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ABSTRACT

1. Introduction

Pregnancy is the term used to describe the period in which a fetus develops inside a woman's womb or uterus. This
is one specific characteristic feature that can be observed in mammals. Due to the complex and large brain, the
human fetus grows very slowly. The slow growth rate is vital to accrue the nutrients that must laid down in the fetus,
uterus, placenta, extra maternal fat, expanded blood volume, and developed breasts. A healthy, balanced diet is
essential to obtain the recommended intake during pregnancy. Usually, this diet can be exceeded slightly, about
10-15%, more than a diet that is recommended before pregnancy [1]. During pregnancy, micronutrients and
omega-3 fatty acids are essential for cell differentiation, proliferation, production of hemoglobin, and oxygen
transportation. Vitamin D and iron deficiencies are also mainly affected during pregnancy.

1.1. Study objectives

Pregnancy causes changes in the nutritional requirements due to the effect of the fetus and inadequate fulfillment of
nutritional needs may become nutritional deficiencies. So that nutritional deficiencies can be avoided or/and
controlled following recommended dietary guidelines specified for countries and regions. Importance of

recommended nutritional requirements with their roles has been studied in this review.
1.2. Normal pregnancy and high-risk pregnancy

Normal pregnancy is defined as the condition of a pregnant woman who had no more than three previous births and
absence of gestational diabetes, pre-eclampsia, kidney diseases, hypertension, and non-communicable diseases, and
the age limit should be above 18 and below 34. A pregnant woman who has a high-risk pregnancy is defined as a
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condition where the above disease or diseases have appeared. Then, nutrient requirements are different depending
on normal pregnancy and high-risk pregnancy due to the utilization of nutrients. Nutritional requirements and

deficiencies during normal pregnancy are studied [2].
1.3. Changes observed during pregnancy

Weight gain is the first change that can be observed during pregnancy. Due to the fetus's weight, the placenta,
uterus, amniotic fluid, mammary gland, blood, and adipose tissue, a physiological gestational weight gain occurs.
Then, hormonal changes are a critical factor during pregnancy. By the synthesis of chronic gonadotropin (hCG) in
the placenta, an increase in the production of pre-existing hormones such as progesterone, estrogens, and prolactin
can be identified. As cardiac and hematological changes, plasma volume increases, hemoglobin concentration
decreases, and red blood cell count decreases. A decrease in systemic vascular resistance occurred, and platelet
count at the end of pregnancy was reduced to the standard limit. As another essential change, oxygen demand
increases by 20-30% in pregnant women. The respiratory rate is increased, and hyperventilation can be observed.
During pregnancy, alveoli prepare for lactation with the growth and development of lactiferous ducts. So, these
changes cause an increase in the nutritional needs during pregnancy to ensure the proper growth of the fetus [1].

2. Nutritional Requirements during Pregnancy

Dietary habits during pregnancy are essential to ensure maternal well-being and a favorable pregnancy outcome.
Usually, caloric restrictions are not recommended, and consumption of fiber-rich food, a minimum of five portions
per day of vegetables and fruit, is recommended. High-fat and sugar food (ex, fried foods, high-sugar drinks, and
confectioneries) should be avoided [3].

2.1. A healthy diet during pregnancy

The nutrient requirements of the diet vary with the level of physical activity and the Body Mass Index (BMI) at the
beginning of activity. Nutrient needs are also different with the different stages (trimesters). For example, there is

only a smaller increment in nutrient requirements in the first trimester.
2.2. Energy requirements

Energy requirements during pregnancy depend on individual women, and the guidelines vary for different
countries. The basal metabolic rate, pre-pregnancy weight, composition and amount of weight gain, stage of
pregnancy, and level of physical activities are the factors that must be considered for energy requirements during
pregnancy. It is recommended that a preghant woman requires 2855 calories per day, and needs for energy in the
first trimester are minimal because there is no high energy-intensive related maternal basal metabolic rate for rapid
development of fetal organs in the first trimester. After the first trimester, the development of the uterus, mammary

glands, placenta, and fetus happens, and blood volume is increased, which is caused by significant energy needs
[4].
2.3. Carbohydrates and fiber

