not recommended for routine use [34,35].

In a Cochrane review of randomized trials in low- and middle-income countries where
micronutrient deficiencies are high, MMNs reduced the risk for delivery of low birth weight and
small for gestational age infants [36]. However, there were no statistically significant differences for
other maternal and pregnancy outcomes: preterm births, miscarriage, maternal mortality, perinatal
mortality, stillbirths, and neonatal mortality. Most trials of MMNs have been conducted in low-
income countries, and are not generalizable to high-income countries. Thus, national health
authorities in the United Kingdom do not recommend MMNs for all women, particularly because of
lack of evidence for their efficacy in well-nourished women [37].

Specific micronutrients are discussed in more detail below.

Iron — Iron is necessary for both fetal/placental development and to expand the maternal
red cell mass. Prevalence of iron deficiency in pregnant women in the US is estimated to be 19
percent, ranging from 7 percent in the first trimester to 30 percent in the third trimester [38]. Iron
deficiency is more prevalent among Mexican-American and non-Hispanic black pregnant women,
and among grand multiparous women [38].

There are two dietary forms of iron: heme and non-heme. The most bioavailable form is heme iron,
which is found in meat, poultry, and fish. Non-heme iron, which comprises 60 percent of iron in
animal foods and all of the iron in plant foods, fortified grains, and supplements, is less
bioavailable. Absorption of non-heme iron is enhanced by vitamin C-rich foods or muscle tissue



(meats, poultry and seafood) [39], and inhibited by consumption of dairy products and
coffee/tea/cocoa. Dietary sources of iron are shown in the table (table 5).

Experts recommend an increase in iron consumption by about 15 mg/day (to about 30 mg/day)
during pregnancy to prevent iron deficiency anemia; this amount is readily met by most prenatal
vitamin formulations and is adequate supplementation for non-anemic women. The CDC
recommends that all pregnant women take a 30 mg/day iron supplement by the first prenatal visit
[40]. Intermittent iron supplementation (one to three times per week) appears to be as effective as
daily supplementation for preventing anemia at term and is better tolerated [41].

A 2015 systematic review for the United States Preventive Services Task Force observed that
routine iron supplementation had inconsistent effects on a variety of pregnancy outcomes, but
noted a consistent reduction in the frequency of iron deficiency anemia at term (relative risk [RR]
0.29, 95% CI 0.17-0.49; four trials) [42]. However, there is no convincing evidence that iron
supplementation in non-anemic pregnant women improves maternal or child clinical outcomes.

Women with iron deficiency anemia (first- or third-trimester hemoglobin [Hb] <11 g/dL or second-
trimester Hb <10.4 g/dL and low serum ferritin) should receive an additional iron supplement of 30
to 120 mg per day until the anemia is corrected [43]. Iron absorption decreases with increasing
dose, thus larger supplementation amounts are best split into several doses during the day. In
women who do not tolerate oral iron, iron can be administered intravenously [44-46]. Iron and
folate supplementation in these women are discussed in detail separately. (See "Hematologic
changes in pregnancy", section on 'Anemia’' and "Treatment of iron deficiency anemia in adults",
section on 'Intravenous iron'.)

Calcium and vitamin D — Low calcium and vitamin D levels have been associated with
adverse health outcomes in mother and child, but it is unclear whether low levels are the causal
factor or a marker of poor health. These issues are discussed in detail separately. (See "Clinical
manifestations, diagnosis, and treatment of osteomalacia", section on 'Pregnancy' and "Vitamin D
and extraskeletal health", section on 'Pregnancy outcomes' and "Vitamin D deficiency in adults:
Definition, clinical manifestations, and treatment", section on 'Pregnancy'.)

e Calcium — Fetal skeletal development requires about 30 grams of calcium during pregnancy,
primarily in the last trimester. This total is a relatively small percentage of total maternal body
calcium and is easily mobilized from maternal stores, if necessary. Intestinal absorption and
renal retention of calcium increases progressively throughout gestation [47].

The Recommended Dietary Allowance (RDA) for elemental calcium is 1000 mg per day in
pregnant and lactating women 19 to 50 years of age (1300 mg for girls 14 to 18 years old)
[48]. The dietary recommendation for calcium is the same for nonpregnant women of the
same age. The Dietary Guidelines Scientific Report estimated that 24 percent of United States
pregnant women consume less than 800 mg/day [49]. Calcium content of selected foods can
be found in the table (table 6).

For women with low baseline dietary calcium intake (particularly in non-United States
populations), high-dose calcium supplementation may reduce the risk of developing a
hypertensive disorder of pregnancy [50]. Calcium supplementation does not appear to reduce
this risk in healthy, nulliparous women in whom baseline dietary calcium intake is adequate.
Although there may be a benefit for preeclampsia prevention in high-risk populations, further
study is required since available information is based upon small numbers of women and



diverse study populations. (See "Preeclampsia: Prevention", section on 'Calcium
supplementation'.)

In a 2015 systematic review, calcium supplementation did not reduce the risk of spontaneous
preterm birth or low birth weight [51].

e Vitamin D — For routine supplementation, we agree with the 2010 IOM report suggesting an
RDA of 600 international units vitamin D for all reproductive-age women, including during
pregnancy and lactation [52]. In a 2011 ACOG Committee Opinion, ACOG recommended
routine supplementation with the dose in a standard prenatal vitamin until more evidence is
available to support a different dose [17]. Most prenatal vitamins contain 400 international
units of vitamin D, but some preparations contain as little as 200 or as much as 1000 to 1200
international units.

Many commercial non-prescription products labeled vitamin D (multivitamin supplements,
fortified milk and bread) contain ergocalciferol (vitamin D2) rather than cholecalciferol (vitamin
D3). Supplements often specify the type of vitamin D they contain. D3 is more readily
converted to active forms of vitamin D and is more effective at increasing serum 25-
hydroxyvitamin D; thus, it is often preferred over D2. Most prescription prenatal vitamins
contain cholecalciferol (D3), but some contain ergocalciferol (D2) and some contain a mixture.

The value of routine vitamin D supplementation above the RDA in pregnancy is an active and
controversial area of investigation, but there is no clear evidence of a reduction in adverse
pregnancy outcomes (eg, preeclampsia, stillbirth) or adverse offspring outcomes (eg, neonatal
death, asthma, low bone mineral content). In a 2016 Cochrane review including data from
seven small trials, pregnant women who received daily vitamin D supplementation had higher
25-hydroxyvitamin D levels than those receiving placebo, but the response was
heterogeneous [53]. Two of the seven studies found that vitamin D supplementation reduced
the risk of preeclampsia, low birth weight, and preterm birth; however, when vitamin D
supplementation was combined with calcium supplementation, risk of preterm birth increased.
The authors concluded that it remains unclear whether vitamin D supplementation should be
routinely recommended in pregnancy. Additional rigorous and sufficiently large randomized
trials are needed to confirm the effects of vitamin D supplements above the RDA on
pregnancy outcomes. (See "Vitamin D deficiency in adults: Definition, clinical manifestations,
and treatment”, section on 'Pregnancy'.)

Folic acid

For neural tube defect prevention — The United States Preventive Services Task
Force recommends that women take a supplement containing 0.4 to 0.8 mg of folic acid one
month before and for the first two to three months after conception to reduce their risk of having a
child with a neural tube defect [54,55]. An RDA of 0.6 mg is recommended thereafter to meet the
growth needs of the fetus and placenta [31]. Continuing folic acid supplementation after the first
trimester prevents the decline in serum folate and rise in homocysteine concentrations that occur
when supplementation is discontinued [56].

Although most women in the United States take folic acid-containing supplements during
pregnancy, the proportion taking them during the first trimester is lower (55 to 60 percent) than that
during the second (76 to 78 percent) or third (89 percent) trimesters [57]. Non-supplement users
were more likely to be under 25 years old, have less education, and be unmarried compared with



supplement users. Thus, women with these characteristics may benefit from emphasis on the
importance of taking folic acid preconception and in the first trimester.

Folic acid recommendations are higher for women in certain high-risk groups, which are reviewed
separately. Issues related to folic acid intake and supplementation in pregnancy, including
nutritional sources of folic acid (fortified foods) and folate (citrus, dark green leafy vegetables, nuts,
liver (table 7)) and their role in prevention of neural tube defects, are reviewed in detail separately.
(See "Folic acid supplementation in pregnancy".)

Other potential benefits — In individual trials, folic acid supplementation, usually as part
of a multivitamin, has been associated with a variety of benefits unrelated to neural tube defects,
but these relationships require further study and confirmation. (See "Folic acid supplementation in
pregnancy", section on 'Does folic acid supplementation improve other pregnancy outcomes?'.)

Choline — Choline is an essential nutrient that is transported at high rates from mother to
fetus. Choline availability is crucial for the development of the central nervous system, with
evidence of effects of cognitive function in infants [58]. Most United States women consume far
less choline (mean intake 260 mg/day) than the 450 mg/day that is recommended [59].

Pregnant women should consume adequate choline from food and supplemental sources,
although choline in often absent or low in prenatal vitamins. Eggs, meats, fish, and dairy are good
sources of choline; plant sources, such as navy beans, Brussels sprouts, broccoli, and spinach
also contain choline [58].

Zinc — Zinc is essential for normal growth, severe zinc deficiency has been associated with
growth restriction, and observational studies have suggested that zinc supplements can increase
birth weight [60]. However, a 2015 systematic review of 21 randomized trials of zinc versus no zinc
supplementation in pregnancy found that zinc supplementation did not improve any pregnancy
outcome, except for a 14 percent reduction in preterm birth in trials that primarily involved low-
income women (RR 0.86, 95% CI 0.76-0.97) and without a statistical reduction in low birth weight
(RR 0.93, 95% CI1 0.78-1.12) [61]. Multiple social, nutritional, and medical factors may have been
responsible for the preterm births in low-income women and these issues are probably more
important targets for intervention than zinc intake.

Contemporary data for zinc intake among pregnant women in the US is not available; the last
report by the National Health and Nutrition Examination Survey 1988 to 1994 indicated a mean
intake of 9 mg/day from food alone, and a total intake of 22 mg/day from food plus supplements,
which meets and safely exceeds the requirement [62].

Management of women who are at risk for severe zinc deficiency (eg, active inflammatory bowel
disease, acrodermatitis enteropathica, pica) is discussed separately. (See "Zinc deficiency and
supplementation in children and adolescents".)

lodine — lodine deficiency has potentially harmful effects, such as maternal and
fetal/neonatal hypothyroidism. The IOM recommends daily iodine intake of 220 mcg during
pregnancy and 290 mcg during lactation; the World Health Organization (WHQO) recommends
iodine intake of 250 mcg for both pregnant and lactating women.

United States data indicate that, among pregnant women, 56 percent had urinary iodine
concentrations that were indicative of inadequate intake [63]. Non-Hispanic black women were
particularly likely to have low levels. Similar results have been found in the United Kingdom and in
Sweden [64].



Declining intakes of iodine may be related to increased intake of non-iodized salt from processed
foods and in the home (such as sea salt). Pregnant women should be encouraged to use iodized
salt (contains 95 mcg iodine per one-quarter teaspoon), consume seafood that is naturally rich in
iodine, and/or take an iodine supplement to attain adequate intake. The American Thyroid
Association recommends that women who are planning pregnancy, pregnant, or lactating
supplement their diet with a daily oral multivitamin supplement that contains 150 mcg of iodine in
the form of potassium iodide [65]; it should be noted that many prenatal vitamins contain no iodine
[66]. A Cochrane review found insufficient data to reach any clinically useful conclusions on the
benefits and harms of routine iodine supplementation preconception, during pregnancy, or
postpartum [67].

Excessive iodine intake is also harmful (discussed below).

Vitamin A — Vitamin A requirements increase slightly during pregnancy, from 700 mcg/day
in nonpregnant women to 770 mcg/day in pregnant women. In some developing countries, vitamin
A deficiency is a concern as it is associated with maternal xerophthalmia and night blindness,
anemia, and susceptibility to infection [68]. In contrast, in developed countries excessive intake of
vitamin A is the primary concern. (See 'Adverse effects from excessive supplementation and
dietary intake' below.)

Where vitamin A deficiency is endemic, such as Southeast Asia and sub-Saharan Africa, a daily
supplement less than 10,000 international units (3000 mcg retinol equivalents) or a weekly
supplement less than 25,000 international units (8500 mcg retinol equivalents) appears to have
some maternal and fetal/neonatal health benefits (eg, reduction in maternal anemia and night
blindness) with no evidence of teratogenicity [69,70], but does not reduce maternal or perinatal
mortality [7 1], which was suggested by some early studies. Vitamin A supplementation is
unnecessary where habitual vitamin A intake exceeds three times the RDA (ie, 8000 international
units or 2400 mcg retinol equivalents).

