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ABSTRACT
Optimal nutrition is essential throughout pregnancy for the health of the mother as well as the growing fetus. In order to promote the fetal growth and 
development, it is important for women to maintain a healthy diet that supports their physiological changes during pregnancy. During pregnancy, proper 
nutrition plays a vital role in shaping the health of both the mother and the developing fetus. Proper foetal growth depends on consuming the essential 
nutrients that are required during pregnancy, which can also prevent birth abnormalities and complications. For example, folic acid plays an important 
role in preventing neural tube abnormalities and consuming sufficient iron helps to prevent the maternal anaemia which supports the increased blood 
volume required during pregnancy. Proper nutrition during pregnancy reduces the risk of preterm delivery. However, nutritional deficiency causes 
complications during pregnancy, such as low birth weight, premature delivery, and an increased risk of developing chronic diseases later in life. Additionally, 
key dietary patterns during pregnancy should focus on the consumption of whole, minimally processed foods that provide a balance of macronutrients 
and micronutrients. Emphasizing a variety of fruits and vegetables, lean proteins, healthy fats, and complex carbohydrates, along with proper hydration, 
helps to support the physiological changes of pregnancy. This review paper highlights the importance of macronutrients and micronutrients for both the 
mother and foetus. It also discusses the reproductive dietary patterns and pregnancy care guidelines. 

*Corresponding author
Sidrah Parvez*, Department of Biotechnology, Era’s Lucknow Medical College & Lucknow, Era University, Lucknow, UP, India.

Received: January 28, 2025; Accepted: February 28, 2025; Published: March 07, 2025

Keywords: Nutrition, Maternal, Fetal, Macronutrients, 
Micronutrients, Dietary, Guidelines

Introduction 
Pregnancy-related nutritional optimization is essential for the 
maternal and fetal health. Adequate intake of both macronutrients 
and micronutrients is crucial to support the increased metabolic 
demands of pregnancy. A well-balanced diet contributes to 
the prevention of birth defects, supports maternal health, and 
minimizes the risk of complications during pregnancy and 
childbirth. Macronutrients such as proteins, fats, and carbohydrates 
play a significant role in pregnancy nutrition. Protein is vital 
for fetal growth and development, as well as the formation of 
maternal tissues, including the placenta. Fats are another essential 
component of a healthy pregnancy diet. Omega-3 fatty acids, in 
particular, are crucial for fetal brain and eye development. These 
healthy fats also help in the absorption of fat-soluble vitamins and 
contribute to maintaining a healthy inflammatory response in the 
body. Healthy fats can be sourced from foods such as fish, nuts, 
seeds, avocados, and plant oils. Carbohydrates provide the primary 
energy source for the pregnant woman and the fetus. It is important 
to focus on complex carbohydrates, which are digested more 
slowly and provide a steady source of energy. Whole grains, fruits, 
vegetables, and legumes are excellent sources of fiber, which can 
help prevent constipation—a common issue during pregnancy—
and support overall digestive health. In addition to macronutrients, 
micronutrients which include vitamins and minerals are of 
paramount importance during pregnancy. Iron, for example, is 
crucial for the production of haemoglobin in red blood cells, which 
carry oxygen to both the mother and the fetus. Pregnant women are 

at an increased risk for anaemia due to the higher blood volume 
and greater iron requirements. A diet rich in iron from sources 
such as lean meats, leafy greens, legumes, and fortified cereals, 
or the use of supplements, is typically recommended. Insufficient 
folate intake can lead to severe developmental abnormalities, 
making folic acid supplementation one of the most emphasized 
prenatal recommendations. Calcium is another critical mineral 
needed to support the development of the fetal skeleton and to 
maintain maternal bone health. Iodine is essential for fetal brain 
development, and deficiencies can lead to developmental delays 
or cognitive impairments. Ensuring that iodine levels are adequate 
through iodized salt or seaweed in the diet is important during 
pregnancy [1,2]. Magnesium is an essential nutrient for various 
physiological processes and becomes even more vital during 
pregnancy, contributing to muscle relaxation, bone development, 
electrolyte balance, and blood pressure regulation [3]. Vitamin D 
is essential for calcium absorption and bone health [3,4]. It also 
plays a role in immune function. A deficiency in vitamin D may 
be associated with pregnancy complications, such as gestational 
diabetes and preeclampsia. Adequate sunlight exposure and dietary 
sources such as fortified foods and fatty fish are recommended [3]. 
This review article aims to provide a comprehensive overview of 
the essential nutritional requirements during pregnancy.