Carbohydrates and fiber are essential for the functions of fetal organs, cell biosynthesis, structural components, and

the primary substrate for fetal growth and coenzymes. At least 75% of the energy needed for the functions of the
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fetus and brain is provided by the utilization of glucose from carbohydrates. Fiber delays the absorption of nutrients
due to postprandial insulin response, and fiber helps to provide bulk for stool and absorb water to relieve transit
time. Fibers are essential for maternal digestive health and beneficial due to changes in progesterone levels that can
be caused by constipation [3].

2.4. Protein

In this period, dietary Protein is used additionally for fetal and placental growth, development of internal tissues,
production, and increment of blood volume and amniotic fluid. From early pregnancy, the requirement for protein
increases gradually. Over the last half of gestation, about 82% of total Protein is used to fulfill the maternal and fetal
protein requirements. Low birth weight may happen due to inadequate maternal Protein. Also, the increment of
Protein during pregnancy compared to nonpregnancy is more remarkable than other increments of nutrients.

Especially protein intake for vegan pregnant women and multiple fetus incidents should need more attention.
2.5. Lipids and fats

A mother's diet should include an adequate amount of fat to meet a growing baby's needs. Sterols, phospholipids,
and triglycerides are fundamental building blocks of body tissues, and these lipids can be integrated into body
functioning. Also, lipids are essential for building up cell membranes and hormones. The essential fatty acids and

chlorine that play key roles in healthy brain functioning are provided via the fat intake of a pregnant woman.
2.6. Essential fatty acids

As essential fatty acids, omega-6 (linoleic acid) and omega-3 (linolenic acid) play a key role and are crucial

precursors of hormones. The optimal formation of the eyes and brain of a fetus occurs with the essential fatty acids.
2.7. Minerals

Calcium: During the third trimester, Calcium can cause mineralization of the fetal skeleton. Approximately 30g of
Calcium is contained in a full-term baby's skeleton, and the maternal calcium needs are increased from the third
trimester (1000-1200 mg per day). So, intestinal absorption of Calcium is increased in early pregnancy, and vitamin
D is recommended as a supplement in the seventh month, which is vital for promoting intestinal calcium absorption.
Lack of calcium intake, like bone loss and pre-eclampsia, can be severely affected in the last trimester. The WHO

ensures that calcium supplements can reduce the risk of pre-eclampsia and leg cramps in pregnant women.

Chromium: During pregnancy, chromium is vital to regulate blood glucose along with insulin. Also, it helps break
down carbohydrates, fats, and proteins so that gestational diabetes can be prevented and stimulates fatty acids and

cholesterol synthesis. Most fruits and vegetables, meat, and grains are rich in chromium.

Copper: The requirement for copper is increased during pregnancy due to the critical growth of the fetus. Though
severe copper deficiency is rare, copper deficiencies can be induced via excessive intake of iron and zinc,
particularly drugs. Also, copper deficiency is caused by premature and low birth weight. The suboptimal copper is
negatively affected by the brain, heart, vessels, tissues such as lungs, skin, and hair, and systems, including the
skeletal and blood systems, during the development of the fetus (Uriu-Adams et al., 1997).
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lodine: lodine requirements during pregnancy can be fulfilled by consuming iodized salts. This is essential for
thyroid hormone synthesis, and thyroid hormones are necessary for developing the central nervous system via cell
migration and myelination regulation. So, the iodine requirement is increased by 50% during pregnancy until the
fetal thyroid can deliberate iodine and produce thyroid hormones, and maternal thyroxin production should be

ensured as an adequate supply.

Iron: Hemoglobin production for oxygen transportation is the most critical role of iron. The daily iron requirement
for pregnant women is very high (22-27 mg per day) due to increased blood mass and fetal growth. So, the intestinal
absorption capacity of iron is increased from 40% to 10%, and Vitamin C helps increase iron absorption. Also, with
the presence of polyphenols, tea, and coffee are affected adversely by this absorption. However, anemia is common
during pregnancy due to iron deficiency in 2-5% of women in the first trimester and 10-20% in the third trimester.
Iron deficiency anemia is considered severe when the Hemoglobin level is less than 7gdl™. The threshold values for

iron deficiency anemia are given below:

First and third trimester - Hemoglobin level should not be less than 11gdI™.