Adverse effects from excessive supplementation and dietary intake — The use of self-
prescribed supplements is commonplace and has led to numerous case reports of vitamin or
mineral toxicities due to overuse of over-the-counter medicines. Excessive maternal consumption
of specific foods can also be potentially toxic to the fetus.

e Vitamin A — Excessive intake of vitamin A affects the developing embryo and can be
teratogenic. In the absence of severe deficiency, pregnant women should avoid multivitamin
or prenatal supplements that contain more than 5000 international units (1500 mcg) of vitamin
A. Most supplements contain beta-carotene rather than retinol, and high beta-carotene
intakes have not been related to birth defects [72]. Consumption of vitamin supplements
containing high doses of vitamin A (greater than 10,000 international units per day [1
international unit = 0.3 mcg retinol equivalents]) appears to be teratogenic [69,73].

Some foods are fortified with vitamin A and others are rich in vitamin A (eg, liver). For this
reason, some groups (eg, Finnish Food Safety Authority, National Health Service)
recommend avoiding liver consumption during pregnancy [74-79]. Limiting the intake of liver
and liver products during the first trimester is likely prudent, particularly in high-income
countries where vitamin A deficiency is rare.

For women who commonly consume liver, we advise checking local food composition
databases as vitamin A content of livers from different animals vary. For example, in the
United States Department of Agriculture Nutrient Database [80], vitamin A content of liver and



liver products vary from 4900 international units in one raw chicken liver to 59,500
international units in 3 ounces of cooked New Zealand beef liver.

e lodine — Excessive intake of iodine can cause fetal goiter [81-83], but the safe upper limit of
iodine intake in pregnancy is unclear. Fetal hypothyroidism has been reported in women
ingesting 12.5 mg iodine daily [81] and 2.3 to 3.2 mg of iodine daily [83]. Excessive dietary
iodine intake has been reported in Japanese women whose diets contain large amounts of
seaweed [83].

e Vitamin D — The toxic dose of vitamin D is poorly defined; a safe upper limit seems to be 100
mcg (4000 international units daily) [17].

e Vitamin E — A Cochrane review showed that vitamin E supplementation during pregnancy in
combination with vitamin C or other supplements or drugs does not improve outcomes of
stillbirth, preterm birth, preeclampsia or low birth weight [84]. Some evidence suggested that
vitamin E increased self-reported abdominal pain and premature rupture of membranes at
term; however, preterm premature rupture of membranes was not increased.

e Vitamin C — In a Cochrane review, vitamin C supplementation during pregnancy either alone
or in combination with other supplements had no beneficial or harmful effects [85]. No effects
were observed on prevention of stillbirth, preterm birth, pre-eclampsia, or low birth weight.
Vitamin C supplementation alone resulted in a decreased risk of preterm PROM, however, the
quality of evidence was poor.

Fluid requirements — During pregnancy, adequate fluid intake from consumption of beverages
(water and other liquids) is estimated to be approximately 2.3 L/day (76 fl oz or about 10 cups), per
the National Academy of Medicine (formerly Institute of Medicine) [86]. Additional water is
consumed in foods other than beverages to meet the total adequate intake of 3 L/day. Numerous
factors (eg, ambient temperature, humidity, physical activity, exercise influence) also influence
total water needs.

COUNSELING WOMEN ABOUT NUTRITION IN PREGNANCY — Healthcare professionals have
an important role in assessing and counseling women about nutrition to promote optimal outcomes
for pregnancy. Providers who monitor gestational weight gain have key opportunities to provide
information and tools to help women. In a 2014 systematic review of 25 studies in developed
countries, women reported that they received inadequate nutrition information from healthcare
professionals [87]. Importantly, the same review found that women who received nutrition
information from their healthcare professionals were more likely to comply with advice when it was
specific and explanations were provided for the recommendations. Furthermore, women were
more likely to take prenatal supplements if it was verbally recommended by their provider and they
received ongoing counseling at subsequent visits. Thus, healthcare professionals have the
potential to impact the nutritional status of pregnant women.

Counseling about healthy eating during pregnancy — Women who are pregnant should eat
plenty of fruits and vegetables as well as whole grains, low-fat dairy, and a variety of proteins. The
exact amount of foods from each food group (ranges provided blow) needed by a woman depends
on her prepregnancy body mass index (BMI), activity level, age, and trimester. It is important for
pregnant women to choose foods that are nutrient-dense (foods that contain high levels of
important nutrients compared with the amount of calories, such as fruits and vegetables, nuts/nut
butters, yogurt) to meet the higher nutrient requirements in pregnancy without exceeding caloric
needs. Women should also avoid foods with empty calories (foods that are high in added sugars



and solid fats, such as soda, desserts, fried foods, whole-fat dairy, and high-fat meats) because
they provide little nutritional value beyond calories.

Use of a nutrition screening tool can help health professionals identify pregnant women who may
be at risk for lower quality diets. (See 'History' above.)

In the first trimester of pregnancy, women typically do not need to increase their caloric intake. In
the second and third trimesters, most women will need to increase their caloric consumption to
promote appropriate weight gain. However, the old adage "eating for two" neither accurately nor
appropriately depicts the increased needs of pregnant women. On average, women need only
approximately 340 and 450 additional kcal/day in the second and third trimesters, respectively
[13].

Most pregnant women in the latter two trimesters will require between 2200 and 2900 kcal/day
[13], although calorie needs can vary widely, and this should be assessed individually. The ranges
of number of servings for each food group needed to meet these caloric requirements (2200 to
2900 kcal/day) are:

e Fruits: 2 to 2.5 cups

Vegetables: 3 to 3.5 cups
Grains: 6 to 10 oz

Protein: 6 to 7 oz

Dairy: 3 cups

Online resources — For personalized guidance, women can be directed to the free online
United States Department of Agriculture MyPlate Supertracker program. In this program, women
will enter information, including their due date, age, height, prepregnancy weight, and activity level.
The program will provide them with the exact number of servings in each food group that are
recommended for them, as well as sample food plans [88]. Additional online information is also
available at:

e Pregnancy and breastfeeding

e Patient education material ("Tips for Pregnant Moms")

Counseling about common dietary concerns in pregnancy — Self-imposed dietary restraints
can be problematic if essential nutrients are left out of the diet or weight gain is inadequate.
However, certain foods should be limited or avoided during pregnancy because of potentially toxic
effects. These include:

Consumption of some types of fish
High caffeine intake

Unwashed fruits/vegetables

Unpasteurized dairy products
e Undercooked meats

Vegetarian diet — Balanced vegetarian diets do not appear to have any adverse effects on
pregnancy outcome, although high-quality evidence is sparse [89,90]. These diets vary
considerably, as do omnivorous diets. The nutritional adequacy of a vegetarian diet must be
judged individually, not on the basis of what it is called, but on the type, amount, and variety of
nutrients that are consumed [91].



Vegetarian diets that are well-balanced are similar to well-balanced omnivore diets in that they
meet most nutrient goals except for iron, vitamin D, vitamin E, and choline [13,92]. Additional
potential nutrients of concern, particularly for vegans, are calcium, vitamin B12, and essential n-3
fatty acids (eicosapentaenoic acid [EPA] and docosahexanoic acid [DHA]). In one review, women
on a vegan diet were at higher risk for both iron and vitamin B12 deficiencies [90].

Dietary deficiencies can usually be resolved with minor dietary alterations or supplements. For
example, fortified vegetarian/vegan food products are now widely available and include some
nondairy milks (such as fortified soy beverages), meat analogs, and breakfast cereals. These
products can be good sources of key nutrients, such as calcium, iron, zinc, vitamin B12, vitamin D,
riboflavin, and long-chain n-3 fatty acids. Individual nutritional assessment of a vegetarian's diet
with a registered dietitian is advisable [89,93-95].

Vegetarian diets vary according to the degree of avoidance of foods of animal origin [96].
According to the strictest definition, a vegan vegetarian diet consists primarily of cereals, fruits,
vegetables, legumes, and nuts; animal foods, including milk, dairy products, and eggs generally
are excluded [97,98]. Several less restrictive vegetarian diets may include animal flesh, eggs, or
milk and dairy products. Vegetarian diets frequently are grouped as follows (ordered from less
restricted to more restricted):

e Semi-vegetarian — People who consume meat, fish or chicken in their diet on occasion. Some
people who follow such a diet may not eat red meat, but may eat fish and perhaps chicken.
This identification is used mainly in research studies.

e Pescatarian — Vegetarian whose diet includes fish on occasion in addition to eggs, milk, and
milk products, but no other animal meats.

e |acto-ovovegetarian — Eggs, milk, and milk products (lacto = dairy; ovo = eggs) are included,
but no meat is consumed.

e Lactovegetarian — Milk and milk products are included in the diet, but no eggs or meat are
consumed.

e Macrobiotic — Whole grains, especially brown rice, are emphasized and vegetables, fruits,
legumes, and seaweeds are included in the diet. Locally-grown fruits are recommended.
Animal foods limited to white meat or white-meat fish may be included in the diet once or
twice a week.

e Vegan — All animal products, including eggs, milk, and milk products, are excluded from the
diet. Some vegans do not use honey. They also may avoid foods that are processed or not
organically grown [99].

e Fruitarian — Vegan diet based on fruits, nuts and seeds. Vegetables classified botanically as
fruits (avocado, tomatoes) are commonly included in fruitarian diets; all other vegetables,
grains, beans and animal products are excluded.

Limited research in populations outside of the United States showed that the macronutrient intake
of preghant vegetarians was similar to that of pregnant non-vegetarians except pregnant
vegetarians consumed statistically lower amounts of protein and higher amounts of carbohydrate
than pregnant non-vegetarians; however, none of the studies reported protein deficiency in
pregnant vegetarians [89].



Protein quality in well-balanced vegetarian diets need not be a concern. Although individual plant
sources of protein tend to be incomplete in their provision of all essential amino acids, eating a
variety of types of plant protein sources (grains, legumes, nuts) over the course of a day can
provide all essential amino acids [89].

Protein consumption in the United States tends to be significantly higher than in other parts of the
world. In some Asian cultures, animal protein sources may be consumed only once or twice a
week. Although these individuals would not label themselves as vegetarian, in American research
studies they would be categorized as semi-vegetarian.

Phytoestrogen consumption tends to be higher among vegetarians than among omnivores.
Concerns have been raised regarding phytoestrogen intake and reproductive development.
Studies in animal models have reported conflicting effects of prenatal exposure to phytoestrogens
(primarily genistein) with both beneficial and adverse effects depending on timing of exposure,
dose, and outcomes examined [100]. In one prospective longitudinal study in humans, pregnant
women consuming a vegetarian diet had increased the prevalence of hypospadias in male
offspring [101]. Most of the research in humans, however, has investigated the effects of postnatal
exposure of phytoestrogens through soy-based formulas on later reproductive health. More
research in humans is needed that examines the effects of high-level exposure to phytoestrogens
prenatally.

Food avoidance to prevent atopic disease in offspring — Both avoidance and ingestion of
specific antigens, such as peanuts, milk, and eggs, during pregnancy have been hypothesized to
reduce the frequency of atopic disease in offspring, but the bulk of evidence does not support
either approach. These diets should not be recommended; women should consume their usual
diets. (See "Primary prevention of allergic disease: Maternal diet in pregnancy and lactation".)

On the other hand, breastfeeding may reduce the risk of allergic disease in offspring. (See "The
impact of breastfeeding on the development of allergic disease".)

Gluten-free diet — Although gluten-free diets are popular and promoted in the lay press for
their health benefits, there is no evidence that following a gluten-free diet has any significant health
benefits in women without celiac disease or gluten sensitivity [102,103]. Elimination of gluten-rich
foods during pregnancy could result in inadequate intakes of thiamin, riboflavin, niacin, folate, and
iron; however, substitution of other whole grain foods should prevent any nutritional deficiency and
these diets are generally considered safe.

Women with celiac disease benefit from a gluten-free diet. In a systematic review of case-control
and cohort studies, women with untreated celiac disease were at increased risk of reproductive
failure compared with women in the general population [104]. Treatment with a gluten-free diet
eliminated the excess risk of complications. (See "Pathogenesis, epidemiology, and clinical
manifestations of celiac disease in adults", section on 'Menstrual and reproductive issues'.)

Lactose intolerance — Women with lactose malabsorption have improved lactose tolerance in
late pregnancy [105,106]. This has been attributed to slower intestinal transit during pregnancy
and bacterial adaptation to increased lactose intake.

Women who are unable to consume adequate amounts of calcium through dairy and other dietary
components can take calcium supplements or consume fortified foods and beverages. There are
no data on the safety of commercially available "lactase" preparations during pregnancy; however,



beta-galactosidases are normal constituents of human tissues. (See "Lactose intolerance: Clinical
manifestations, diagnosis, and management".)

