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Abstract. The aim of this paper is to explore the effects of vegetarianism on pregnant women,
including the nutritional requirements during pregnancy, the nutrient composition of vegetarian
diets and their potential effects on maternal and fetal health. Through a review and analysis of
the existing literature, it was found that vegetarianism may have positive effects on pregnant
women during pregnancy, such as reducing pregnancy sickness and avoiding excessive weight
gain, but it may also lead to nutritional deficiencies, such as anemia and fetal growth
retardation. This paper emphasizes that when choosing a vegetarian diet, pregnant women
should self-assess, consult their doctors, and seek alternatives to compensate for nutrients
lacking in the vegetarian diet to ensure their own health and that of their fetus.

Keywords: vegetarian diet, pregnant women, nutrition, fetus, health.

1. Introduction

Vegetarian diet in nutrition or medicine is a diet based on plant-based proteins such as grains, fruits
and vegetables, legumes and nuts. Vegetarian diets can generally be separated as can be categorized as
full vegetarian and semi-vegetarian. A full vegetarian diet is one that does not use any meat, while a
semi-vegetarian diet includes a lacto-vegetarian diet, an egg-vegetarian diet, a lacto-egg-vegetarian
diet, and a fish-vegetarian diet[1]. Vegetarianism is becoming a popular diet as people are increasingly
concerned about healthy eating. For pregnant women, the appropriateness of choosing a vegetarian
diet has been a controversial topic. In this paper, we will discuss the effects of vegetarianism on
pregnant women from three aspects: the nutritional requirements during pregnancy, the nutritional
composition of vegetarian diets, and their potential effects on the health of pregnant women and
fetuses.

2. Nutritional requirements during pregnancy

Pregnancy is a special stage in a woman's life, and balanced maternal nutrition during pregnancy is
vital for both the mother and the fetus. Pregnant women in the early stages of pregnancy should be
light and palatable, eat small meals to ensure that the intake of adequate amount of food containing
carbohydrates, while in the late stages of pregnancy should be appropriate to increase the intake of fish,
poultry, eggs, lean meat, seafood, dairy, and often eat iron-rich foods[2]. Pregnant women need to
consume enough protein, fat, carbohydrates, vitamins, minerals and other nutrients that are vital to the
health of the pregnant woman and the fetus, such as iron to help prevent anemia, and protein is
important to the development of the fetus. According to the Guidelines for the American and
Mediterranean Diets, adherence to food safety recommendations before and during pregnancy should
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avoid inadequate levels of key nutrients and micronutrients (protein, iron, folic acid, vitamin D,
calcium, iodine, omega-3, and vitamin B12), which may predispose the offspring to chronic diseases
later in life, such as obesity, diabetes, cardiovascular disease, and Neurodevelopmental delays[3].
According to academics such as Deborah et al, a vegetarian or vegan diet for pregnant women can
essentially fulfill the nutritional needs of pregnant women[4].

2.1. Role of the nutrient calcium

2.1.1. Maintaining bone health. Calcium is a major component of bones and teeth and helps maintain
healthy bones in pregnant women. During pregnancy, a large amount of calcium is stored in the
mother's body for the growth and development of fetal bones and teeth. Dietary calcium deficiency not
only affects the calcification of fetal bones, but also causes lowering of blood calcium in pregnant
women, calf muscle spasms (leg cramps), osteoporosis, etc.[5].

2.1.2. Fetal skeletal and dental development. From the 18th week of pregnancy onwards, the fetus
needs a lot of calcium for calcification of its bones and teeth, so the mother needs to provide enough
calcium to meet the needs of the fetus. Calcification of fetal bones and teeth starts at 2 months and
suddenly accelerates after 8 months, so a large amount of calcium is absorbed from the mother's blood
to meet the need[6]. If a pregnant woman is deficient in calcium, the fetus will suffer from poor
development, which will affect the normal growth of its bones and teeth.

2.1.3. Prevention of pregnancy complications. Proper calcium supplementation can reduce the risk of
complications such as gestational hypertension and preeclampsia. Gestational hypertension is a disease
specific to pregnancy, the incidence rate is about 5%~10%, the pathogenic factors are more complex,
the disease will reflect a series of manifestations such as high blood pressure, proteinuria, edema and
so on[7]. Hypertension in pregnancy is extremely harmful to the health of mothers and infants, and can
cause postpartum hemorrhage, placenta previa, intrauterine distress and other adverse pregnancy
outcomes while causing abnormal elevation of maternal blood pressure, and is a key factor in maternal
and perinatal deaths during pregnancy[8]. Studies have shown that daily calcium supplementation of
= 1000 mg significantly reduces the risk of preeclampsia and preterm labor in women on a
low-calcium diet.