Second trimester - Hemoglobin level should not be less than 10.5gdl™.

Maternal iron intake reduces the risks of low birth weight and premature births, increasing the average birth weight.

Magnesium: The serum magnesium decreases gradually during pregnancy, and the magnesium level is increased
after childbirth. About 50% of the average amount of magnesium is absorbed through the placenta, and the
requirement for magnesium is increased due to the needs of the fetus. Usually, a pregnant woman's magnesium

requirement is around 350 mg per day.

Manganese: Manganese is an essential micronutrient that helps break down carbohydrates, amino acids, and
cholesterol, and the formation and development of fetus bones that occurs with the use of manganese during

pregnancy.

Molybdenum: Molybdenum is a micronutrient that is important for eliminating toxic substances. Also,
molybdenum is essential as a cofactor for enzyme activities, and the deficiency of molybdenum is rare due to the

low amount required during pregnancy. The richest resources are beans, lentils, and grains.

Selenium: A multivariable role is played as a micronutrient, and selenium is essential for a healthy pregnancy.
Inadequate intake of selenium causes a decrease in serum selenium that is associated with poor pregnancy
outcomes, such as poor fetal growth [6]. Maternal and fetal oxygen demand is increased during pregnancy due to
the formation of new oxygen-reactive species and products of lipid peroxidation. The ability of antioxidant

defense and limit oxidative damage are related to these changes in oxygen demand [7].

Zinc: Relative to the nonpregnancy state, zinc is required during pregnancy, as high as 11 mg per day. Also, zinc
is essential to prevent premature delivery and favorable neurological development of the fetus. Approximately
100 mg of zinc is required to synthesize maternal and fetal tissues. Without increased dietary intake, additional
needs for zinc cannot be fulfilled because the absorption efficiency of zinc does not change significantly during

pregnancy. Legumes, cheese, milk, and egg yolk are rich sources of zinc [4],[8].
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Potassium: During pregnancy, it is vital to consume the recommended potassium intake to maintain the fluid and
electrolyte balance due to increased blood volume and transfer of nerve impulses. Also, mineral imbalance is

caused by leg cramping during pregnancy, and potassium, Calcium, and magnesium are essential to prevent this.

Sodium: Sodium plays a key role in maintaining increased blood volume and fluid balance. Inadequate sodium
intake causes a reduction in blood volume and impacts the growth and function of the placenta. The recommended
sodium intake can ensure optimal fetal nervous and other systems development, proper metabolic function, and

adequate birth weight.

Chloride: It is essential to maintain fluid balance, and chloride affects blood volume and pressure and the ratio of
acid/base of fluids as an electrolyte. Adequate consumption of salt provides the sodium and chloride requirements

during pregnancy.
2.8. Vitamins

Vitamin A (Retinol): Vitamin A plays a key role in the development of gastrointestinal and respiratory mucous
membranes and the skin and skeletal systems during pregnancy. Excess intake of vitamin A can be affected
adversely. Because of that, it is recommended that fish oil and retinol-containing food supplements should be
avoided during pregnancy. Vitamin A is abundant in animal-originated food (ex, seafood, eggs, milk). Also,
plant-derived foods (Ex, pumpkin, apricots, carrots) are rich in pro-vitamins of vitamin A, which are no risk

during pregnancy [9].

Vitamin B; (Thiamine): Vitamin B, is essential for placental function, fetus growth, and proper utilization of

carbohydrates. Cereals and whole grain products, fortified bread, salmon, and lentils are rich in vitamin Bj.

Vitamin B, (Riboflavin): Vitamin B, plays a key role in bone development, iron absorption, and function of the
nervous system and muscles in the womb. Vitamin B, deficiency is caused by pre-eclampsia and congenital
disabilities. As a water-soluble vitamin, riboflavin cannot be stored in the body, and daily intake is recommended.