Use of artificial sweeteners — There is no evidence that use of aspartame (NutraSweet),
sucralose (Splenda), saccharin (Sweet 'N Low), acesulfame potassium (Sunett), or stevioside
(Stevia) by pregnant women increases the risk of birth defects above the baseline risk in the
general population [107].

The Acceptable Daily Intake (ADI) is defined as an estimate of the amount of a food additive that
can be ingested daily over a lifetime without appreciable health risk. Average use of artificial
sweeteners is usually below this limit. For example, the ADI for aspartame is 50 mg/kg/day; Diet
Coke contains 131 mg aspartame per 355 mL can and one packet of Equal contains 33 mg of
aspartame. The ADI for saccharin and sucralose is 5 mg/kg/day, for acesulfame potassium itis 15
mg/kg/day, and for stevioside it is 4 mg/kg/day.

In utero exposure to saccharin has been a concern because saccharin crosses the placenta and is
eliminated much more slowly in the fetus than in the adult [108]. One study reported an increased
risk of bladder cancer in offspring of pregnant rats that consumed very high doses of saccharin;
however, the only other study of this issue did not show an increased risk. Since there are
alternatives to using saccharin, avoiding it in pregnancy is prudent.

A task force of the American Academy of Pediatrics' Committee on Nutrition concluded that
aspartame is safe for both the pregnant mother and developing baby. In addition, the FDA and the
Council on Scientific Affairs of the American Medical Association concluded that women who are
pregnant or breastfeeding can safely use aspartame [109]. Although methanol is a breakdown
product of aspartame, methanol is also produced as a breakdown product of many fruits; the
levels produced from either of these sources are very low and considered safe in pregnancy.

Some observational studies suggest that chronic consumption of artificial sweeteners may
increase the risk of obesity and metabolic diseases in adults [110,111]; however, results have
been conflicting and no intervention trials have been conducted [112]. The first cohort study
examining this issue in pregnancy reported that daily maternal consumption of artificial sweeteners
during pregnancy was associated with higher infant body mass index at one year of age [113]. The
effect was primarily seen in male infants and was not explained by maternal body mass index, diet
quality, total energy intake, other obesity risk factors, or breastfeeding duration, and there were no
comparable associations for sugar-sweetened beverages. Further study is warranted, ideally a
randomized trial.

Fluoride intake — Theoretically, pregnant women who live in areas where water is not
fluoridated or who consume only unfluoridated bottled water may not achieve adequate intake of
fluoride, which is 3 mg/day in nonpregnant, pregnant, and breastfeeding women [114,115].
Fluoride intake is difficult to determine, given that fluoride may be present in liquids used for
bottled drinks and prepared foods (eg, soups, canned vegetables) and is present in tea and
seafood that contains edible bones or shells.

The CDC does not recommend fluoride supplementation during pregnancy [116] because prenatal
fluoride supplementation is not incorporated into primary teeth [117] and does not reduce caries in
offspring [118]. The benefits of fluoride occur almost entirely after tooth eruption as a direct topical
effect on teeth; earlier hypotheses that ingested fluoride is systemically incorporated into
developing tooth enamel have been largely discredited as a primary mechanism of fluoride action



[119,120]. There is good evidence that postnatal exposure of newly erupted teeth to topical
fluoride from water or dentifrice is efficacious [119,120].

Excessive ingestion of fluoride during pregnancy does not appear to produce fluorosis in offspring
[121], probably because the placenta provides a selective barrier to transfer of excess fluoride
[122]. (See "Overview of dietary trace minerals" and "Preventive dental care and counseling for
infants and young children".)

Fasting — Pregnant women may fast for several hours during the day, for one or more days,
for religious or other reasons. During an overnight 12- to 18-hour fast, plasma glucose, insulin, and
alanine levels fall, and plasma-free fatty acids and beta-hydroxybutyrate levels rise, a
phenomenon termed "accelerated starvation" [123]. With early conversion to fat metabolism, other
fuels, such as glucose and amino acids, are more available for the fetus. Free fatty acids and beta-
hydroxybutyrate are also transferred across the placenta and metabolized by the fetus.

The effects of daytime fasting in otherwise healthy pregnant women are not well-defined. In ovine
and human studies, the most consistently reported effect of fasting is reduction in fetal breathing
movements, with resolution in the fed state [124-128]. There is no information on the effect of
ketonuria on fetal/neonatal outcome in the absence of ketoacidosis. Studies of pregnancy outcome
in healthy women who fasted during the month of Ramadan have generally reported no adverse
effects on the fetus or uterine blood flow [129-135]. However, some authors have hypothesized
that prolonged fasting during pregnancy can lead to permanent alterations in fetal physiology that
have consequences in adult life [136].

Long-chain polyunsaturated fatty acids — Fish is the primary dietary source of
docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA), two n-3 (also known as omega-3)
long-chain polyunsaturated fatty acids (n-3 LCPUFA). DHA is necessary for normal development
of the brain and retina. The body's ability to produce sufficient DHA for optimal health and
development is probably inadequate; therefore, consumption of preformed n-3 LCPUFA, such as
in fish, is recommended. The number of weekly servings of fish needed to achieve the DHA intake
goal of 200 to 300 mg/day depends on the type of fish, as shown in the table (table 8). Importantly,
women of childbearing age should choose fish that are low in mercury and other contaminants
(table 9). (See 'Fish consumption' below.)

There is no clear evidence that n-3 LCPUFA supplements during pregnancy improve
neurodevelopment in offspring. For pregnant women who are not able or willing to consume fish,
we suggest other food sources of n-3 LCPUFA to achieve an intake of 200 to 300 mg/day of DHA.
A number of foods fortified with DHA are available, including yogurt, milk, and eggs. Supplements
containing either fish oil or DHA synthesized by algae are also available.

Increased maternal fish and fish oil intake has not resulted in significant reductions in disorders
with an inflammatory component, such as spontaneous preterm labor and birth or asthma in
mothers or offspring. Therefore, our recommendations for intake of fish and other sources of n-3
LCPUFA are not different for women with a personal or family history of preterm birth, allergic
disorders, or other adverse pregnancy outcomes. These issues are discussed in detail separately.
(See "Fish consumption and docosahexaenoic acid (DHA) supplementation in pregnancy".)

Food safety



Avoidance of foodborne infections — Foodborne illnesses can cause maternal disease as
well as congenital disease, miscarriage, premature labor, and fetal death. To reduce the risk of
foodborne iliness, it is important that pregnant women [137]:

e Practice good personal hygiene (frequent hand washing)
e Consume only meats, fish, and poultry (including eggs) that are fully cooked
e Avoid unpasteurized dairy products and fruit/vegetable juices

e Thoroughly rinse fresh fruits and vegetables under running water (about 30 seconds) before
eating

e Avoid eating raw sprouts (including alfalfa, clover, radish, and mung bean). Bacteria can get
into sprout seeds through cracks in the shell; these bacteria are nearly impossible to wash
out.

e Wash hands, food preparation surfaces, cutting boards, dishes, and utensils that come in
contact with raw meat, poultry, or fish with hot, soapy water. Countertops can be sanitized by
wiping with a solution of one teaspoon liquid chlorine bleach per quart of water and leaving to
dry over 10 minutes.

The US Food and Drug Administration (FDA) provides detailed advice on food safety for women
who are pregnant or planning pregnancy.

The following foodborne infections can have adverse effects on pregnancy. These infections and
strategies for avoiding them are described in detail separately:

e Toxoplasmosis — Toxoplasmosis is caused by ingestion of undercooked or cured meat or
meat products, fruit or vegetables contaminated by infected garden soil, and contaminated
unfiltered water. (See "Toxoplasmosis and pregnancy".)

e Listeria monocytogenes — Listeria is a common low-level contaminant of both processed and
unprocessed foods of plant and animal origin; hot cooked foods are not a vehicle of Listeria
transmission. It is most commonly associated with processed/delicatessen meats, hot dogs,
soft cheeses, smoked seafood, meat spreads, and paté, but has also been transmitted by
fresh fruits and vegetables that are commonly eaten uncooked. (See "Clinical manifestations
and diagnosis of Listeria monocytogenes infection".)

e Brucellosis — Brucellosis is caused by ingestion of contaminated food such as raw milk,
cheeses made from unpasteurized (raw) milk, or raw meat. (See "Clinical manifestations,
diagnosis, and treatment of brucellosis".)

Information about current foodborne illness outbreaks can be found at the Centers for Disease
Control and Prevention website.

Fish consumption — Pregnant women are advised to eat only cooked fish to avoid
potentially harmful organisms [138]. However, pregnant women who have consumed "sushi grade
raw fish can be reassured that this is generally safe [139], as long as the raw fish was frozen
appropriately [140], as this eliminates most parasites and bacteria. These women should be
advised to discontinue future raw fish consumption. A variety of marine toxins (eg, ciguatoxin) can
be ingested via fish consumption (cooked or raw), but there are only rare reports of adverse
effects on pregnancy or the fetus. (See "Overview of shellfish and pufferfish poisoning".)




Fish may be contaminated by environmental pollutants, such as methylmercury. Methylmercury
exposure, primarily through ingestion of contaminated fish, can cause severe fetal central nervous
system damage, as well as milder intellectual, motor, and psychosocial impairment. For this
reason, the US FDA and Environmental Protection Agency recommend that pregnant women (or
women who might become pregnant or who are nursing) should [138]:

e Avoid eating any shark, swordfish, king mackerel, marlin, orange roughy, tilefish (Gulf of
Mexico), or bigeye tuna (other kinds of tuna are acceptable) because they may contain high
levels of mercury (table 9).

e Eat two to three servings (8 to 12 oz total) per week of seafood that is likely very low in
mercury or other contaminants ("best choices") or one serving of seafood (4 0z) that is likely
low in mercury or other contaminants ("good choices") (table 9). Information on specific levels
of methylmercury and other contaminants is available through the FDA food safety website
and the EPA website.

e Check local advisories about the safety of fish caught in local lakes, rivers, and coastal areas.

The risks and benefits of fish consumption during pregnancy are reviewed in detail separately.
(See "Fish consumption and docosahexaenoic acid (DHA) supplementation in pregnancy".)

Caffeine intake — Meta-analyses of observational studies have reported negative effects
from caffeine intake in pregnancy, and the risk increased with increasing caffeine dose. In one
systematic review that included over 100,000 women, the risk of low birth weight increased 13
percent for each 100 mg/day of caffeine consumed [141]. Another systematic review that included
data from 26 studies reported a 19 percent increased risk of pregnancy loss for every 150 mg/day
of caffeine consumed [142]. Because of the limitations of observational data, the ability to adjust
for confounders is poor, and higher-quality evidence is needed, preferably from randomized trials,
to confirm these findings.

A 2010 ACOG Committee Opinion recommends limiting caffeine consumption to less than 200
mg/day in pregnancy [143]. A list of the caffeine content of beverages and foods is available in the
table (table 10).

The effects of caffeine on pregnancy outcomes are discussed in detail separately. (See "The
effects of caffeine on reproductive outcomes in women".)

Herbal products — We and others recommend avoiding herbal medicines and supplements
during pregnancy [144,145], except for ginger (see "Treatment and outcome of nausea and
vomiting of pregnancy", section on 'Ginger'). The practitioner has no control over the strength or
purity of the individual herbs; herbal preparations can interact with commonly prescribed
medications and lead to dangerous side effects [146,147]; and several cases of potentially harmful
effects to the pregnancy have been reported [148-151]. In the United States, makers of
supplements are not required to prove efficacy, safety, or quality of a product before it is on the
market, and numerous recalls of supplements have taken place due to product adulteration. (See
"Overview of herbal medicine and dietary supplements", section on 'Regulation’'.)

Consumption of herbal products is common. In the United States, 5 to 10 percent of pregnant
women reported herbal intake during pregnancy [152,153] and 15 percent reporting using an
herbal product or non-vitamin supplement, most commonly fish oil, melatonin, probiotics or
prebiotics, acai, and cranberry [154]. Estimates of herbal intake have been higher in Europe and
Australia, as high as 58 percent of pregnant women in one United Kingdom sample [155]. The



most common products were herbal teas, chamomile, ginger, cranberry, raspberry leaf, echinacea,
and ephedra.

There is a paucity of high-quality randomized trials evaluating the efficacy and safety of traditional
herbal preparations in pregnancy [156]. In a 2016 Cochrane review that examined the effects of
herbal medicines on miscarriage, none of nine randomized trials compared herbal medicines with
either placebo or bedrest; thus, the authors concluded that there was insufficient data to make
recommendations [157]. Some studies have reported lack of positive effects of herbal remedies
[158], while others have reported negative effects on pregnancy and infant outcomes [159].

