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Pregnancy demands unique nutritional necessities different from those of
women who are not pregnant, involving vital roles of vitamins, minerals,
and omega-3 fatty acids. These elements are pivotal for the progression of
a healthy pregnancy, aiding mothers in coping with common discomforts
and averting complications. Presently, supplementation recommendations
for pregnant women vary across nations, prompting the need for
comprehensive nutrition counseling as a pivotal aspect of prenatal care.
The state of a woman's nutrition has a major effect on her health, the
course of her pregnancy, and the welfare of her fetus and newborn.
Providers of healthcare must recognize and address these distinctive
nutritional requisites, advocating for tailored counseling that considers
diverse factors such as availability of food, social, ethnic background,
cultural dietary selections, and body mass index. Adjustments become
imperative in instances of pregnancy complications like gestational
diabetes. Collaboration with nutritionists or registered dietitians is
instrumental in delivering effective dietary interventions. This review
underscores the benefits and current guidelines for mineral, vitamin, and
omega-3 fatty acid intake during pregnancy while cautioning against the
adverse effects of excessive nutrient consumption and advocating for
consistent nutritional guidance.
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Introduction: -

Pregnancy initiates a cascade of physiological changes pivotal for fetal development and maternal health [1, 2].
Weight gain marks the initial observable change during pregnancy, with recommended gestational weight gain
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(GWG) differing based on pre-pregnancy weight. Optimal maternal and neonatal outcomes are associated with
normal-weight pre-conception [3, 4]. Hormonal shifts, encompassing increased estrogen, progesterone, and prolactin
production, and placental hormone synthesis like human chorionic gonadotropin (hCG), are vital for a healthy
pregnancy [5]. Cardiovascular adaptations, including increased plasma volume and cardiac output, accompany
hematological alterations characterized by decreased hemoglobin concentration and platelet counts [6-8]. Elevated
oxygen demand prompts respiratory changes, explaining common symptoms like shortness of breath [9].
Gastrointestinal, renal, and urinary alterations further manifest during pregnancy [10]. Elevated nutritional needs,
mainly met through a balanced diet, underscore the significance of micronutrients vitamins, minerals, and omega-3
fatty acids in supporting various physiological functions crucial for fetal development [11]. While deficiencies,
notably vitamin D and iron, pose concerns for pregnant women, maintaining adequate micronutrient levels remains
imperative [12-14]. Vitamins, minerals, and omega-3 fatty acids are integral in sustaining a healthy pregnancy,
mitigating common discomforts, and averting complications. This review delves into recommendations for these
vital nutrients during pregnancy, emphasizing their potential benefits. Extensive research through databases such
asWeb of Science, Google Scholar, PubMed, and Scopus from 2013 to 2023 was conducted using pertinent
keywords related to pregnancy nutritional needs.

Nutritional Requirements During Pregnancy

Micronutrient Requirements in Pregnancy

Pregnant women's daily micronutrient intake is determined using the Recommended Dietary Allowances (RDA).
The Food and Nutrition Board of the Institute of Medicine (IOM) sets these RDAs, which represent the amounts of
essential nutrients that are thought to be enough to satisfy the needs of almost all healthy people. Pregnant women's
RDAs have undergone specific changes. The dietary recommendations for a variety of vitamins and minerals during
pregnancy are listed in Table 1.

Nutrient Non-Pregnant Pregnant
Vitamin A (pg/d) 700 770
Vitamin D (pg/d) 5 15
Vitamin E (mg/d) 15 15
Vitamin K (pg/d) 90 90
Folate (pg/d) 400 600
Niacin (mg/d) 14 18
Riboflavin (mg/d) 11 1.4
Thiamin (mg/d) 11 1.4
Vitamin B6 (mg/d) 13 1.9
Vitamin B12 (pg/d) 24 2.6
Vitamin C (mg/d) 75 85
Calcium (mg/d) 1,000 1,000
Iron (mg/d) 18 27
Phosphorus (mg/d) 700 700
Selenium (pug/d) 55 60
Zinc (mg/d) 8 11

Table 1:- Dietary recommendations for expectant mothers, per day [15].