Usually, whole grains, carrots, broccoli, and leafy greens are rich sources of vitamin B,.

Vitamin Bs (Pantothenic acid): Intake of vitamin Bsis necessary to metabolize carbohydrates, proteins, and fats.
Also, pantothenic acid is needed to produce red blood cells, and this vitamin helps to secrete stress-relieving
hormones and avoid muscle cramps during pregnancy. Milk, egg yolk, bran, and avocado are rich in vitamin Bs, and

vitamin Bs deficiency is rare due to the natural availability of vitamin B5 in most foods.

Vitamin Bg (Pyridoxine): Protein metabolism and the other 100 reactions are mainly involved in vitamin Bg as a
coenzyme. Vitamin By is associated with improved pregnancy outcomes as it reduces the risk of toxemia. Vitamin
Bs cannot be stored at a significant level, and increased intake is not applicable in early pregnancy before the
predominant requirements of vitamin Bg in the last half of pregnancy, so it is recommended that a 1.9 mg/day of

intake is needed for pregnant women [9].

Vitamin By (Folic acid): Folic acid has more bioavailability and chemical stability than folate, and there are

differences in the bioavailability of folic acid. Considering the bioavailability, dietary folate equivalents (DFES) are
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used. High folic acid intakes may be caused to promote cancer, interact with medications, and impair fetal
development.

Vitamin B, (Cobalamin): For various reasons, vitamin By, is essential during pregnancy and helps maintain the
reproductive system's health and immune system. Also, it is vital to be involved in most enzymatic reactions.
Vitamin By, and folic acid are essential for the cognitive development of the fetus. Milk, dairy products, and fish
are rich in Cobalamin, and large amounts are available in oysters [9].

Table 1. Role of nutrients during pregnancy

Nutrient Role during pregnancy

Energy Growth and production of maternal and fetal tissues

Carbohydrate Non-protein energy needs

Protein Fluid balance, maternal and fetal tissue production [10]

Fat Growth, development, and function of fetal nerve and brain tissue, cell
membranes, and organs

Folate Fetal neural tube formation [11]

Pyridoxine (Vitamin Bs)
Cobalamin (Vitamin Byy)
Retinol (Vitamin A)
Calcium

Iron

Zinc

Potassium

Sodium

Chloride

Coenzyme for maternal energy metabolism [12]

DNA and RNA synthesis [13]

Fetal tissue development [14]

Fetal skeleton mineralization [15]

Maternal blood volume expansion through hemoglobin synthesis [16]
DNA and RNA synthesis

Nerve impulses transmission [17]

Nerve impulses transmission

Part of hydrochloric acid in the stomach [18]

Vitamin C (Niacin): Vitamin C can enhance iron absorption and reduce the risk of infections. Daily vitamin C

requirements can be fulfilled by three or four food commodities that contain Vitamin C.

Vitamin D (Calciferol): Vitamin D is essential to maintaining bone health and some non-skeletal functions such as

immune function, non-communicable disease-related functions, and fetal development.

773, Role of Nutrients during Pregnancy

Energy requirements, minerals, and vitamins play essential roles in pregnancy. The roles of selected key nutrients
during pregnancy are listed in Table 1. According to Table 1, energy is required to grow and produce maternal and
fetal tissues, and carbohydrates fulfill the non-protein energy needs. Folic acid is essential for the formation of the
fetal neural tube. Calcium is vital for mineralizing the fetal skeleton, and iron is required to synthesize hemoglobin.
Potassium and sodium are essential for nerve impulse transmission. Chloride is considered a part of hydrochloric

acid in the stomach.
:14. Dietary Reference Intakes (DRI)

Dietary Reference Intakes of most macronutrients and micronutrients are deferred with the pregnancy compared to

the nonpregnancy period. According to Table 2, nutrient requirements are categorized under four categories: energy
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and macronutrients, minerals, vitamins, water, and electrolytes. Due to pregnancy requirements, most of them have
increments of recommended intakes. As percentages, the need for carbohydrates, fiber, Protein, iron, iodine, zinc,
folate, vitamin Bg, riboflavin, and thiamin can be observed as the most required dietary intakes.