Consumption of liver-based foods — As discussed above, high consumption of liver or
liver-based foods (eg, patties, sausage) may be harmful in pregnancy because of excessive intake
of vitamin A. Some groups (eg, Finnish Food Safety Authority, March of Dimes, National Health
Service) have recommended that pregnant women limit or avoid liver consumption for this reason
[74-79]. (See 'Adverse effects from excessive supplementation and dietary intake' above.)

Exposure to environmental toxins — ACOG has deemed reducing exposure to toxic
environmental agents a critical area for intervention because of effects of toxins on the developing
fetus [160]. Good nutrition is one way to buffer exposure to toxic agents [161,162]. Pregnant
women should be encouraged to eat plenty of fruits and vegetables (either conventional or
organic), legumes, and whole grains every day, and to avoid processed foods and fast foods.

Food can be a source of exposure to environmental toxins, such as bisphenol A (BPA) and
pesticides. BPA is ubiquitous in food, particularly in the lining of canned goods. Exposure is a
concern during pregnancy because of potential neural and behavioral effects in fetuses and
infants. Women should be encouraged to avoid use of plastics for food and beverage containers
that contain BPA, and avoid canned goods that use BPA linings (BPA-free canned goods are
becoming increasingly available). (See "Overview of occupational and environmental risks to
reproduction in females", section on 'Bisphenol A' and "Overview of occupational and
environmental risks to reproduction in females", section on 'Interference with fetal development'.)

The effects of pesticide exposure from foods are unclear. The American Academy of Pediatrics
recognizes that early pesticide exposure may adversely impact birth weight, risk of pediatric
cancers, and cognitive function and behavior [163]. The Environmental Protection Agency sets a
maximum residue limit, which is the amount of pesticide residue allowed to remain on each food or
product [164]. This limit is set to ensure that "there is reasonable certainty of no harm." Much of
the public, however, is still concerned about pesticides in food. A 2012 systematic review
determined that consumption of organic foods may reduce exposure to pesticide residues and
antibiotic-resistant bacteria [165]. On the other hand, organic foods have not been found to be
nutritionally superior and tend to be more expensive and less accessible, particularly for vulnerable
populations. (See "Overview of occupational and environmental risks to reproduction in females",
section on 'Interference with fetal development'.)

MULTIPLE GESTATION — Nutritional requirements and weight gain recommendations are higher
in multiple gestations. Guidelines are provided separately. (See "Twin pregnancy: Prenatal
issues", section on 'Pregnancy counseling and management' and "Triplet pregnancy", section on
'Weight gain and nutrition'.)

POSTPARTUM AND BREASTFEEDING — An adequate, balanced diet is important for
replenishment of maternal stores that are expended during the pregnancy, for promoting loss of



excess weight, and for nourishing the breastfed infant. (See "Overview of postpartum care",
section on 'Postpartum weight retention' and "Maternal nutrition during lactation".)

RESOURCES

e The Food and Information Center of the United States Department of Agriculture provides
several online resources for pregnant women, including information on folic acid, food safety,
foods to avoid, and nutrition

INFORMATION FOR PATIENTS — UpToDate offers two types of patient education materials,
"The Basics" and "Beyond the Basics." The Basics patient education pieces are written in plain
language, at the 5™ to 6" grade reading level, and they answer the four or five key questions a
patient might have about a given condition. These articles are best for patients who want a general
overview and who prefer short, easy-to-read materials. Beyond the Basics patient education
pieces are longer, more sophisticated, and more detailed. These articles are written at the 10t to
12t grade reading level and are best for patients who want in-depth information and are
comfortable with some medical jargon.

Here are the patient education articles that are relevant to this topic. We encourage you to print or
e-mail these topics to your patients. (You can also locate patient education articles on a variety of
subjects by searching on "patient info" and the keyword(s) of interest.)

e Basics topics (see "Patient education: Nutrition before and during pregnancy (The Basics)"
and "Patient education: Health and nutrition for women who breastfeed (The Basics)")

e Beyond the Basics topic (see "Patient education: Maternal health and nutrition during
breastfeeding (Beyond the Basics)")

SUMMARY AND RECOMMENDATIONS

e Nutrition is a key modifiable factor that affects birth outcomes and has long-term effects on the
health of offspring. (See 'Introduction’ above.)

e Patient nutrition risk and habits should be assessed early in pregnancy. Completion of a self-
administered dietary questionnaire prior to seeing the clinician can be helpful (form 1 and
table 2). Potential problems that require attention include (see 'Assessment of nutritional
status' above):

* Use of supplements

» Food avoidances/special diets/skipping meals

« Eating disorders

» Lack of resources for adequate nutrition

» Low intake of nutrient-dense foods (fruits and vegetables)

» High intake of added sugars and fats (fried foods, processed foods, desserts)

* Overweight or obesity

* Medical history of bariatric surgery or other conditions that cause malabsorption
* Substance misuse

e Consultation with a trained specialist in maternal nutrition, such as a registered dietitian, is
recommended for women with high nutrition risk. (See 'Referrals' above.)



e The incidence of pregnancy complications is higher at the upper and lower extremes of weight
gain. The Institute of Medicine recommendations for weight gain during singleton pregnancy
are (see 'Prepregnancy weight and gestational weight gain' above):

Body mass index (BMI) <18.5 kg/m? (underweight) — weight gain 28 to 40 Ibs (12.5 to
18.0 kg)

BMI 18.5 to 24.9 kg/m? (normal weight) — weight gain 25 to 35 Ibs (11.5 to 16.0 kg)
BMI 25.0 to 29.9 kg/m? (overweight) — weight gain 15 to 25 Ibs (7.0 to 11.5 kg)

BMI 230.0 kg/m? (obese) — weight gain 11 to 20 Ibs (5 to 9.0 kg)

e The Institute of Medicine and the Centers for Disease Control and Prevention recommend
multiple-micronutrient supplements (commonly called multivitamin supplements) for pregnant
women who do not consume an adequate diet or may have malabsorption. Well-nourished
women may not need multiple-micronutrient supplements, but in the absence of careful
evaluation by a nutritionist, it is prudent to recommend them. At a minimum, the daily multiple-
micronutrient supplement should contain key vitamins/minerals that are often not met by diet
alone, such as (see 'Micronutrients' above):

Iron — 27 mg

Folate — at least 0.4 mg (0.6 mg in the second and third trimesters)
Calcium — at least 250 mg (elemental calcium 1000 mg per day)

lodine — 150 mcg (preferably in the form of potassium iodide)

Vitamin D — 200 to 600 international units (exact amount is controversial)

e Preconceptionally and during the first trimester, women should take a folic acid supplement of
0.4 to 0.8 mg per day. Higher doses (4 mg per day) are recommended for women known to
be at increased risk for offspring with neural tube defects (eg, history of a previously affected
infant, maternal use of some anticonvulsant medications). (See 'Folic acid' above.)

e Excessive intake of vitamin A (greater than 10,000 international units per day) and/or iodine
can have harmful fetal effects. (See 'Adverse effects from excessive supplementation and

dietary intake' above.)

e Women should be counseled to eat a healthy diet during pregnancy. This includes plenty of
fruits and vegetables, whole grains, low-fat dairy, and a variety of proteins. Nutrient-dense
foods should be encouraged, and empty calories should be minimized or avoided. These
eating patterns will help women meet nutrient needs without exceeding calorie needs. "Eating
for two" during pregnancy is a misnomer, as women require no additional calories during the
first trimester and only a moderate increase in calories (additional 340 to 450 kcal/day) in the
second and third trimesters. Exact needs vary among women based on age, prepregnancy
weight, height, and activity level. Tools are available to help clinicians counsel women and for
women to monitor their own nutrition. (See 'Counseling about healthy eating during

pregnancy' above.)

e Self-imposed dietary restraints can be problematic if essential nutrients are left out of the diet
or weight gain is inadequate. However, certain foods should be limited or avoided during
pregnancy because of potentially toxic effects. These include consumption of some types of
fish, high caffeine intake, unwashed fruits/vegetables, unpasteurized dairy products, herbal



products, liver-based foods, and undercooked meats. (See 'Counseling women about nutrition
in pregnancy' above.)

e Patients should be educated about the risk for and prevention of foodborne infections. (See
'Avoidance of foodborne infections' above.)

e Pregnant women should limit seafood consumption to 12 oz of cooked seafood (about three 4
0z servings) per week, and completely avoid some types of seafood to minimize fetal
exposure to mercury and other water-borne contaminants. Specific recommendations are
described in the table (table 9). (See 'Fish consumption' above.)

ACKNOWLEDGMENT — The editorial staff at UpToDate would like to acknowledge Edmund F
Funai, MD, Jonathan Gillen-Goldstein, MD, Henry Roque, MD, MS, and Jean M Ruvel, RD, CDE,
CDN who contributed to an earlier version of this topic review.

Use of UpToDate is subject to the Subscription and License Agreement.

REFERENCES

1. Feodor Nilsson S, Andersen PK, Strandberg-Larsen K, Nybo Andersen AM. Risk factors for
miscarriage from a prevention perspective: a nationwide follow-up study. BJOG 2014;
121:1375.

2. Shaw GM, Wise PH, Mayo J, et al. Maternal prepregnancy body mass index and risk of
spontaneous preterm birth. Paediatr Perinat Epidemiol 2014; 28:302.

3. Ramakrishnan U, Grant F, Goldenberg T, et al. Effect of women's nutrition before and during
early pregnancy on maternal and infant outcomes: a systematic review. Paediatr Perinat
Epidemiol 2012; 26 Suppl 1:285.

4. American College of Obstetricians and Gynecologists. ACOG Committee opinion no. 549:
obesity in pregnancy. Obstet Gynecol 2013; 121:213.

5. Institute of Medicine. Nutrition during pregnancy: Part 1: Weight gain, Part 2: Nutrient
supplements. http://nationalacademies.org/hmd/reports/1990/nutrition-during-pregnancy-
part-i-weight-gain-part-ii-nutrient-supplements.aspx (Accessed on April 05, 2016).

6. Barker DJ, Thornburg KL. The obstetric origins of health for a lifetime. Clin Obstet Gynecol
2013; 56:511.

7. Ravelli AC, van der Meulen JH, Michels RP, et al. Glucose tolerance in adults after prenatal
exposure to famine. Lancet 1998; 351:173.

8. Roseboom T, de Rooij S, Painter R. The Dutch famine and its long-term consequences for
adult health. Early Hum Dev 2006; 82:485.

9. Robinson S, Baird J, Godfrey KM. Eating for two? The unresolved question of optimal diet in
pregnancy. Am J Clin Nutr 2014; 100:1220.

10. Widen E, Siega-Riz AM. Prenatal nutrition: a practical guide for assessment and counseling.
J Midwifery Womens Health 2010; 55:540.

11. Paxton AE, Ammerman AS, Gizlice Z, et al. Validation of a very brief diet assessment tool
designed to guide counseling for chronic disease prevention. Abstract presented at:
International Society for Behavior, Nutrition, and Physical Activity, 2007, Oslo, Norway.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Center for Nutrition Policy and Promotion. Nutrients in 2010 USDA food patterns at all calorie
levels.
http://www.cnpp.usda.gov/sites/default/files/usda_food_patterns/Nutrientsin2010USDAFood
PatternsatAllCalorieLevels.pdf (Accessed on March 25, 2016).

Academy of Nutrition and Dietetics. Practice Paper of the Academy of Nutrition and Dietetics
Abstract: Nutrition and Lifestyle for a Healthy Pregnancy Outcome 2014.
http://www.eatright.org/members/practicepapers/ (Accessed on March 23, 2016).

WHO Expert Consultation. Appropriate body-mass index for Asian populations and its
implications for policy and intervention strategies. Lancet 2004; 363:157.

Deputy NP, Sharma AJ, Kim SY. Gestational Weight Gain - United States, 2012 and 2013.
MMWR Morb Mortal WKkly Rep 2015; 64:1215.

Holick MF, Binkley NC, Bischoff-Ferrari HA, et al. Evaluation, treatment, and prevention of
vitamin D deficiency: an Endocrine Society clinical practice guideline. J Clin Endocrinol
Metab 2011; 96:1911.

ACOG Committee on Obstetric Practice. ACOG Committee Opinion No. 495: Vitamin D:
Screening and supplementation during pregnancy. Obstet Gynecol 2011; 118:197.

Kaiser L, Allen LH, American Dietetic Association. Position of the American Dietetic
Association: nutrition and lifestyle for a healthy pregnancy outcome. J Am Diet Assoc 2008;
108:553.

Institute of Medicine. Weight gain during pregnancy: Reexamining the guidelines
http://iom.edu/Reports/2009/Weight-Gain-During-Pregnancy-Reexamining-the-
Guidelines.aspx (Accessed on June 18, 2015).