Nutritional Requirements During Pregnancy 
Nutritional requirements are increases during pregnancy. To 
achieve these needs, an adequate intake of macronutrients 
(proteins, carbs, and fats) and micronutrients is necessary (Figure 
1).
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Figure 1: Optimizing Nutrition During Pregnancy

Proteins
Proteins are the building blocks of all cells and tissues. The 
growth of the fetus, the expansion of the mother’s tissues, and the 
formation of amniotic fluid require more protein during pregnancy. 
Pregnant women should consume roughly 71 grams of protein per 
day and 46 grams per day is advised for non-pregnant women [5]. 
Lean meats, chicken, fish, eggs, dairy products, legumes, nuts, and 
seeds are high-quality protein-rich foods that can help to satisfy 
these higher demands. During the second and third trimesters, 
when foetal development is at its peak, it is important to ensure 
an adequate intake of protein [6].

Carbohydrates
The main source of energy is carbohydrates during pregnancy 
which is required for the body functions. The recommended daily 
allowance (RDA) for carbohydrates during pregnancy is 175 grams, 
which is more than the non-pregnant woman daily allowance of 
130 grams [5]. Whole grains, fruits, vegetables, and legumes 
are examples of complex carbs. It provides essential nutrients 
and sustained energy, which makes them a preferred alternative 
to simple sugars.  A sufficient consumption of carbohydrates is 
essential to avoid ketosis, a state in which the body starts breaking 
down fat instead of glucose for energy. Maintaining a consistent 
supply of energy for both the mother and the fetus is ensured 
by eating a balanced diet that includes an adequate amount of 
carbs [7].

Fats
During pregnancy, fats play an essential role by providing a 
concentrated source of energy and facilitating the absorption of 
fat-soluble vitamins (A, D, E, and K). The development of the 
embryonic brain and eyes depends on omega-3 and omega-6 fatty 
acids. 20–35% of daily calories derived from fat, even if the RDA 
for total fat consumption is not specified [8]. Avocados, almonds, 
seeds, olive oil, fatty seafood (like salmon), and other foods high 

in omega-3 fatty acids are sources of healthy fats. Reducing the 
consumption of trans and saturated fats is highly recommended 
due to their negative effects on health [9].

Micronutrients
Essential vitamins and minerals are dietary components required 
in small quantities to support virtually all metabolic activity, 
including cell signalling, motility, proliferation, differentiation and 
apoptosis that regulate tissue growth, function and homeostasis. 
These fundamental biological roles, in early life, enable the fetus to 
develop and mature into a healthy neonate. Vitamins and minerals 
support every stage of maternal, placental and fetal interaction to 
enable a healthy gestation. Most vitamins and trace minerals are 
referred to as ‘micronutrients’ [10]. Micronutrients receiving most 
attention in pregnancy, and commonly provided as supplements, 
include vitamins A, D, E, folate, B12, B6, and C, iron, zinc, iodine, 
copper and selenium. Although other B-complex vitamins (such 
as, niacin, riboflavin and thiamine) are also included in dietary 
supplements for pregnant women. Each of essential vitamins is 
separately described and the recommended daily intake as well as 
maximum allowable daily intake of essential vitamins for pregnant 
women is presented in Table 1. 