Table 2. Dietary Reference Intakes for Women 19-30 Years of Age [4]

Nutrient Nonpregnancy Pregnancy Increase %
Energy and macronutrients

Energy (kcal/day) 2403 2855 19
Carbohydrate (g/day) 130 175 35
Total fiber (g/day) 25 28 12
Protein (g/day) 46 71 54
Minerals

Calcium (mg/day) 1100 1100 0
Fluoride (mg/day) 3 3 0
Phosphorus (mg/day) 700 700 0
Chromium (mcg/day) 25 30 20
Copper (mcg/day) 900 1000 11
lodine (mcg/day) 150 220 47
Iron (mg/day) 18 27 50
Magnesium (mg/day) 310 350 13
Manganese (mg/day) 1.8 2 11
Molybdenum (mcg/day) 45 50 11
Selenium (mcg/day) 55 60 9
Zinc (mg/day) 8 11 38
Vitamins

Folate (mcg/day) 400 600 50
Niacin (mg/day) 14 18 29
Pantothenic acid (mg/day) 5 6 20
Riboflavin (mg/day) 11 14 27
Thiamin (mg/day) 11 14 27
Vitamin A (mcg/day) 700 770 10
Vitamin By, (mcg/day) 2.4 2.6 8
Vitamin Bg (mg/day) 13 19 46
Vitamin C (mg/day) 75 85 13
Biotin (mcg/day) 30 30 0
Vitamin D (mcg/day) 5 5 0
Vitamin E (mg/day) 15 15 0
Vitamin K (mcg/day) 90 90 0
Water and Electrolytes

Water (l/day) 2.7 3 11
Chloride (l/day) 2.3 2.3 0
Potassium (g/day) 4.7 4.7 0
Sodium (g/day) 15 15 0
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Water and electrolytes Energy and macronutrients
Sodium (g/day) E Protein (g/day) |i|
Potassium (g/day) I I Total fiber (g/day) ||

Chloride (I/day) [ Carbohydrate (¢/day) |
Water (1/day) E Energy (kcal/day) I | :

0 2 4 6 0 500 1000 15002000 25003000
O Pregnancy O Non-pregnancy OPregnancy EONon-pregnancy

Figure 1. Nutrient requirements in pregnancy and non-pregnancy
(a) water and electrolytes, (b) energy and macronutrients

Due to the total energy requirement, attention should be given to the composition of nutrient-dense meals. It is
essential to reduce the intake of empty calories in food that provides some energy except micronutrients so that
excess intake of micronutrients higher than recommended values can be regulated. Physical and hormonal changes
during pregnancy are caused by loss of water and electrolytes during pregnancy. So, the lack of less than required
fluids can dehydrate the body. Water is the majority of the maternal weight, and during pregnancy, this required

amount is increased from 2.7 liters to 3 liters per day, according to Figure 1 above.

% 5. Recommended number of servings from each food group during pregnancy (food-based dietary

guidelines for Sri Lankans)

According to the BMI (Body Mass Index) and level of physical activity, the portion of food recommended for
consumption may change. Also, nutritional needs during the first-trimester increase slowly. However, the highest
number of dietary needs can be identified in the third trimester. All the nutritional requirements during pregnancy
should be fulfilled for optimum pregnancy outcomes. A collection of food that can provide similar nutritional
properties is referred to as a food group. According to food-based dietary guidelines for Sri Lankans published by
the Nutrition Division, Ministry of Health (2011), recommended servings in six food groups are illustrated in

Figure 2 below.

oil seeds
(2-4 servings)

Milk and dairy Fish, pulses,
products meat and eggs
(2-3 servings) (2-3 servings)

Vegetables Fruits
(3-5 servings) (3-5 servings)

Rice, bread. Other cereals and yams
(6%-5 servings)