Institute of Medicine. Weight gain during pregnancy: Reexamining the guidelines.
http://iom.edu/Reports/2009/Weight-Gain-During-Pregnancy-Reexamining-the-
Guidelines.aspx (Accessed on April 05, 2016).

http://www.cnpp.usda.gov/2015-2020-dietary-guidelines-americans (Accessed on April 21,
2016).

https://fnic.nal.usda.gov/sites/fnic.nal.usda.gov/files/uploads/DRIEssential GuideNutReq.pdf
(Accessed on April 21, 2016).

https://fnic.nal.usda.gov/dietary-guidance/dri-nutrient-reports/vitamin-d-and-calcium
(Accessed on April 21, 2016).

Institute of Medicine. Dietary reference intakes: The essential guide to nutrient requirements.
National Academies Press; Washington, DC 2006.

Ota E, Tobe-Gai R, Mori R, Farrar D. Antenatal dietary advice and supplementation to
increase energy and protein intake. Cochrane Database Syst Rev 2012; :CD000032.

Kramer MS, Kakuma R. Energy and protein intake in pregnancy. Cochrane Database Syst
Rev 2003; :CD000032.

Lindmark G. Energy and protein intake in pregnancy: RHL commentary (last revised: 31
October 2003). The WHO Reproductive Health Library; Geneva, 2003.

Blumfield ML, Collins CE. High-protein diets during pregnancy: healthful or harmful for
offspring? Am J Clin Nutr 2014; 100:993.

Abu-Saad K, Fraser D. Maternal nutrition and birth outcomes. Epidemiol Rev 2010; 32:5.



30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Innis SM. Trans fatty intakes during pregnancy, infancy and early childhood. Atheroscler
Suppl 2006; 7:17.

Institute of Medicine, Food and Nutrition Board, Committee on Nutritional Status During
Pregnancy. Part II: Dietary intake and nutrient supplements. National Academy Press;
Washington, DC 1990.

Moos MK, Dunlop AL, Jack BW, et al. Healthier women, healthier reproductive outcomes:
recommendations for the routine care of all women of reproductive age. Am J Obstet
Gynecol 2008; 199:5280.

Dietary reference intakes for calcium and vitamin D. www.iom.edu/vitamind (Accessed on
December 03, 2010).

National Institute for Health and Care Excellence, 2014. Maternal and child nutrition (PH11)
https://www.nice.org.uk/guidance/ph11.

Royal College of Obstetricians and Gynaecologists, 2014. Healthy eating and vitamin
supplements in pregnancy https://www.rcog.org.uk/globalassets/documents/patients/patient-
information-leaflets/pregnancy/pi-healthy-eating-and-vitamin-supplements-in-pregnancy.pdf.

Haider BA, Bhutta ZA. Multiple-micronutrient supplementation for women during pregnancy.
Cochrane Database Syst Rev 2017; 4:CD004905.

Vitamin supplementation in pregnancy. Drug Ther Bull 2016; 54:81.

Mei Z, Cogswell ME, Looker AC, et al. Assessment of iron status in US pregnant women
from the National Health and Nutrition Examination Survey (NHANES), 1999-2006. Am J Clin
Nutr 2011; 93:1312.

Hurrell R, Egli I. Iron bioavailability and dietary reference values. Am J Clin Nutr 2010;
91:1461S.

Recommendations to prevent and control iron deficiency in the United States. Centers for
Disease Control and Prevention. MMWR Recomm Rep 1998; 47:1.

Pefia-Rosas JP, De-Regil LM, Dowswell T, Viteri FE. Intermittent oral iron supplementation
during pregnancy. Cochrane Database Syst Rev 2012; :CD009997.

Cantor AG, Bougatsos C, Dana T, et al. Routine iron supplementation and screening for iron
deficiency anemia in pregnancy: a systematic review for the U.S. Preventive Services Task
Force. Ann Intern Med 2015; 162:566.

Institute of Medicine. Iron deficiency anemia: Recommended guidelines for the prevention,
detection, and management among U.S. children and women of childbearing age. National
Academy Press; Washington, DC 1993.

Wong L, Smith S, Gilstrop M, et al. Safety and efficacy of rapid (1,000 mg in 1 hr)
intravenous iron dextran for treatment of maternal iron deficient anemia of pregnancy. Am J
Hematol 2016; 91:590.

Avni T, Bieber A, Grossman A, et al. The safety of intravenous iron preparations: systematic
review and meta-analysis. Mayo Clin Proc 2015; 90:12.

Froessler B, Collingwood J, Hodyl NA, Dekker G. Intravenous ferric carboxymaltose for
anaemia in pregnancy. BMC Pregnancy Childbirth 2014; 14:115.

Hacker AN, Fung EB, King JC. Role of calcium during pregnancy: maternal and fetal needs.
Nutr Rev 2012; 70:397.

http://ods.od.nih.gov/factsheets/Calcium_pf.asp (Accessed on June 22, 2015).



49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Scientific report of the 2015 dietary guidelines advisory committee 2015.
http://health.gov/dietaryguidelines/2015-scientific-report/data-table-7.asp (Accessed on
March 03, 2016).

Hofmeyr GJ, Lawrie TA, Atallah AN, et al. Calcium supplementation during pregnancy for
preventing hypertensive disorders and related problems. Cochrane Database Syst Rev 2014;
:CD001059.

Buppasiri P, Lumbiganon P, Thinkhamrop J, et al. Calcium supplementation (other than for
preventing or treating hypertension) for improving pregnancy and infant outcomes. Cochrane
Database Syst Rev 2015; :CD007079.

Institute of Medicine. Report at a Glance, Report Brief: Dietary reference intakes for calcium
and vitamin D, released 11/30/2010. http://www.iom.edu/Reports/2010/Dietary-Reference-
Intakes-for-Calcium-and-Vitamin-D/Report-Brief.aspx (Accessed on December 01, 2010).

De-Regil LM, Palacios C, Lombardo LK, Pefa-Rosas JP. Vitamin D supplementation for
women during pregnancy. Cochrane Database Syst Rev 2016; :CD008873.

U.S. Preventive Services Task Force. Folic acid for the prevention of neural tube defects:
U.S. Preventive Services Task Force recommendation statement. Ann Intern Med 2009;
150:626.

Wolff T, Witkop CT, Miller T, et al. Folic acid supplementation for the prevention of neural
tube defects: an update of the evidence for the U.S. Preventive Services Task Force. Ann
Intern Med 2009; 150:632.

McNulty B, McNulty H, Marshall B, et al. Impact of continuing folic acid after the first trimester
of pregnancy: findings of a randomized trial of Folic Acid Supplementation in the Second and
Third Trimesters. Am J Clin Nutr 2013; 98:92.

Branum AM, Bailey R, Singer BJ. Dietary supplement use and folate status during pregnancy
in the United States. J Nutr 2013; 143:486.

Caudill MA. Pre- and postnatal health: evidence of increased choline needs. J Am Diet Assoc
2010; 110:1198.

Chester DN, Goldman JD, Ahuja JK, Moshfegh AJ. Dietary Intakes of Choline: What We Eat
in America, NHANES 2007-2008. Food Surveys Research Group Dietary Data Brief No. 9.
October 2011. http://ars.usda.gov/Services/docs.htm?docid=19476 (Accessed on April 22,
2016).

Jameson S. Zinc status in pregnancy: the effect of zinc therapy on perinatal mortality,
prematurity, and placental ablation. Ann N Y Acad Sci 1993; 678:178.

Ota E, Mori R, Middleton P, et al. Zinc supplementation for improving pregnancy and infant
outcome. Cochrane Database Syst Rev 2015; :CD000230.

Briefel RR, Bialostosky K, Kennedy-Stephenson J, et al. Zinc intake of the U.S. population:
findings from the third National Health and Nutrition Examination Survey, 1988-1994. J Nutr
2000; 130:1367S.

Caldwell KL, Pan Y, Mortensen ME, et al. lodine status in pregnant women in the National
Children's Study and in U.S. women (15-44 years), National Health and Nutrition
Examination Survey 2005-2010. Thyroid 2013; 23:927.



64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.
81.

Bath SC, Steer CD, Golding J, et al. Effect of inadequate iodine status in UK pregnant
women on cognitive outcomes in their children: results from the Avon Longitudinal Study of
Parents and Children (ALSPAC). Lancet 2013; 382:331.

Stagnaro-Green A, Abalovich M, Alexander E, et al. Guidelines of the American Thyroid
Association for the diagnosis and management of thyroid disease during pregnancy and
postpartum. Thyroid 2011; 21:1081.

Leung AM, Pearce EN, Braverman LE. lodine content of prenatal multivitamins in the United
States. N Engl J Med 2009; 360:939.

Harding KB, Pefia-Rosas JP, Webster AC, et al. lodine supplementation for women during
the preconception, pregnancy and postpartum period. Cochrane Database Syst Rev 2017;
3:CD011761.

World Health Organization. Global prevalence of vitamin A deficiency in populations at risk
1995 to 2005: WHO global database on vitamin A deficiency, 2009.
http://apps.who.int/iris/bitstream/10665/44110/1/9789241598019_eng.pdf (Accessed on
March 01, 2017).

WHO. Safe vitamin A dosage during pregnancy and lactation: recommendations and report
of a consultation, 1998. http://whqlibdoc.who.int/hg/1998/WHO_NUT_98.4_eng.pdf
(Accessed on June 22, 2015).

Checkley W, West KP Jr, Wise RA, et al. Maternal vitamin A supplementation and lung
function in offspring. N Engl J Med 2010; 362:1784.

McCauley ME, van den Broek N, Dou L, Othman M. Vitamin A supplementation during
pregnancy for maternal and newborn outcomes. Cochrane Database Syst Rev 2015;
:CD008666.

Mathews-Roth MM. Lack of genotoxicity with beta-carotene. Toxicol Lett 1988; 41:185.

Rothman KJ, Moore LL, Singer MR, et al. Teratogenicity of high vitamin A intake. N Engl J
Med 1995; 333:1369.

Nelson M. Vitamin A, liver consumption, and risk of birth defects. BMJ 1990; 301:1176.

Kolb E. [The problem of a high content of vitamin A in the liver of calves, cattle, sheep and
swine for the consumer. Amount of accumulation and mechanism of teratogenic effect
(review article)]. Berl Munch Tierarztl Wochenschr 1994; 107:342.

Julkunen P, Hasunen K, Idanpaan-Heikkila J. [Health risks related to high content of vitamin
A'in liver]. Nord Med 1990; 105:149.

Blomhoff R, Alexander J. [Vitamin A and toxicity. Should pregnant women and small children
reduce their intake of liver products and vitamin A?]. Tidsskr Nor Laegeforen 1993;
113:3037.

Hartmann S, Brars O, Bock J, et al. Exposure to retinoic acids in non-pregnant women
following high vitamin A intake with a liver meal. Int J Vitam Nutr Res 2005; 75:187.

van den Berg H, Hulshof KF, Deslypere JP. Evaluation of the effect of the use of vitamin
supplements on vitamin A intake among (potentially) pregnant women in relation to the
consumption of liver and liver products. Eur J Obstet Gynecol Reprod Biol 1996; 66:17.

https://ndb.nal.usda.gov/ndb/ (Accessed on March 01, 2017).

Connelly KJ, Boston BA, Pearce EN, et al. Congenital hypothyroidism caused by excess
prenatal maternal iodine ingestion. J Pediatr 2012; 161:760.



82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.
97.

98.

99.

Thomas Jde V, Collett-Solberg PF. Perinatal goiter with increased iodine uptake and
hypothyroidism due to excess maternal iodine ingestion. Horm Res 2009; 72:344.

Nishiyama S, Mikeda T, Okada T, et al. Transient hypothyroidism or persistent
hyperthyrotropinemia in neonates born to mothers with excessive iodine intake. Thyroid
2004; 14:1077.

Rumbold A, Ota E, Hori H, et al. Vitamin E supplementation in pregnancy. Cochrane
Database Syst Rev 2015; :CD004069.

Graack S. [Intensive periodontal continuing education course for dental assistants and dental
hygienists]. Quintessenz J 1989; 19:1167.

Institute of Medicine. Dietary Reference Intakes: The Essential Guide to Nutrient
Requirements. The National Academies Press, Washington, DC 2006.
https://www.nal.usda.gov/sites/default/files/fnic_uploads//DRIEssentialGuideNutReq.pdf
(Accessed on December 12, 2016).

Lucas C, Charlton KE, Yeatman H. Nutrition advice during pregnancy: do women receive it
and can health professionals provide it? Matern Child Health J 2014; 18:2465.

USDA MyPlate Supertracker. http://www.choosemyplate.gov/tools-supertracker (Accessed
on April 22, 2016).

Craig WJ, Mangels AR, American Dietetic Association. Position of the American Dietetic
Association: vegetarian diets. J Am Diet Assoc 2009; 109:1266.