Minerals have important effects on the health of the mother and 
foetus. But biological mechanisms of minerals are not completely 
understood. Micronutrient deficiency during pregnancy can lead 
to anaemia, hypertension, obstetric complications and even 
maternal death and in foetus lead to a failure in growth and 
development. Mineral deficiency during pregnancy, particularly 
exist in developing countries. During pregnancy due to the 
increased demands caused by physiological changes, deficiency 
is exaggerated and as a result its complications occur [11]. Each 
of minerals is separately described and the recommended daily 
intake as well as maximum allowable daily intake of minerals for 
pregnant women is presented in Table 2.
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Table 1: Represents the recommended daily intake of Essential Vitamins for Pregnant Women
Vitamins Best Sources Importance References
Vitamin A Dairy products, fish, fortified 

cereals, carrots, sweet potatoes, 
apricots, Leafy vegetables

Fetal growth and development 5

Vitamin C Citrus fruits (e.g., oranges, 
grapefruits), strawberries, bell 
peppers, broccoli, Brussels 
sprouts, tomatoes

tissue repair, wound healing, and 
iron absorption

9

Vitamin D Fatty fish, fortified foods, egg 
yolks, mushrooms, Pork

calcium absorption 6

Vitamin E Sunflower seeds and oils, 
Almonds, Egg, vegetable oils 
spinach, broccoli

antioxidant, protecting cells 
from damage; supports immune 
function

8

Vitamin K kiwifruit, spinach, broccoli, kale, 
blueberries

Essential for blood clotting 5

B-complex Vitamins B1 
(Thiamine)

Whole grains, Dates, legumes, 
Brown rice, seeds, nuts

Supports energy metabolism and 
nervous system function

7

B2 (Riboflavin) Papaya, carrot leaves, cheese, 
beans, Liver, Eggs 

  

Important for energy production, 
cell function, and growth

6

B3 (Niacin) Chicken, potatoes, peanuts, 
bread, Liver, Fish

  

Supports metabolism and 
digestive system

9
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B5 (Pantothenic Acid) Chicken, Cucumber, liver, beef, 
potatoes, mushroom, whole 
grains, eggs

  

Necessary for the synthesis 
of coenzyme A and fatty acid 
metabolism

8

B6 (Pyridoxine) Bok choy, garlic, chicken breast, 
Poultry, fish, bananas, fortified 
cereals

Involved in amino acid 
metabolism, red blood cell 
production, and neurotransmitters

5

B7 (Biotin) Tomatoes, Salmon, Carrots, 
Almonds, Eggs, walnuts

  

Supports metabolism of 
carbohydrates, fats, and proteins; 
important for hair, skin, and nail 
development

9

B9 (Folate) Pulses, crab, Tofu, Beets, Pulses, 
Orange Juices

  

Essential for DNA synthesis and 
cell division; preventing neural 
tube defects

6

B12 (Cobalamin) Meat, fish, Eggs, Milk, Yogurt, 
cheese, Nori, Sardines

 

Important for red blood cell 
formation, neurological function, 
and DNA synthesis

7

Table 2: Represents the recommended daily intake of Minerals for Pregnant Women
Minerals Best Sources Importance References
Iron Pulses, Dates, Liver, Ragi, 

Cereals
Essential for the production of 
haemoglobin, supports increased 
blood volume, and prevents 
anaemia

5, 12

Calcium Milk, cheese, yogurt, fortified 
plant milks, almonds, leafy green 
vegetables
  

bones and teeth, supports 
maternal bone health

13

Magnesium Almonds, sunflower seeds, 
legumes, whole grains, leafy 
green vegetables
   

Important for muscle and nerve 
function, supports the immune 
system, and helps to regulate 
blood pressure

3

Zinc Meat, shellfish, legumes, seeds, 
nuts, cashew, mussels

   

Vital for cell growth and division, 
supports immune function, and 
aids in DNA synthesis and repair