Figure 2. Recommended number of servings from each food group during pregnancy

ISSN: 2456-883X OPEN @ ACCESS




12

AST Asian Journal of Applied Science and Technology (AJAST)

EXCELLENCE THROUGH RESEARCH \Volume 9, Issue 1, Pages 129-144, January-March 2025

According to Figure 2, various nutritious foods from 5 food groups can be consumed as a recommended number of
servings during pregnancy. These five food groups consist of cereal, vegetables, fruits, milk and dairy products,
lean meats and poultry, fish and eggs, nuts, and oil seeds. Vegetables, legumes, fruits, and beans are rich in
vitamins, minerals, and dietary fibers. The protein food group consists of lean meat, fish, and poultry. Also, beans
(legumes) are plant-based protein sources and meat alternatives. Milk and dairy products are also rich sources of
Protein and Calcium.

27 6. Nutritional Deficiencies and Pregnancy

Women manifesting nutritional deficits can benefit from a balanced energy/protein supplementation. Micronutrient
deficiencies are associated with adverse pregnancy outcomes. Adverse outcome(s) of some selected nutrients such
as folic acid, iron, iodine, Calcium, zinc, vitamin A, vitamin D, and K, copper, selenium, and magnesium are listed

below in Table 3.

According to Table 3, folic acid, zinc, and selenium may cause neural tube defects (NTD), and iron, vitamin A,
zinc, and copper deficiency can cause anemia. Anencephaly can occur due to folic acid, zinc, and copper
deficiencies.

6.1. Neural tube defects

A failure of the neural tube during the 3" and 4™ weeks of pregnancy is referred to as a neural tube defect (NTD).
Also, the development of the neural tube is completed within 28 days after conception, and many pregnant women
are not aware of that early stage. A neural tube defect can be easily identified using maternal serum alpha

fetoprotein level or ultrasound scanning.

Folic acid supplementation can be recognized as a primary protective factor for neural tube defects during early

pregnancy (Also, x-ray exposures to pesticides may cause neural tube defects) [36],[37].
6.2. Anaemia

During pregnancy, different types of anemia may develop, and a lack of healthy blood cells is caused by inadequate
carriage of oxygen to tissues of the mother and fetus. During pregnhancy production, more blood is needed for the
growth of the fetus. So, deficiency of iron and other certain nutrients is directed to the failure of this additional
blood production in this period. Then, a severe anemia condition may occur due to a lack of iron and vitamin levels.

It can increase the risk of preterm delivery.

Iron deficiency anemia, folate deficiency anemia, and vitamin B, deficiency anemia are anemia types developed
during pregnancy [38]. Iron deficiency anemia can be caused by inadequate production of hemoglobin, a protein in
red blood cells that helps carry oxygen from the lungs to body tissues. So that blood cannot carry enough oxygen to
tissues. Folate can be identified as a vitamin found naturally in green leafy vegetables and is essential for producing
red blood cells [39]. During pregnancy, the folate requirement is increased, and folate is recommended as folic acid
so that additional requirements for folate can be fulfilled as a food supplement. There is a relationship between low
birth weight and certain types of birth defects with folic acid deficiency [40]. Also, vitamin By, is required to

produce red blood cells. Vegetarian pregnant women tend to have vitamin B,, deficiency. So, consuming dairy
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products, eggs, and meat during pregnancy is essential. Vitamin B, deficiency contributes to congenital disabilities
and preterm delivery [41],[42].

6.3. Cretinism

Thyroxine and tri-iodothyronine are essential hormones for normal growth with necessary neurodevelopment, and
iodine is a fundamental part of thyroid hormones. Usually, the fetal thyroid generates hormones with a low
reservation in the fetal gland in the first trimester. So, maternal thyroid hormones are affected by the total fetal
thyroid hormone concentrations until birth. Due to the requirement of iodine, a 50% increase in intake is
recommended [43]. A lack of iodine intake contributes to an iodine deficiency in mother and fetus. Then,
hypothyroxmia can occur with damage to the developing brain as a result. Cretinism is referred to as an inborn
disease due to the absence or deficiency of normal thyroid secretion, characterized by physical deformity, mental
retardation, and often goiter. However, cretinism is the most severe case of iodine deficiency. Adequate iodine