Piccoli GB, Clari R, Vigotti FN, et al. Vegan-vegetarian diets in pregnancy: danger or
panacea? A systematic narrative review. BJOG 2015; 122:623.

Haddad EH, Tanzman JS. What do vegetarians in the United States eat? Am J Clin Nutr
2003; 78:626S.

Center for Nutrition Policy and Promotion. Nutrients in 2010 USDA Lacto-Ovo Vegetarian
Food Patterns at all calorie levels.
http://www.cnpp.usda.gov/sites/default/files/usda_food_patterns/Nutrientsin2010USDALacto-
OvoFoodPatternsatAllCalorieLevels.pdf (Accessed on April 05, 2016).

Koebnick C, Hoffmann I, Dagnelie PC, et al. Long-term ovo-lacto vegetarian diet impairs
vitamin B-12 status in pregnant women. J Nutr 2004; 134:3319.

Cox SR. Staying healthy on a vegetarian diet during pregnancy. J Midwifery Womens Health
2008; 53:91.

Penney DS, Miller KG. Nutritional counseling for vegetarians during pregnancy and lactation.
J Midwifery Womens Health 2008; 53:37.

Leitzmann C. Vegetarian diets: what are the advantages? Forum Nutr 2005; :147.

American Dietetic Association, Dietitians of Canada. Position of the American Dietetic
Association and Dietitians of Canada: Vegetarian diets. J Am Diet Assoc 2003; 103:748.

Haddad EH, Sabaté J, Whitten CG. Vegetarian food guide pyramid: a conceptual framework.
Am J Clin Nutr 1999; 70:6158S.

Johnston PK, Sabate J. Nutritional implications of vegetarian diets. In: Modern nutrition in
health and disease, 10, Shils ME, Shike M, Ross AC, et al (Eds), Lippincott Williams &
Wilkins, Baltimore 2006. p.1638.



100.

101.

102.

103.

104.

105.

106.

107.
108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

Jefferson WN, Williams CJ. Circulating levels of genistein in the neonate, apart from dose
and route, predict future adverse female reproductive outcomes. Reprod Toxicol 2011;
31:272.

North K, Golding J. A maternal vegetarian diet in pregnancy is associated with hypospadias.
The ALSPAC Study Team. Avon Longitudinal Study of Pregnancy and Childhood. BJU Int
2000; 85:107.

Marcason W. Is there evidence to support the claim that a gluten-free diet should be used for
weight loss? J Am Diet Assoc 2011; 111:1786.

Gaesser GA, Angadi SS. Gluten-free diet: imprudent dietary advice for the general
population? J Acad Nutr Diet 2012; 112:1330.

Tersigni C, Castellani R, de Waure C, et al. Celiac disease and reproductive disorders: meta-
analysis of epidemiologic associations and potential pathogenic mechanisms. Hum Reprod
Update 2014; 20:582.

Szilagyi A, Salomon R, Martin M, et al. Lactose handling by women with lactose
malabsorption is improved during pregnancy. Clin Invest Med 1996; 19:416.

Villar J, Kestler E, Castillo P, et al. Improved lactose digestion during pregnancy: a case of
physiologic adaptation? Obstet Gynecol 1988; 71:697.

www.Reprotox.org (Accessed on April 02, 2008).

Cohen-Addad N, Chatterjee M, Bekersky |, Blumenthal HP. In utero-exposure to saccharin: a
threat? Cancer Lett 1986; 32:151.

Butchko HH, Stargel WW, Comer CP, et al. Aspartame: review of safety. Regul Toxicol
Pharmacol 2002; 35:S1.

Swithers SE. Artificial sweeteners produce the counterintuitive effect of inducing metabolic
derangements. Trends Endocrinol Metab 2013; 24:431.

Pereira MA. Diet beverages and the risk of obesity, diabetes, and cardiovascular disease: a
review of the evidence. Nutr Rev 2013; 71:433.

Pereira MA. Sugar-sweetened and artificially-sweetened beverages in relation to obesity risk.
Adv Nutr 2014; 5:797.

Azad MB, Sharma AK, de Souza RJ, et al. Association Between Artificially Sweetened
Beverage Consumption During Pregnancy and Infant Body Mass Index. JAMA Pediatr 2016;
170:662.

Standing Committee on the Scientific Evaluation of Dietary Reference Intakes, Food and
Nutrition Board of the Institute of Medicine. Dietary reference intakes for calcium,
phosphorus, magnesium, vitamin D, and fluoride. 1997.

National Academy of Sciences. Dietary reference intakes: The essential guide to nutrient
requirements. Otten JJ, Hellwig JP, Meyers LD (Eds), The National Academies Press,
Washington, DC 2006. pp. 530-541.

Recommendations for using fluoride to prevent and control dental caries in the United States.
Centers for Disease Control and Prevention. MMWR Recomm Rep 2001; 50:1.

Sa Roriz Fonteles C, Zero DT, Moss ME, Fu J. Fluoride concentrations in enamel and dentin
of primary teeth after pre- and postnatal fluoride exposure. Caries Res 2005; 39:505.

Leverett DH, Adair SM, Vaughan BW, et al. Randomized clinical trial of the effect of prenatal
fluoride supplements in preventing dental caries. Caries Res 1997; 31:174.



119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

Hellwig E, Lennon AM. Systemic versus topical fluoride. Caries Res 2004; 38:258.

Limeback H. A re-examination of the pre-eruptive and post-eruptive mechanism of the anti-
caries effects of fluoride: is there any anti-caries benefit from swallowing fluoride?
Community Dent Oral Epidemiol 1999; 27:62.

Gupta S, Seth AK, Gupta A, Gavane AG. Transplacental passage of fluorides. J Pediatr
1993; 123:139.

Levy SM, Hillis SL, Warren JJ, et al. Primary tooth fluorosis and fluoride intake during the first
year of life. Community Dent Oral Epidemiol 2002; 30:286.

Metzger BE, Ravnikar V, Vileisis RA, Freinkel N. "Accelerated starvation" and the skipped
breakfast in late normal pregnancy. Lancet 1982; 1:588.

Fox HE, Hohler CW, Steinbrecher M. Human fetal breathing movements after carbohydrate
ingestion in fasting and nonfasting subjects. Am J Obstet Gynecol 1982; 144:213.

Mirghani HM, Weerasinghe SD, Smith JR, Ezimokhai M. The effect of intermittent maternal
fasting on human fetal breathing movements. J Obstet Gynaecol 2004; 24:635.

Abd-El-Aal DE, Shahin AY, Hamed HO. Effect of short-term maternal fasting in the third
trimester on uterine, umbilical, and fetal middle cerebral artery Doppler indices. Int J
Gynaecol Obstet 2009; 107:23.

Richardson B, Hohimer AR, Mueggler P, Bissonnette J. Effects of glucose concentration on
fetal breathing movements and electrocortical activity in fetal lambs. Am J Obstet Gynecol
1982; 142:678.

Schreyer P, Sherman DJ, Ervin MG, et al. Ovine fetal breathing and swallowing activity in
response to plasma glucose changes. Gynecol Obstet Invest 1991; 32:15.

Azizi F, Sadeghipour H, Siahkolah B, Rezaei-Ghaleh N. Intellectual development of children
born of mothers who fasted in Ramadan during pregnancy. Int J Vitam Nutr Res 2004;
74:374.

Salleh H. Ramadan fasting among pregnant women in Muar district, Malaysia and its
association to health outcomes. Malays J Reprod Health 1989; 7:69.

Mirghani HM, Salem M, Weerasinghe SD. Effect of maternal fasting on uterine arterial blood
flow. J Obstet Gynaecol Res 2007; 33:151.

Awwad J, Usta IM, Succar J, et al. The effect of maternal fasting during Ramadan on preterm
delivery: a prospective cohort study. BJOG 2012; 119:1379.

Ziaee V, Kihanidoost Z, Younesian M, et al. The effect of ramadan fasting on outcome of
pregnancy. Iran J Pediatr 2010; 20:181.

Kavehmanesh Z, Abolghasemi H. Maternal Ramadan fasting and neonatal health. J
Perinatol 2004; 24:748.

Cross JH, Eminson J, Wharton BA. Ramadan and birth weight at full term in Asian Moslem
pregnant women in Birmingham. Arch Dis Child 1990; 65:1053.

van Ewijk RJ, Painter RC, Roseboom TJ. Associations of prenatal exposure to Ramadan
with small stature and thinness in adulthood: results from a large Indonesian population-
based study. Am J Epidemiol 2013; 177:729.



137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.
152.

153.

154.

155.

US Food and Drug Administration. Food Safety for Pregnant Women
http://www.fda.gov/Food/FoodbornelllnessContaminants/PeopleAtRisk/ucm312704.htm
(Accessed on December 22, 2015).

US Food and Drug Administration. Eating Fish: What Pregnant Women and Parents Should
Know http://www.fda.gov/Food/FoodbornellinessContaminants/Metals/ucm393070.htm
(Accessed on January 19, 2017).

Spogen D, Passalacqua B. Evidence-Based Practice 2008; 11:5. http://www.fpin.org/wp/wp-
content/uploads/2014/10/759-EBP-December-2008.pdf (Accessed on June 22, 2015).

http://www.fda.gov/downloads/Food/GuidanceRegulation/lUCM252393.pdf (Accessed on
January 19, 2017).

Chen LW, Wu Y, Neelakantan N, et al. Maternal caffeine intake during pregnancy is
associated with risk of low birth weight: a systematic review and dose-response meta-
analysis. BMC Med 2014; 12:174.

Li J, Zhao H, Song JM, et al. A meta-analysis of risk of pregnancy loss and caffeine and
coffee consumption during pregnancy. Int J Gynaecol Obstet 2015; 130:116.

American College of Obstetricians and Gynecologists. ACOG CommitteeOpinion No. 462:
Moderate caffeine consumption during pregnancy. Obstet Gynecol 2010; 116:467.

Marcus DM, Snodgrass WR. Do no harm: avoidance of herbal medicines during pregnancy.
Obstet Gynecol 2005; 105:1119.

Friedman JM. Teratology society: presentation to the FDA public meeting on safety issues
associated with the use of dietary supplements during pregnancy. Teratology 2000; 62:134.

Fugh-Berman A. Herbal medicinals: selected clinical considerations, focusing on known or
potential drug-herb interactions. Arch Intern Med 1999; 159:1957.

Buehler BA. Interactions of herbal products with conventional medicines and potential impact
on pregnancy. Birth Defects Res B Dev Reprod Toxicol 2003; 68:494.

Facchinetti F, Pedrielli G, Benoni G, et al. Herbal supplements in pregnancy: unexpected
results from a multicentre study. Hum Reprod 2012; 27:3161.

Mabina MH, Pitsoe SB, Moodley J. The effect of traditional herbal medicines on pregnancy
outcome. The King Edward VIII Hospital experience. S Afr Med J 1997; 87:1008.

Jones TK, Lawson BM. Profound neonatal congestive heart failure caused by maternal
consumption of blue cohosh herbal medication. J Pediatr 1998; 132:550.

Ernst E. Herbal medicinal products during pregnancy: are they safe? BJOG 2002; 109:227.

Broussard CS, Louik C, Honein MA, et al. Herbal use before and during pregnancy. Am J
Obstet Gynecol 2010; 202:443.e1.

Louik C, Gardiner P, Kelley K, Mitchell AA. Use of herbal treatments in pregnancy. Am J
Obstet Gynecol 2010; 202:439.e1.

Chung S, Yeh T, Wu CH. Trend and pattern of herb and supplement use among pregnant
women in the United States: findings from the 2002, 2007, and 2012 US National Health
Interview Surveys. Am J Obstet Gynecol 2017; 216:189.

Holst L, Wright D, Haavik S, Nordeng H. Safety and efficacy of herbal remedies in obstetrics-
review and clinical implications. Midwifery 2011; 27:80.



156.

157.

158.

159.

160.

161.
162.

163.

164.

165.

Conover EA. Herbal agents and over-the-counter medications in pregnancy. Best Pract Res
Clin Endocrinol Metab 2003; 17:237.

Li L, Dou L, Leung PC, et al. Chinese herbal medicines for unexplained recurrent
miscarriage. Cochrane Database Syst Rev 2016; :CD010568.

Dante G, Pedrielli G, Annessi E, Facchinetti F. Herb remedies during pregnancy: a
systematic review of controlled clinical trials. J Matern Fetal Neonatal Med 2013; 26:306.

Trabace L, Tucci P, Ciuffreda L, et al. "Natural" relief of pregnancy-related symptoms and
neonatal outcomes: above all do no harm. J Ethnopharmacol 2015; 174:396.

ACOG Committee Opinion No. 575. Exposure to toxic environmental agents. Obstet Gynecol
2013; 122:931.

Kordas K. Iron, Lead, and Children's Behavior and Cognition. Annu Rev Nutr 2010; 30:123.