Iron

Iron assumes a critical role in hemoglobin production and oxygen transport, crucial amid amplified blood volume,
fetal development, and the growth of crucial structures like the placenta, significantly elevating iron needs in
expectantwomen (22-27 mg/day). Consequently, during pregnancy, there's a global increase in the intestinal
absorption capacity of iron, rising from 10 to 40% by the end of gestation. Notably, vitamin C aids iron absorption,
while tea and coffee hinder it as a result of polyphenol presence [16]. Iron deficiency anemia is prevalent among
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pregnant women, affecting 2 to 5% in the first trimester. Anemia is categorized as severe (less than 7 g/dL) or
moderate (hemoglobin 7-9 g/dL). The following thresholds are taken into account when diagnosing iron deficiency
anemia: ferritin level <30 pg/L, which indicates insufficient iron reserve, and Hb level <11 g/dL in the first and third
trimesters and <10.5 g/dL in the second trimester [17—-19]. An increased chance of developing post-traumatic stress
disorder is associated with postpartum hemoglobin levels of less than 9 g/dL [20]. An adequate intake of iron by
mothers increases the average birth weight of their offspring and reduces the likelihood of having a low birth weight
or preterm delivery [16]. Given the nearly doubled iron requirements during pregnancy, routine iron
supplementation is recommended. Standard prenatal vitamins encompass 27 mg of elemental iron. Vitamin C
supplements aid absorption, while milk and tea hinder it. For women with iron deficiency (ferritin <15 pg/L), daily
elemental iron replacement of 60-120 mg can raise hemoglobin by 2 g/dL in a month. Common iron side effects like
stomach discomfort, constipation, nausea, and vomiting often deter compliance. Foods high in iron, such as fish,
eggs, pork, and meat from animals are beneficial [21, 22].

Calcium

Calcium's pivotal role in fetal skeletal mineralization necessitates increased maternal intake, with three-quarters
deposited in the final trimester [16]. Early pregnancy witnesses heightened calcium absorption, potentially
augmented by seventh-month vitamin D supplementation. Inadequate calcium intake may exacerbate last-trimester
bone loss and increase pre-eclampsia risk, a recommendation by WHO. WHO suggests calcium supplementation for
populations with low intake to mitigate pre-eclampsia risk and alleviate leg cramps in pregnant women [16]. Studies
indicate improved bone resorption with calcium supplementation during pregnancy, especially in winter
pregnancies. High-dose supplementing may lower the risk of premature births and preeclampsia, particularly in low-
calcium populations, as per a Cochrane review. However, further research is warranted to affirm these effects
without adverse fetal implications [23, 24]. In people with low calcium intake, supplementing (1.5-2.0 g per day) is
advised to reduce pre-eclampsia risk [23]. While evidence highlights calcium's impact on hypertension/pre-
eclampsia, extensive research is needed for other outcomes [25].

Magnesium

Pregnancy induces a decline in serum magnesium levels, reaching its lowest point in the last trimester and
rebounding postpartum. Fetal demands escalate magnesium requirements due to a 25% increase in renal magnesium
excretion. The umbilical cord exhibits higher magnesium concentrations than maternal levels, facilitating active
transport through the placenta. Defining pregnant women's magnesium requirements proves challenging, as normo-
magnesemia doesn't eliminate the possibility of deficiency [26]. Magnesium deficiency is linked with the limitation
of intrauterine growth, premature labor, pregnancy-related diabetes mellitus, and hypertension [27]. O'Brien et al.'s
study advocates oral magnesium administration for relieving lower extremity cramps during pregnancy [23]. Despite
lower magnesium consumption in Europeans than recommended, there's inconsistent evidence for dietary
magnesium supplementation. The World Health Organization (WHO) refrains from recommending it due to
insufficient high-quality evidence. However, severe cases of magnesium deficiency, accompanied by neuromuscular
cramps, warrant immediate supplementation with 200 mg/day [28].

lodine

Maintaining thyroid homeostasis is crucial for brain development, learning, and intelligence acquisition, particularly
in expectant mothers and infants. Natural iodine sources in the diet include fish, seafood, and dairy products, along
with fortified or high-iodine additions like cooking salt [29-31]. However, pregnant women are advised to refrain
from specific fish and seafood types due to the elevated risk of contamination. lodine requirements surge by
approximately 50% during pregnancy, attributed to fetal thyroid hormone synthesis, increased renal iodine
clearance, and maternal thyroid stimulation by hCG, starting in the second trimester. The WHO recommends 220
250 g of iodine daily for expectant mothers [16]. Certain scenarios heighten pregnant women's risk, such as
residing in iodine-deficient areas, smoking, having closely spaced pregnancies, following specific diets (e.g.,
vegetarianism), and experiencing nausea and vomiting, which reduces food intake [32].