status is essential for maternal and fetal health [44].
6.4. Anencephaly

This is a severe congenital disability due to a baby being born without some portions of the skull, scalp, and brain.
As a key important risk factor related to Anencephaly, folic acid deficiency can be a concern [45]. Anencephaly and
spina bifida are sometimes categorized under subtypes of neural tube defects described previously. Fetuses that
have Anencephaly may cause Abortion or death after birth, and this risk can be minimized with folic acid
supplements and diet changes. Other than this, exposure to environmental toxins and high temperatures during

pregnancy can be caused by anencephaly [46].
6.5. Hemorrhage

A relatively common type of blood clot formed by abnormal accumulation of blood between the placenta and the
uterus wall is called sub-chronic hemorrhage. Also, antepartum hemorrhage is defined as bleeding from or into the
genital tract after the 22™ week of pregnancy [47]. Vitamin K deficiency can be a severe health issue because babies
may tend to hemorrhage. Blood coagulation occurs with prothrombin and vitamin K. Vitamin K deficiency slows
down blood coagulation and causes excessive bleeding. This condition is referred to as vitamin K deficiency
bleeding (which is classified with the presentation time after birth as early, classical, and late. Neonatal oral or

parental vitamin K prophylaxis is recommended to prevent hemorrhage [48].
6.6. Toxaemia (pre-eclampsia)

A mild to severe condition of high blood pressure, Protein in urine, and swelling in the legs and hands is referred to
as toxemia. These symptoms appeared most often in the third trimester. During gestation, approximately 30g of
Calcium is needed for the fetus due to the high demand for Calcium [49]. However, bone turnover and internal
calcium absorption are increased, and then the recommended dietary calcium intake is the same for a pregnant and
non-pregnant woman of the same age. The World Health Organization guidelines state that adequate calcium intake
is essential to prevent pre-eclampsia during pregnancy. Other than that, problems with the placenta and issues in the

immune system and genes are caused by pre-eclampsia [50].
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Table 3. Nutritional deficiencies and pregnancy

Nutrient Outcome(s) due to deficiency

Folic acid Neural tube defects, Anencephaly [19]

Iron Anaemia, Haemorrhage [20]

lodine Cretinism [21]

Calcium Hypertension, Pre-eclampsia [22],[23]

Zinc Anaemia, Neural tube defects, Low birth weight, Anencephaly [24]

Vitamin A Vertical transmission of HIV, Maternal anemia, Infection, Maternal mortality [25],[26],[27]
Vitamin D Neonatal hypocalcemia [28]

Vitamin K Hemorrhage [29]

Copper Anaemia, Anencephaly, Low birth weight [30],[31],[32]

Selenium Neural tube defects, Dysfunction of the brain and cardiovascular system, Abortion [33]
Magnesium Increased blood coagulability, Toxaemia, Preterm birth [34], [35]

7. Conclusion

Many metabolic changes lead to the increments of nutritional requirements during pregnancy. Overcoming the
recommended dietary intake during pregnancy is essential to delivering a healthy newborn birth and maintaining
the mother's health status. Deficiencies of nutrients may cause different adverse outcomes such as neural tube
defects, anemia, cretinism, Anencephaly, hemorrhage, and toxemia. In Sri Lanka, deficiencies of folic acid, iron,
iodine, and vitamin A can be identified commonly among pregnant women due to inadequate dietary intakes and
increased nutritional requirements. It can be suggested to get adequate iron and caloric intake, incorporate protein
for food during pregnancy, consume enough calcium and Vitamin D and fiber, consider for hydration.

# 8. Recommendations

It is essential to follow the recommended dietary guidelines of Sri Lanka for pregnancy and be conscious of the
need for more food and nutrients during pregnancy. Under the supervision of an obstetrician, it is better to use
dietary supplements (folic acid, iron tablets, etc.) if recommended.
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