Companion piece to Committee Opinion #575, exposure to toxic environmental agents.
www.acog.org/goto/underserved (Accessed on April 15, 2016).

Council On Environmental Health. Pesticide exposure in children. Pediatrics 2012;
130:e1757.

Setting tolerances for pesticide residues in food. US Environmental Protection Agency.
Updated March 14, 2016. http://www2.epa.gov/pesticide-tolerances/setting-tolerances-
pesticide-residues-foods (Accessed on April 15, 2016).

Smith-Spangler C, Brandeau ML, Hunter GE, et al. Are organic foods safer or healthier than
conventional alternatives?: a systematic review. Ann Intern Med 2012; 157:348.

Topic 453 Version 90.0



GRAPHICS

Medical history that poses potential nutrition-related risks in pregnancy

Medical history or condition

Examples*

Diabetes

Type 1 diabetes

Type 2 diabetes

Obstetric history

Previous child with neural tube defect
Gestational diabetes

Hyperemesis gravidarum
Hypertensive disorder of pregnancy

Current multifetal pregnancy

Inborn metabolic disorders

Phenylketonuria

Maple syrup urine disease

Surgical history

Bariatric surgery

Bowel resection

Gastrointestinal disease/conditions that cause
malabsorption

Crohn disease
Ulcerative colitis

Cystic fibrosis

Nutrition issues

Obesity
Overweight

Eating disorder (past or current)

Unhealthy behaviors

Use of cigarettes, alcohol, stimulants, illicit
drugs

* Not an exhaustive list.
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Dietary questionnaire

What you eat and some of the lifestyle choices you make can affect your nutrition and health
now and in the future. Your nutrition can also have an important effect on your baby's health.
Please answer these questions by circling the answers that apply to you.
Eating behavior

1. Are you frequently bothered by any of the following? (circle all that apply)

MNausea Vomiting Heartburn Constipation
2. Do you skip meals at least three times a week? Mo Yes
3. Do you try to limit the amount or kind of food you eat to control your weight? Mo Yes
4. Are you on a special diet now? Mo Yes
5. Do you avoid any foeds for health or religious reasocns? Mo Yes

Food sources
&. Do you have a working stove? Mo Yes
Do you have a working refrigerator? Mo Yes

7. Do you sometimes run out of food before you are able to buy more? Mo Yes
8. Can you afford to eat the way you should? Mo Yes
9. Are you receiving any food assistance now? [circle all that apply)

Food stamps School breakfast  Scheol lunch WIC

Donated food Commodity supplemental food program
10. Do you feel you need help in obtaining food? Mo Yes

Food and drink
11. Which of these did you drink yesterday? (circle all that apply)

Soft drinks Coffee Tea Fruit drink
Orange juice Grapefruit juice Other juices Millk
Kool-Aid Beer Wine Alcoholic drinks
Water Other beverages (list)

12, Which of these foods did you eat yesterday? [(circle all that apply)
Cheese Pizza Macaroni and cheese

Cereal with milk  Yogurt
Other foods made with cheese (such as tacos, enchiladas, lasagna, cheeseburgers)

Corn Potatoes Swest potatoes Green salad

Carrots Collard greens Spinach Turnip greens

Broccoli Green beans Green peas Other vegetablas

Apples Bananas Berries Grapefruit

Melon Oranges Peaches Other fruit

Meat Fish Chicken Eggs

Peanut butter Muts: Seeds Dried beans

Cold cuts Hot dog Bacon Sausage

Cake Cockies Doughnut Pastry

Chips French fries Desp-fried foods  Bread

Raolls Rice Cereal MNoodles

Spaghetti Tortillas

Were any of these whaole grain? Mo Yes
12. Is the way you ate yesterday the way you usually eat? Mo Yes

Lifestyle

14, Do you exercise for at least 30 minutes on a regular basis (three times a week or more)? Mo Yes
15. Do you ever smoke cigarettes or use smokeless tobacco? Mo Yes
16. Do you aver drink bear, wine, liguor, or any other alcoholic beverages? Mo Yes

17. Which of these do you take (circle all that apply)
Prescribed drugs or medications
Any over-the-counter products (such asaspirin, acetominophen, antacids, or vitamins)
Street drugs (such as marijuana, speed, downers, crack, or hercin)

WIC: Women, Infants, and Children.

Permission to reproduce from: Nutrition During Pregnancy and Lactation: An Implementation Guide by
Subcommittee for Institute of Medicine. 1992, p. 506. Copyright by National Academy Press.
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Over the past few months:

Brief dietary assessment questionnaire

0 points

1 point

2 points

. How many times a week do you eat
fast food meals or snacks?

. How many servings of fruit did you
eat each day?

. How many servings of vegetables
did you eat each day?

. How many regular sodas or glasses
of sweet tea did you drink each
day?

. How many times a week did you eat
beans (like pinto or black beans),
chicken, or fish?

. How many times a week did you eat
regular snack chips or crackers (not
low-fat)?

. How many times a week did you eat
desserts and other sweets (not the
low-fat kind)?

. How much margarine, butter, or
meat fat do you use to season
vegetables or put on potatoes,
bread, or corn?

[ Less than one
time
[ Five or more

[ Five or more

[ Less than one

[ Three or more
times

[ one time or
less

[ one time or
less

L very little

[ one to three
times
[ Three to four

[ Three to four

[ One to two

[ one to two
times

O Two to three
times

[ Two to three
times

[ some

[ Four or more
times
[ Two or less

[ Two or less

[ Three or more

[ Less than one
time

[ Four or more
times

[ Four or more
times

Ld Aot

Summary score (sum of all items)

Responses in the first points column indicate healthy eating habits (scored 0), responses in the second
points column indicate less healthy eating habits (scored 1), and responses in the third points column
indicate the least healthy eating habits (scored 2). Summary scores may range from 0 to 16, with
lower numbers indicating good dietary habits and higher scores indicating poorer dietary habits.

Reproduced with permission. Copyright © Alice Ammerman. All rights reserved.
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Determining body mass index from weight and height

Good weights Overweight Obesity

BMI, kg/m2 | 19 |20 ’21 ’22 |23 ’24 ’25 ’ 26 ’27 ’ 28 ’29 ’30 ’ 35 |4o
i:i:_‘g:st; Weight, pounds*

58" 91 |96 | 100|105 | 110 | 115|119 | 124 | 129 | 134 | 138 | 143 | 167 | 191
59" 94 |99 | 104|109 | 114 [ 119 | 124 | 128 | 133 | 138 | 143 | 148 | 173 | 198
60" 97 | 102|107 | 112 | 118 | 123 | 128 | 133 | 138 | 143 | 148 | 153 | 179 | 204
61" 100 | 106 | 111 | 116 | 122 | 127 [ 132 | 137 | 143 | 148 | 153 | 158 | 185 | 211
62" 104 | 109 | 115 | 120 | 126 | 131 | 136 | 142 | 147 | 153 | 158 | 164 | 191 | 218
63" 107 | 113 | 118 | 124 | 130 | 135 | 141 | 146 | 152 | 158 | 163 | 169 | 197 | 225
64" 110 | 116 | 122 | 128 | 134 | 140 | 145 | 151 | 157 | 163 | 168 | 174 | 204 | 232
65" 114 | 120 | 126 | 132 | 138 | 144 | 150 | 156 | 162 | 168 | 174 | 180 | 210 | 240
66" 118 | 124 | 130 | 136 | 142 | 148 [ 155 | 161 | 167 | 173 | 179 | 186 | 216 | 247
67" 121 | 127 | 134 | 140 | 146 | 153 [ 159 | 166 | 172 | 178 | 185 | 191 | 223 | 255
68" 125 | 131 | 138 | 144 | 151 | 158 [ 164 | 171 | 177 | 184 | 190 | 197 | 230 | 262
69" 128 | 135 | 142 | 149 | 155 | 162 | 169 | 176 | 182 | 189 | 196 | 203 | 236 | 270
70" 132 | 139 | 146 | 153 | 160 | 167 | 174 | 181 | 188 | 195 | 202 | 209 | 243 | 278
71" 136 | 143 | 150 | 157 | 165 | 172 | 179 | 186 | 193 | 200 | 208 | 215 | 250 | 286
72" 140 | 147 | 154 | 162 | 169 | 177 | 184 | 191 | 199 | 206 | 213 | 221 | 258 | 294
73" 144 | 151 | 159 | 166 | 174 | 182 | 189 | 197 | 204 | 212 | 219 | 227 | 265 | 302
74" 148 | 155 | 163 | 171 | 179 | 186 | 194 | 202 | 210 | 218 | 225 | 233 | 272 | 311
75" 152 | 160 | 168 | 176 | 184 | 192 | 200 | 208 | 216 | 224 | 232 | 240 | 279 | 319
76" 156 | 164 | 172 | 180 | 189 | 197 | 205 | 213 | 221 | 230 | 238 | 246 | 287 | 328

The health risk from any level of BMI is increased if the patient has gained more than 5 kg (11
pounds) since age 25 years, or if the waist circumference is above 100 cm (40 in) due to central

fatness.

BMI: body mass index.
* Divide weight by 2.2 to convert pounds into kilograms; multiply height by 2.54 to convert inches into

centimeters.
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Determining body mass index using kilograms and centimeters*

kzl;l:;z 19 (20|21 |22 |23 (24 (25| 26|27 | 28|29 30|35 |40
Height, cm* Weight, kg*
147 41 |43 |45 [48 |50 |52 (54 (56 |58 |61 |63 |65 (76 |86
150 43 35 47 50 52 54 56 59 61 63 65 68 79 90
152 44 |46 (49 |51 |53 |55 (58 (60 |62 |65 |67 |69 (81 [92
155 46 |48 (50 [53 |55 |58 (60 (62 |65 |67 |70 |72 (84 |96
158 47 50 52 55 57 60 62 65 67 70 72 75 87 100
160 49 51 54 56 59 61 64 67 69 72 74 77 90 102
162 50 52 55 58 60 63 66 68 71 73 76 79 92 105
165 52 |54 |57 |60 |63 (65 |68 |71 |74 |76 (79 (82 |95 | 109
168 54 |56 |59 |62 |65 (68 |71 |73 |76 |79 (82 [85 |99 | 113
170 55 58 61 64 66 69 72 75 78 81 84 87 101 | 116
173 57 |60 |63 |66 |69 (72 |75 |78 |81 |84 (87 [90 | 105|120
175 58 |61 |64 |67 |70 (74 |77 |80 |83 |8 (89 (92 | 107|123
178 60 63 67 70 73 76 79 82 86 89 92 95 111 | 127
180 62 65 68 71 75 78 81 84 87 91 94 97 113 | 134
183 64 67 70 74 77 80 84 87 90 94 97 100 | 117 | 134
185 65 |68 |72 |75 [79 |82 |8 |89 (92 [96 |99 | 103 | 120 | 137
188 67 71 74 78 81 85 88 92 95 99 102 | 106 | 124 | 141
190 69 72 76 79 83 87 90 94 97 101 | 105 | 108 | 126 | 144
193 71 74 78 82 86 89 93 97 101 | 104 | 108 | 112 | 130 | 149

BMI: body mass index.
* The health risk from any level of BMI is increased if the patient has gained more than 5 kg (11 pounds)
since age 25 years, or if the waist circumference is above 100 cm (40 in) due to central fatness.
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Recommended Dietary Allowances (RDA) or Adequate Intake (AI) and
Tolerable Upper Limits (UL) for adult pregnant and lactating women

RDAs ULs for pregnant
and lactating
Pregnant women* Lactating women* women

Fat-soluble vitamins

Vitamin A 770 mcg 1300 mcg 3000 mcg

Vitamin D 600 international units 600 international units 4000 international units

(15 mcg) (15 mcg) (100 mcg)

Vitamin E 15 mg 19 mg 1000 mg

Vitamin K1 90 mcg 90 mcg ND
Water-soluble vitamins

Vitamin C 85 mg 120 mg 2000 mg

Thiamin 1.4 mg 1.4 mg ND

Riboflavin 1.4 mg 1.6 mg ND

Niacin 18 mg 17 mg 35 mg

Vitamin Bg 1.9 mg 2 mg 100 mg

Folate 600 mcg 500 mcg 1000 mcg

Vitamin By, 2.6 mcg 2.8 mcg ND
Minerals

Calcium 1000 mg 1000 mg 2500 mg

Phosphorus 700 mg 700 mg 4000 mg

Iron 27 mg 9 mg 45 mg

Zinc 11 mg 12 mg 40 mg

Iodine 220 mcg 290 mcg 1100 mcg

Selenium 60 mcg 70 mcg 400 mcg

ND: Not determinable due to lack of data of adverse effects and concern with regard to lack of ability to
handle excess amounts.

* Females over 18 years old.