Zinc

Zinc is pivotal in various physiological functions like cell division, protein synthesis, and nucleic acid metabolism
[33, 34]. Insufficient zinc during pregnancy can result in limitation of intrauterine growth, low weight at birth,
congenital abnormalities, and premature delivery. Pregnant women require slightly more zinc (11 mg/day) compared
to non-pregnant women. While meat, fish, and shellfish are primary sources of zinc, relying solely on diet might not
suffice during pregnancy. Global zinc insufficiency is prevalent, especially in developing countries, albeit less
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significant in European nations. Nonetheless, maintaining adequate plasma zinc levels is essential for favorable
pregnancy outcomes [35]. Supplementing with zinc should only be considered upon thorough research and
recommendation. A Cochrane review suggested a 14% decrease in preterm birth rates with zinc supplementation,
particularly in low-income households, but evidence for other crucial outcomes remains insufficient [36]. Iron
supplements can hinder zinc absorption, especially in solution form, hence so it's best to take them apart from food.
Additionally, zinc enhances the process of absorbing ingested folic acid, aiding in the prevention of folic acid
deficiencies [37].

Vitamins

Vitamin B9 (Folic acid)

As required by the Food and Drug Administration, folic acid, a synthetic version of the B vitamin folate, is
frequently used in nutritional supplements and fortified foods such as bread, cereal, and pasta [38]. Sources of
folate-rich foods encompass nuts, liver, citrus fruits, and vegetables. Increased cell division during fetal growth
necessitates elevated folate requirements during pregnancy. A shortage of folic acid is frequently brought on by
pregnancy, particularly in difficult pregnancies or pregnancies exacerbated by nausea. Before conception, folic acid
supplementation (400-800pug daily) can lower the fetus's chance of neural tube disorders such as spina bifida and
anencephaly [38]. To reduce the risk of neural tube abnormalities, recommendations include taking folic acid
supplements or fortified meals daily in addition to eating a diet high in sources of folate. It is advised that women
who have previously experienced neural tube abnormalities during their pregnancies take four milligrams of folic
acid daily in any later pregnancy.Folate deficiency may lead to megaloblastic anemia during pregnancy [13, 18].
Caution is advised regarding excessive folate intake due to potential adverse effects, including certain cancers,
medication interactions, and fetal development issues [39]. To prevent different difficulties for both mothers and
fetuses, the World Health Organization (WHO) advises oral iron supplements with 30—60 mg of elemental iron per
day and vitamin B9 supplements for women who have been diagnosed with iron insufficiency [16, 40]. It is advised
to take a daily prenatal multivitamin both before and during pregnancy; the primary distinction is in the amount of
folic acid included. A prenatal vitamin's usual composition is outlined in Table 2 below.

Component Amount % Daily Value for Pregnant
and Lactating Women

Vitamin A 4,000 IU as beta carotene 50%

Vitamin D3 400 1U as Cholecalciferol 100%

Vitamin E 11 IU as dI-Alpha Tocopheryl acetate 37%

Folic acid 800 pg 100%

Niacin 18 mg as niacinamide 90%

Riboflavin 1.7mg as thiamin mononitrate 85%

Thiamin 1.5mg 88%

Vitamin B6 2.6 mg as pyridoxine hydrochloride 104%

Vitamin B12 4 pg as cyanocobalamin 50%

Vitamin C 100 mg as ascorbic acid 167%

Calcium 150 mg as calcium carbonate 12%

Iron 27 mg as ferrous fumarate 150%

Zinc 25 mg as zinc oxide 167%

Table 2:- Standard micronutrient makeup in a vitamin for pregnancy [15].

Vitamin B6

B-group vitamin deficiencies typically occur alongside each other rather than singularly. Table 2 illustrates that
recommended B-group vitamin intakes are higher during pregnancy compared to non-pregnant individuals. These
increases align with data showing escalated maternal requirements and vitamin deposits in the fetus and placenta
[40]. WHO recommends pyridoxine (vitamin B6) to alleviate early pregnancy nausea. Evidence from trials suggests
vitamin B6 potentially reduces nausea but exhibits minimal impact on vomiting [41]. Overall, vitamin B6
supplementation isn't generally recommended for improving maternal and perinatal outcomes during pregnancy.
Limited evidence suggests potential effects on preeclampsia and moderate evidence for alleviating pregnancy-
related nausea [41].
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Vitamin A

Vitamin A comprises retinols in food, pro-vitamin carotenoids, and their metabolites crucial for cell development,
gene expression control, and overall cellular differentiation and proliferation. Its deficiency poses risks to offspring
mortality. Excessive doses (>10,000 IU/day) can result in cranial-facial and birth abnormalities involving the heart.
It is advised to take no more than 8000 IU of supplements per day, as the retinol form—rather than the carotenoid
form found in food—is linked to teratogenic consequences [21]. Vitamin A supplementation is advisable only in
areas where the shortage is a significant public health problem, aiming to stop night blindness.