According to research, pregnant women calcium supplementation to balance supply and demand, in
early, middle and late pregnancy, the average daily accumulation of fetal calcium were 7 mg, 110 mg
and 350 mg, plus the balance of maternal calcium metabolism on calcium demand for 300 mg / day, as
well as the maternal absorption rate of calcium in the food for 30%, according to the Chinese Nutrition
Society, "Dietary Nutrient Reference Intake for Chinese Residents (2013 version)" recommended that
pregnant women daily calcium recommended intake: 800 mg in early pregnancy (up to 14 weeks),
middle and late pregnancy (after 14 weeks) and breastfeeding 1000 mg to meet the calcium needs of
pregnancy. Accordingly, the Recommended Dietary Allowance for Calcium (2013 Edition) of the
Chinese Academy of Nutrition recommends that the daily intake of calcium for pregnant women
should be 800 mg in early pregnancy (before the 14th week of gestation), and 1,000 mg in mid- and
late-pregnancy (after the 14th week of gestation) and lactation in order to meet the calcium needs
during pregnancy. Calcium-rich foods should be the mainstay of intake. When dietary calcium intake
is insufficient, calcium supplements can be taken at[9].

2.2. Role of the nutrient protein
2.2.1. Promoting Fetal Development. Protein is an important component that makes up the tissues and
organs of the fetus. Adequate protein supplementation for pregnant women can provide the necessary

nutritional support for the brain, bones and muscles of the fetus, thus promoting its normal growth and
development. Pregnant women should choose to consume high-quality proteins, such as eggs. With
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the growth of the fetus, pregnant women need more proteins, and animal proteins should account for
half of the total protein intake in a day. Eggs are a kind of high-quality proteins, which is a kind of
animal proteins, and eggs are also rich in all kinds of amino acids required by the human body as well
as many kinds of microelements, such as calcium, iron, phosphorus and so on, and they are an
important substance for the composition of various enzymes of the human body[10].

2.2.2. Maintenance of maternal health. During pregnancy, pregnant women have an increased need
for protein due to pregnancy reactions and physical changes. Adequate protein can help pregnant
women maintain the health of the uterus, placenta and mammary glands, and prevent the occurrence of
adverse conditions such as hypoproteinemia, edema and anemia. If the placenta is underdeveloped it
can not only bring about a variety of pregnancy disorders during pregnancy, jeopardizing maternal
safety and health, but also poses a threat to their long-term health after delivery[11]. Epidemiological
studies have shown that the risk of hypertension, ischemic heart disease, and stroke in preeclamptic
patients is 3.7, 2.6, and 1.8 times higher than that of normal pregnant women in the first 10 to 20 years
of pregnancy, respectively, and the risk of diabetes mellitus is two times higher than that of normal
pregnant women. This suggests that placental dysplasia is one of the most important risk factors for
maternal chronic diseases such as cardiovascular disease and diabetes mellitus in the long term[12].

According to the recommendations of the American College of Nutrition (ACOG), pregnant
women should consume about 70 grams of additional protein per day, which is equivalent to twice the
amount needed by an average adult woman. Specifically for different stages of pregnancy, for example,
an additional 15 grams of high-quality protein per day is needed in mid-pregnancy, while about 25
grams are needed in late pregnancy.

3. Nutritional Composition of Vegetarian Food

Vegetarians rely heavily on plant-based foods such as vegetables, fruits, whole grains, and legumes in
their diet. These foods are rich in dietary fiber, vitamins, minerals and other nutrients that are
beneficial to the health of pregnant women. However, vegetarian diets are relatively low in important
nutrients such as iron, protein and fat, and certain nutrients, such as vitamin B12, are found mainly in
animal foods. Therefore, it is difficult for a vegetarian diet to meet the comprehensive nutritional
requirements during pregnancy.

Vegan pregnant women need to pay special attention to DHA supplementation during pregnancy,
as DHA is essential for fetal brain and retina development. Studies have shown that vegan women
have 20-40% lower DHA levels compared to omnivorous women, and that breast milk levels of DHA
are lower in vegan women|[13-14]. However, the effect of vegetarian or vegan diets on ARA (a
polyunsaturated fatty acid, a nutrient required for infant physical development) status is unknown.
Erythrocyte ARA concentrations were similar in 4-week-old infants of vegan or omnivorous mothers,
but DHA concentrations in the erythrocytes of vegan mothers were 70% lower than in those of
omnivorous mothers. Lakin et al. reported that the proportion of ARA in the erythrocytes of recently
bred vegan women was reduced by 16%, and that of DHA was reduced by 5%, compared with that of
omnivorous animals. In addition, the proportion of DHA in umbilical cord tissue was 36% lower in
vegetarian pregnancies compared to omnivorous women, but there was no difference in ARA[15].
DHA is an important substance needed for human brain growth and development. DHA is one of the
essential n-3 fatty acids, which plays a positive role in human health, can effectively promote brain
development, improve vision, prevent cardiovascular system diseases, etc., and is an important part of
the brain and retina of infants. DHA is an important component of nerve cells and retina, and is an
important nutrient for maintaining the health and growth of the nervous system[16].