9 The requirement for vitamin K is given as an "Adequate Intake (AI)" rather than an RDA, because there
was insufficient scientific evidence to calculate the RDA.

Adapted from: Guidelines for Perinatal Care, sixth edition (2007); and Institute of Medicine Dietary Reference
Intakes for Calcium and Vitamin D (2011), which can be accessed via www.nap.edu.
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Iron-rich foods

Food

Amount

Foods that provide 3 to 12 mg of iron

Clams
Oysters
Octopus
Spinach
Lentils

Pumpkin seeds

Four large or nine small
Six medium

3 oz cooked

1/2 cup cooked

1/2 cup cooked

1 oz roasted

Kidney beans
Lima beans
Navy beans
Oatmeal

Cashew nuts

Fortified cereals 1 cup
Foods that provide 1.6 to 3 mg of iron
Sirloin steak 30z
Roast beef 30z
Lean hamburger 30z
Pork 30z
Lamb 30z
Salmon 30z
Tilapia 30z

1/2 cup cooked
1/2 cup cooked
1/2 cup cooked
1 cup cooked

1 oz dry roasted

Foods that provide 0.5 to 1.5 mg of iron

Chicken

Eggs

Green peas
Tomato juice
Broccoli
Brussels sprouts
Almonds
Peanuts

Dried apricots

Raisins

3oz

One whole

1/2 cup

6 oz

1/2 cup

1/2 cup cooked
1 oz roasted

2 oz roasted
Five halves

1 oz (about 60 raisins)

Bell peppers

Raspberries 1 cup

Strawberries 1 cup
Foods high in vitamin C that enhance iron absorption when consumed with iron-containing
foods

Broccoli




Cantaloupe

Grapefruit and grapefruit juice
Kiwi

Orange and orange juice
Tomatoes and tomato sauces

Strawberries

mg: milligrams; o0z: ounces.
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Calcium content of foods
|

Food Amount Calcium (mg)*
Dairy
Milk, sheep's 1 cup 470
Milk, goat's 1 cup 325
Milk, cow's 1 cup 300
Yogurt 1 cup (8 0z) 400
Greek yogurt Y2 cup (4 oz) 120
Cheddar cheese 1oz 200
Parmesan cheese 1 tbsp 45
Ice cream 2 cup 84
Cottage cheese Y2 cup | 125
Dairy alternatives
Soy milk, calcium fortified 1 cup 200 to 400
Almond milk, calcium 1 cup ‘ 200 to 500
fortified
Legumes
Edamame, cooked Y2 cup 50
Garbanzo beans, cooked Y2 cup 40
Pinto beans, cooked Y2 cup 40
Tofu, firm, calcium-set 4 oz 300 to 780
Tofu, regular 4 oz 90 to 170
White beans Y2 cup 90
Vegetables
Arugula, raw 1 cup 30
Bok choy, cooked Y2 cup 80
Broccoli, raw 1 cup 45
Broccoli, cooked Y2 cup 30
Chard, cooked Y2 cup 50
Kale, raw 1 cup 25
Kale, cooked Y2 cup 50
Spinach, raw 1 cup 30
Spinach, cooked Y2 cup 120
Fruits 7
Figs, raw Two medium 35
Figs, dried 2 cup 120
Kiwi, raw 2 cup 30
Orange juice, calcium 4 oz 175
fortified
Orange juice, regular 4 oz 15

Nuts



Almonds, roasted 1oz 80
Brazil nuts 1oz 45
Chia seeds, dried 1oz 180
Sesame seeds, whole 1oz 280
toasted

mg: milligrams; tbsp: tablespoons; oz: ounces.
* Adult women (pregnant, lactating, and nonpregnant) require 1000 mg calcium/day. Note that absorption of
calcium is best when it is consumed at amounts equal to or less than 500 mg at a time.

Reproduced from: United States Department of Agriculture (USDA) National Agricultural Library. USDA
National Nutrient Database for Standard Reference. Available at: https://ndb.nal.usda.gov/ (Accessed on
April 27, 2016).
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Selected food sources of folate and folic acid

Food Micrograms (pg)
Breakfast cereals fortified with 100 percent of the DV, 3 cup* 400
Beef liver, cooked, braised, 3 ounces 185
Cowpeas (blackeyes), immature, cooked, boiled, 2 cup 105
Breakfast cereals, fortified with 25 percent of the DV, 34 cup* 100
Spinach, frozen, cooked, boiled, 2 cup 100
Great Northern beans, boiled, 2 cup 90
Asparagus, boiled, 4 spears 85
Rice, white, long-grain, parboiled, enriched, cooked, V> cup* 65
Vegetarian baked beans, canned, 1 cup 60
Spinach, raw, 1 cup 60
Green peas, frozen, boiled, Y2 cup 50
Broccoli, chopped, frozen, cooked, 2 cup 50
Egg noodles, cooked, enriched, V2 cup* 50
Broccoli, raw, 2 spears (each 5 inches long) 45
Avocado, raw, all varieties, sliced, Y2 cup sliced 45
Peanuts, all types, dry roasted, 1 ounce 40
Lettuce, Romaine, shredded, 2 cup 40
Wheat germ, crude, 2 tablespoons 40
Tomato Juice, canned, 6 ounces 35
Orange juice, chilled, includes concentrate, 34 cup 35
Turnip greens, frozen, cooked, boiled, 2 cup 30
Orange, all commercial varieties, fresh, 1 small 30
Bread, white, 1 slice* 25
Bread, whole wheat, 1 slice* 25
Egg, whole, raw, fresh, 1 large 25
Cantaloupe, raw, ¥4 medium 25
Papaya, raw, %2 cup cubes 25
Banana, raw, 1 medium 20

* Items marked with an asterisk (*) are fortified with folic acid as part of the Folate Fortification Program.

Reproduced from: US Department of Agriculture, Agricultural Research Service 2003. USDA National Nutrient
Database for Standard Reference, Release 16. Nutrient Data Laboratory Home Page,
http://www.nal.usda.gov/fnic/cgi-bin/nut_search.pl.
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Weekly servings of fish to achieve 250 mg/day of EPA + DHA

. _____________ |
Number of 3.5 ounce
Fish name (100 gram)
servings*

Oily fish

Anchovy, canned 1

=

Herring, Atlantic

=

Salmon, Atlantic
Tuna, Bluefin
Mackerel, Atlantic
Bluefish

Trout, Rainbow
Sardines, Atlantic canned
Striped Bass

Tilefish

Swordfish

Tuna, Albacore canned
Salmon, Sockeye

Carp

Salmon, smoked (lox)

ua A A W W N N N N N N NN

King Mackerel

White fish

Sea Bass

Pollock, Atlantic
Snapper

Flounder and Sole
Tuna, light canned
Grouper

Catfish, wild

0 0w 0 N O o bW

Halibut

-
N

Haddock

-
N

Cod, Atlantic

Shellfish

Mussels
Crab, Alaska King
Oysters, eastern raw

Clams

N N o u W

Shrimp
Lobster, northern 10

Scallops 11

Crab, Blue 11



EPA: eicosapentaenoic acid; DHA: docosahexaenoic acid.
* Servings rounded up to a whole number of servings.

Data from: United States Department of Agriculture (USDA) National Nutrient
Database for Standard Reference. USDA website 2012. Available at:
http://ndb.nal.usda.gov/. (Accessed June 10, 2013.)
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FDA advice on fish consumption in women who are pregnant, might
become pregnant, or are nursing

Best choices (eat two to three servings a week)

= Anchovy

= Atlantic croaker
= Atlantic mackerel
= Black sea bass
= Butterfish

= Catfish

= Clam

= Cod

= Crab

= Crawfish

= Flounder

= Haddock

Hake

Herring

Lobster, American and spiny
Mullet

Oyster

Pacific chub mackerel

Perch (freshwater and ocean)
Pickerel

Plaice

Pollock

Salmon

Sardine

Scallop

Shad

Shrimp

Skate

Smelt

Sole

Squid

Tilapia

Trout (freshwater)
Tuna, canned light (includes
skipjack)
Whitefish

Whiting

Good choices (eat one serving a week)

= Bluefish

= Buffalofish
= Carp

= Chilean sea

= Grouper
= Halibut

bass/Patagonian toothfish

= Mahi mahi/dolphinfish

Monkfish

Rockfish

Sablefish
Sheepshead
Snapper

Spanish mackerel
Striped bass (ocean)

Tilefish (Atlantic Ocean)

Tuna, albacore/white tuna,
canned and fresh/frozen

Tuna, yellowfin
Weakfish/sea trout
White croaker/Pacific croaker

Choices to avoid (highest mercury levels)

= King mackerel
= Marlin
= QOrange roughy
= Shark

Swordfish

Tilefish (Gulf of Mexico)
Tuna, bigeye

Note: On average, farm-raised fish tend to be lower in mercury compared with wild-caught fish.[1]

Reference:

1. Karimi R, Fitzgerald TP, Fisher NS. A quantitative synthesis of mercury in commercial seafood and
implications for exposure in the United States. Environ Health Perspect 2012; 120:1512.

Reproduced from: U.S. Food and Drug Administration. Food: Eating Fish: What Pregnant Women and Parents
Should Know. Available at: http://www.fda.gov/Food/FoodbornelllnessContaminants/Metals/ucm393070.htm

(Accessed January 26, 2017).
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Caffeine content in foods and beverages

Coffees Serving size, oz (mL) Caffeine, mg

Coffee, brewed 8 (235) 133 (range: 102 to
200)

Coffee, generic instant 8 (235) 93 (range: 27 to
173)

Coffee, generic decaffeinated 8 (235) 5 (range: 3to 12)

Espresso 1 (30) 40 (range: 30 to 90)

Espresso decaffeinated 1 (30) 4

Teas Serving size, oz (mL) Caffeine, mg

Tea, brewed 8 (235) 53 (range: 40 to
120)

Arizona Iced Tea, black 16 (470) 32

Arizona Iced Tea, green 16 (470) 15

Nestea 12 (355) 26

Snapple, Just Plain Unsweetened 16 (470) 18

Snapple, Kiwi Teawi 16 (470) 10

Snapple, Lemon, Peach, or Raspberry 16 (470) 42

Starbucks Tazo Chai Tea Latte (Grande) 16 (470) 100

Energy drinks

Serving size, oz (mL)

Soft drinks Serving size, oz (mL) Caffeine, mg
FDA official limit for cola and pepper soft 12 (355) 71
drinks
7-Up, regular or diet 12 (355) 0
Barq's Diet Root Beer 12 (355) 0
Barqg's Root Beer 12 (355) 22
Coke, regular or diet 12 (355) 35 to 47
Dr. Pepper, regular or diet 12 (355) 42 to 44
Fanta, all flavors 12 (355) 0
Fresca, all flavors 12 (355) 0
Jolt Cola 12 (355) 72
Mellow Yellow 12 (355) 53
Mountain Dew, regular or diet 12 (355) 54 (20 oz = 90)
Mountain Dew MDX, regular or diet 12 (355) 71 (20 oz = 118)
Mug Root Beer, regular or diet 12 (355) 0
Pepsi, regular or diet 12 (355) 36 to 38
Sierra Mist, regular or free 12 (355) 0
Sprite, regular or diet 12 (355) 0
TAB 12 (355) 46.5

Caffeine, mg

5-hour ENERGY 2 (60) 215%*
Amp 8.4 (250) 74
Cocaine 8.4 (250) 288




Enviga

Full Throttle

Glaceau Vitamin Water Energy Citrus
Monster Energy

Red Bull

Red Bull Sugarfree

Rip It, all varieties

Rockstar Energy Drink

SoBe Adrenaline Rush

SoBe Essential Energy, Berry or Orange
SoBe No Fear

Spike Shooter

Tab Energy

Frozen desserts

12 (355)
16 (470)
20 (590)
16 (470)
8.3 (245)
8.3 (245)
8 (235)
8 (235)
8.3 (245)
8 (235)
8 (235)
8.4 (250)
10.5 (310)

Serving size, oz (mL)

100
144
50
160
80
80
100
80
79
48
83
300
95

Caffeine, mg

Ben & Jerry's Coffee Ice Cream
Haagen-Dazs Coffee Ice Cream or Yogurt
Starbucks Coffee Ice Cream

Chocolates/candies/other

8 (235)
8 (235)
8 (235)

Serving size, various
units

68 to 84
58
50 to 60

Caffeine, mg

Hershey's Chocolate Bar

Hershey's Kisses

Hershey's Special Dark Chocolate Bar
Hot cocoa

Powdered caffeine

1.55 0z (45 g)
41 g (9 pieces)
1.45 oz (41 g)
8 0z (235 mL)
1/16 tsp

31
3to13
200

FDA: US Food and Drug Administration.
* Reported by Consumer Reports.
Oz: ounce
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