Vitamin D

Vitamin D, available as D2 and D3, plays a crucial role in calcium homeostasis and bone mineralization. While D2
is found in plant-based foods, sunshine causes the skin to generate D3. Pregnant women, especially in high-risk
populations, often exhibit low vitamin D levels, potentially leading to congenital rickets and fractures [46].
Determining ideal vitamin D levels during pregnancy remains uncertain, with no universal recommendation for
testing pregnant women for deficiency of vitamin D. Pregnant women exhibiting symptoms of probable
insufficiency should consider taking vitamin D tablets (200 1U/day), according to the WHO [47].

Vitamins C and E

Vitamins C and E act as antioxidants, countering the impact of free radicals, and are commonly found in fruits and
vegetables [48-50]. Based on data from two comprehensive Cochrane reviews that included 17 studies from various
high-income countries, the WHO does not advise pregnant women to take vitamin E or C supplements to improve
the outcomes of pregnancy and delivery [61, 62]. Notably, strong evidence links vitamin C and E supplements to the
increased likelihood of experiencing stomach pain during pregnancy [41, 51].

Omega-3 Fatty Acids

Fatty acids, notably polyunsaturated fatty acids (PUFASs), particularly omega-3, are vital for maximum brain
function [52]. Inadequate dietary omega-3, especially docosahexaenoic acid (DHA), is linked to developmental-
behavioral and cognitive issues [32]. DHA accumulation in the brain during the perinatal stage is crucial for neural
network formation. Consuming 3 mg/day of DHA during pregnancy supports neurological development. Omega-3-
rich seafood may reduce pregnancy-related issues like low birth weight, preterm birth, and hypertension. There is
evidence to suggest that omega-3 supplements can lower the risk of preterm birth while also slightly enhancing
neonate weight at birth. However, conflicting benefits and risks arise from fish consumption due to varying levels of
omega-3 fatty acids and mercury [53]. Defects in learning, and memory, are linked to elevated mercury levels in
children [54]. Optimal fish choices for pregnant women include low-mercury fish like sardines, salmon, and
anchovies, are the best options for pregnant women, whereas high-mercury fish, such as tilefish, king mackerel,
shark, and swordfish ought to be shunned [21]. Interestingly, eating whole fish has better positive effects on health
than taking supplements containing fish oil [55].

Macronutrients

The recommended daily consumption of protein rises to 60 grams during pregnancy from 46 grams in non-pregnant
stages; this translates to an increase from 0.8 to 1.1 grams of protein per kilogram per day. 45-64% of daily calories
should come from carbohydrates, with 6-9 portions of whole grains being the main focus. Fat should also make up
20-35% of daily calories, in line with recommendations for women who are not pregnant [16].

Nutritional Counseling during Pregnancy

The diet of expectant mothers significantly impacts fetal growth, development, and later susceptibility to chronic
illnesses, child survival, and overall human capital acquisition [56, 57]. Despite this critical link, maternal
malnutrition remains prevalent worldwide, particularly in Asian and Sub-Saharan African nations [58].
Incorporating nutritional counseling into routine antenatal care is imperative. Studies assessing nutrition education
programs demonstrated improvements in pregnant women's nutritional status and gestational weight gain, leading to
positive pregnancy outcomes [59, 60]. Overall, improved dietary status in women is associated with favorable
pregnancy outcomes and increased child survival rates [16]. Prioritizing guidance on maternal diet during pregnancy
is crucial for successful pregnancy outcomes, highlighting the need for nutritional counseling as an integral part of
routine antenatal care. Nutritionists or registered dietitians can play a vital role in facilitating dietary counseling and
interventions.
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Conclusion:-

Nutritional needs must be significantly adjusted during pregnancy due to the unique physiological state of
pregnancy, which supports both the health of the mother and the development of the child. Micronutrients, such as
vitamins and minerals, plus omega-3 fatty acids are indispensable for achieving the best possible pregnancy
outcomes since they affect both the developing fetus's health and that of the mother. Crucial micronutrients that
affect fetal growth, neural development, and general maternal health during gestation include iron, calcium,
magnesium, iodine, zinc, and folic acid. Furthermore, dietary counseling becomes apparent as a vital part of prenatal
care, providing pregnant mothers with priceless assistance. Maternal nutrition education programs have
demonstrated beneficial effects on gestational weight growth and pregnancy outcomes, highlighting the significance
of incorporating nutritional counseling into standard prenatal care.

Nevertheless, even with the importance of a healthy diet, maternal malnutrition is still a major problem in the world,
particularly in some areas, necessitating further efforts to address this problem in its entirety. This article emphasizes
the complex connection between maternal nutrition and the course of the pregnancy. Ensuring optimal maternal -
fetal health and fostering favorable outcomes for both mother and child throughout pregnancy requires adequate
micronutrient intake, balanced macronutrient consumption, and easily available nutritional counseling.
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