3
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Iodine Iodized salt, Garlic, Onion, 
cheese, fish, seaweed, eggs

   

Essential for the production of 
thyroid hormones, supports in 
fetal brain development

14

Reproductive Dietary Patterns 
Plant-Based Diets 
Plant-based diets, nowadays are gaining attention as their 
environmental sustainability benefits which primarily focus on 
the consumption of fruits, vegetables, legumes, nuts, seeds, and 
whole grains while minimizing or excluding animal products, 
have garnered significant attention in recent years for their 
potential health benefits. This dietary approach, encompasses 
both vegetarian and vegan regimens. Plant-based meals can 
include significant amounts of fiber, vitamins, and minerals. All 
of the following minerals may be deficient in them: zinc, iron, 
calcium, vitamin B12, omega-3 fatty acids, and B12. All of these 
are frequently present in animal-derived products [15]. Iron-rich 
foods include fortified cereals, legumes, tofu, and quinoa; calcium-
rich foods include leafy greens, almonds, and fortified plant milk. 
Foods fortified with vitamin B12, such as cereals and nutritional 
yeast, should be taken in addition to supplements because vitamin 
B12 is not naturally present in plant foods. Good sources of 
omega-3 fatty acids include walnuts, chia seeds, flaxseeds, and 
supplements made from algae [16]. 

Mediterranean Diet
The Mediterranean diet, renowned for its numerous health benefits, 
has been the subject of extensive research, particularly in recent 
years. This dietary pattern, traditionally followed by populations 
in countries bordering the Mediterranean Sea, emphasizes the 
consumption of fruits, vegetables, whole grains, nuts, seeds, 
and olive oil, with moderate intake of fish, poultry, and dairy, 
and minimal consumption of red meat and sweets. This diet is 
important during pregnancy because it is consisting of minerals, 
antioxidants, and fats that are essential for the growth of the 
fetus as well as the health of the mother. According to studies, 
following a Mediterranean diet during pregnancy lowers the risk 
of preterm delivery, gestational diabetes, and preeclampsia [17]. 
Additionally, this diet focusses on whole foods and fats which 
promotes the metabolic health and helps in maintaining a healthy 
weight increase during pregnancy. Pregnant women increased 
nutritional demands may be accommodated by the flexibility 
and diversity of the Mediterranean diet, making it an appropriate 
choice throughout pregnancy. For example, foods strong in omega-
3s, such as fish, help promote the development of the unborn brain, 
and the high fiber content helps to reduce constipation, which is 
a frequent pregnancy symptom. Furthermore, this diet consists 
of minimal intake of carbohydrates and processed foods aids in 
blood sugar regulation, which is crucial for avoiding gestational 
diabetes [18].

Cultural Dietary Practices
Cultural dietary practices during pregnancy can vary significantly 
across different societies, often influenced by traditions, beliefs, 
and available resources. These practices are usually designed 
to ensure the health of both the mother and the baby, though 
they may differ in terms of specific foods, food restrictions, and 
rituals. In traditional Chinese medicine, pregnancy is viewed 
as a time of balance. Pregnant women are encouraged to eat 
warm foods (like soups and broths) and avoid cold or raw foods, 
which are believed to disrupt the body’s energy flow. Foods like 

ginger, chicken, and certain herbs are often consumed to support 
the pregnancy [19]. In many Indian cultures, pregnant women 
follow specific dietary practices based on Ayurvedic principles, 
which include consuming foods that promote balance and prevent 
imbalances in the body. Foods rich in iron, protein, and calcium, 
like dairy products, nuts, lentils, and leafy greens, are common. 
There may also be specific rituals, such as eating saffron milk 
for strength and vitality [20]. Pregnant women in some Middle 
Eastern countries are encouraged to eat nutrient-dense foods like 
dates, which are believed to ease labor. Dates are often consumed 
in abundance during the last trimester. It is also common to drink 
pomegranate juice for its perceived health benefits. Some cultures 
avoid certain foods during pregnancy, like cold drinks, which are 
thought to cause discomfort or harm [21]. In contemporary times, 
the emphasis on prenatal care through medical guidance has led to 
a blending of traditional cultural practices with modern nutritional 
advice. Pregnant women often follow dietary recommendations 
based on scientific evidence, such as ensuring adequate intake 
of folic acid, iron, calcium, and omega-3 fatty acids, while still 
respecting cultural preferences [22].