In China, the risk of vitamin B12 deficiency is higher during pregnancy, and the risk of vitamin
B12 deficiency increases as the pregnancy extends, so vegan pregnant women are at high risk for
vitamin B12 deficiency[17]. According to the German Lacto-Egg Vegetarian Pregnant Women Study,
vegan mothers whose breast milk has insufficient concentrations of vitamin B12 are at high risk of
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obtaining nutrient deficiencies in their offspring, and these vitamin B12 deficient infants, the
deficiencies manifested themselves in severe developmental and neurological symptoms[18].

4. Potential effects of a vegetarian diet on maternal and fetal health

4.1. Adverse effects
Pregnant women are prone to anemia during pregnancy when they consume only vegetarian food, due
to the low iron content in vegetarian food and the low absorption rate of plant-based iron. Pregnant
women have an increased need for iron during pregnancy, which can easily lead to anemia if the
intake of iron in the vegetarian diet is insufficient. Anemia is the most common nutritional disease in
pregnancy, and clinical studies have found iron deficiency to be the leading cause of anemia in
pregnancy[19]. Anemia not only affects the health of the pregnant woman, but may also adversely
affect the growth and development of the fetus. IDA (Iron Deficiency Anemia) during pregnancy is a
common nutritional deficiency disease among pregnant women in China, with an incidence rate of
about 30%, which has many adverse effects on the health of the mother and the fetus. IDA in pregnant
women can induce preterm delivery, low birth mass children, fetal growth retardation, stillbirth and
anemia heart disease in pregnant women, and it is also very easy to induce IDA in infants and young
children, which is a serious threat to the health of mothers and infants for two generations.[20-21].
Secondly, excessive consumption of vegetarian food may lead to retarded development of the fetus,
which requires a large amount of energy substances such as proteins, fats and carbohydrates for its
growth and development. Vegetarian diet may not be able to provide sufficient energy and nutrients,
leading to fetal developmental delay. In addition, some essential nutrients, such as vitamin B12, are
crucial for the development of the nervous system, and a deficiency may lead to impaired mental
development. Vitamin B12 is an important coenzyme in the process of cellular DNA synthesis, as well
as a major nutrient in the metabolism of FA (folic acid), which can participate in the metabolic process
of sugar, protein and fat in human tissue cells, and its level is closely related to the development of the
fetal nervous system. During pregnancy, pregnant women's demand for vitamin B12 increases, due to
the fact that the neural tube of the fetus has already begun to develop in the early stages of pregnancy,
while the human body cannot synthesize its own vitamin B12, can only be exogenously ingested, if
pregnant women do not have enough intake of vitamin B12, not only increase the risk of pregnant
women to develop high Hcy (homocysteine) anemia, but also may lead to birth defects in the fetus and
undesirable outcomes of the offspring [22].

4.2. Favorable impacts

A vegetarian diet reduces the intake of saturated fat and cholesterol by pregnant women, which
reduces the risk of chronic diseases such as high blood pressure and diabetes. In addition, vegetarians
typically have lower body weight and less abdominal obesity, which can help prevent gestational
diabetes and high blood pressure. Although a strict vegetarian diet may require additional supplements
of certain nutrients (e.g., vitamin B12, iron, calcium, etc.), the nutritional needs of pregnant women
and their fetuses can be effectively met through a sensible diet of nuts, legumes, whole grains,
vegetables and fruits. For example, flaxseed oil, nuts and algae are good sources of DHA, which helps
fetal brain development.

5. Conclusion

The impact of a vegetarian diet on pregnant women is twofold. On the one hand, certain nutrients in a
vegetarian diet are beneficial to the health of pregnant women, such as reducing pregnancy sickness
and avoiding excessive weight gain; on the other hand, a vegetarian diet is difficult to meet the
comprehensive nutritional needs during pregnancy, which may lead to problems such as anemia and
delayed fetal development. Therefore, when choosing a vegetarian diet, pregnant women should
self-assess, consult their doctors and look for alternatives to make up for the nutrients lacking in a
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vegetarian diet. In addition, pregnant women should consume meat as appropriate during pregnancy to
ensure a balanced intake of various nutrients.

Vegetarian diet is one of the popular dietary methods in recent years, and whether its nutrient types
can meet the human body's needs is one of the criteria for judging the advantages and disadvantages of
this dietary method. In this paper, the relationship between a vegetarian diet and the health level of
pregnant women is reviewed in light of previous studies, and the development of a vegetarian diet and
the nutritional needs of special populations are considered. This study is only a preliminary
exploration of the effects of a vegetarian diet on pregnant women, and more in-depth studies are yet to
be conducted. It is hoped that in the future, more studies will focus on the relationship between diet
during pregnancy and maternal and child health, and provide more scientific and rational dietary
advice for pregnant women.
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