Pregnancy Care Guidelines
It is essential to have a diet that is well-balanced and rich in a 
range of foods from each food category. To satisfy the increased 
nutritional demands, pregnant women should try to eat a variety 
of fruits, vegetables, whole grains, lean meats, and healthy fats. 
A diet rich in a rainbow of fruits and vegetables guarantees the 
consumption of vital vitamins, minerals, and antioxidants that 
promote the health of both the mother and the fetus. A balanced 
diet may be very easily achieved with the aid of meal planning. 
Organizing your weekly menu to include nutrient-dense meals 
and snacks will make grocery shopping easier and less likely to 
lead you to choose less healthful alternatives. A normal day would 
consist of oatmeal with nuts and fresh berries for breakfast, quinoa 
salad with grilled chicken and mixed veggies for lunch, and baked 
salmon for supper along with roasted sweet potatoes and steamed 
broccoli. Nuts, hummus with carrot sticks, or yogurt and fruit may 
be considered as snacks. Another essential element of a balanced 
diet during pregnancy is hydration [5]. To maintain increasing 
blood volume and amniotic fluid levels, pregnant women should 
consume eight to ten glasses of water a day. Limiting use of 
caffeinated beverages and staying away from alcohol is also 
advised. Constipation and urinary tract infections are two typical 
pregnancy problems that may be avoided by drinking plenty of 
water. Nutritional shortages can be filled in part by taking prenatal 
vitamins, which usually include folic acid, iron, calcium, and other 
vital vitamins and minerals. Before beginning any supplement 
regimen, it is crucial to speak with a healthcare professional. 
A healthy pregnancy can also be facilitated by regular physical 
exercise that has been approved by a healthcare professional. 
Walking, swimming, or prenatal yoga are examples of moderate 
activity that can help you stay in a healthy weight range and 
lower the stress level. Exercise regimens have to be customized 
based on the fitness level of the individual and modified during 
the pregnancy.  It is also essential to avoid harmful substances 
such as alcohol, caffeine in excess, and certain fish high in 
mercury, which can pose risks to both maternal and fetal health. 
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Additionally, pregnant women should aim to limit processed foods, 
added sugars, and high sodium intake, as these can contribute to 
pregnancy-related complications like gestational diabetes and 
hypertension [11].

Conclusion
Pregnancy-related nutritional optimization is essential for the 
mother and the growing fetus. Ingesting the proper amounts 
of macro- and micronutrients is crucial for fetal growth and 
development as well as supporting the physiological changes 
that take place during pregnancy. For nutritional advice to be 
customized to each individual’s needs, particular dietary factors 
such as food allergies, vegetarianism, and gestational diabetes 
must be taken into account. Maintaining a balanced diet and 
achieving the right amount of weight gain is essential since both 
malnutrition and overnutrition have serious hazards. Personalized 
nutrition—which provides individualized food recommendations 
based on lifestyle, environmental, and genetic factors—is 
gaining popularity. Technological developments like wearables 
and mobile health apps provide new ways to track and assist a 
pregnant woman’s general health and nutritional intake. These 
technologies can help pregnant women follow the best nutritional 
practices by offering individualized recommendations and real-
time feedback. Moreover, public health programs and regulations 
targeted to enhance the maternal nutrition. These initiatives 
include availability to reasonably priced and nutrient-dense meals, 
supporting healthcare systems, education, awareness campaigns. 
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