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Abstract

Introduction

According to data, 5% of people in Europe and 6% of people in Poland are vegetarians.

Therefore, an increasing percentage of pregnant women will follow a plant-based diet. During

pregnancy, the need for vitamins and minerals increases, and the proper balance and possible
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supplementation of a vegetarian diet are crucial for proper fetal development and a pregnant

woman's health.

Aim of study

This study aims to evaluate and compare information regarding the adequacy of a vegetarian

diet for pregnant women and its impact on maternal outcomes, fetal development, newborn

health and lactation.

Materials and methods

The search methodology incorporated the terms “vegetarian diet” or “plant-based diet” or

“vegan” AND “pregnancy” or “pregnant” or “health benefits”, along with variations of these

terms, found in many scientific databases. Publications issued before 2019 and case reports

were excluded.

Conclusion

There is a consensus that a plant-based diet is safe during both pregnancy and lactation.

Nevertheless, it may be associated with many nutrient deficiencies. A vegetarian diet

promotes a lower incidence of excessive weight gain, which results in a less frequent

occurrence of EWG-related complications. There was no higher prevalence of premature

births or infant mortality. The occurrence of gestational diabetes, small gestational age/low

birth weight and congenital anomalies require further study. Breastfeeding during a vegetarian

diet is possible, but appropriate supplementation is recommended.

Keywords

vegetarian diet, vegan diet, pregnancy nutrition, plant-based diet during pregnancy, fetal

development

Introduction

More and more people are adopting a plant-based diet [1,2,3,4]. Several types of plant-based

diets exclude meat (white and red), fish and other animal products from the diet. (Table 1.)

[1,5,6]. According to data, 5% of people in Europe [7] and 6% of people in Poland are

vegetarians [8]. There are many reasons why people choose this diet, including compassion

for animals, a desire to reduce the risk of type 2 diabetes, cardiovascular disease, cancer and

other chronic diseases [1,6,10], environmental concerns and religious beliefs [7,9,11].
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Throughout Western countries, women are approximately twice as likely as men to follow a

vegetarian or vegan lifestyle [4,12]. A noticeable trend is also the increase in the number of

vegetarians among the younger generations [12,13], among the surveyed population of people

aged 15-29 in Poland, 44% declare reducing their meat intake, while 8% follow a fully plant-

based diet [3]. This means an increasing percentage of pregnant women will follow a

vegetarian diet. The role of maternal nutrition is significant not only for proper fetal

development but also for a pregnant woman's health [14]. During pregnancy, the need for

vitamins and minerals increases [15]. Therefore the appropriate balance and possible

supplementation of a vegetarian diet is even more important than for women who are not

pregnant [13].

Although the topic is relevant and up to date, there appears to be insufficient research

available to determine the effects of such a diet during pregnancy [12,13]. There is a

consensus in the literature that a well-planned plant-based diet is safe both for the fetus and

for a pregnant woman [9,11,16]. However, there is some disagreement about the effects of this

diet, particularly concerning the incidence of small gestational age (SGA) [17] and the

incidence of gestational diabetes mellitus (GDM) [18].

Types of plant-based diets Excluded products

pesco-vegetarian meat

lacto-ovo-vegetarian meat, fish

vegetarian meat, fish, eggs and dairy products

vegan meat, fish, eggs, dairy and other products of animal

origin

Table 1. Types of plant-based diets.
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Aim of the study

It is crucial to determine whether a vegetarian diet suits women during pregnancy and if it

ensures the proper development of the fetus and newborn after birth. This work aims to gather

and compare information on this subject from various sources to provide a publication for

general practitioners, obstetricians, paediatricians and patients who follow such a diet and

would like to know if it is safe during pregnancy and lactation.

Material and methods

Articles for this review were retrieved from multiple scientific databases, including PubMed,

Google Scholar, and other scientific resources. The search methodology incorporated the

terms “vegetarian diet” or “plant-based diet” or “vegan” AND “pregnancy” or “pregnant” or

“health benefits”, along with variations of these terms. The selected articles were limited to

those published in English and Polish. Moreover, the lists of references of the scientific papers

were reviewed to find further relevant works. Publications issued before 2019 and case

reports were excluded. The last search was conducted on the 30th of November 2024.

Main body

1. Differences between statistical vegetarian and non-vegetarian pregnant women

Scientific literature shows some differences between women following different diets.

Studies show that people with plant-based dietary patterns have a lower body mass index

(BMI) than omnivores [4,6,9,11,]. Pregnant vegetarian women have lower or the same BMI

during pregnancy than women who eat meat [5,19,20]. Among non-meat eaters, vegans have

the lowest BMI [11,17]. As in the general population, women on a plant-based diet have a

lower risk of developing type II diabetes, cardiovascular disease and many others even after

adjusting for BMI [11]. Furthermore, women adhering to a vegetarian diet often demonstrate

higher educational and income levels than meat-eaters [7,15,17]. Moreover, the maternal age

among vegetarians tends to be higher [12,19].
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2. Intake of vitamins, minerals, DHA and protein

Pregnant women have increased nutritional demands to support fetal development, maternal

tissue expansion, and overall metabolic adaptations, necessitating adequate intake of essential

dietary components [15,21]. Vegetarians' nourishment needs during pregnancy and lactation

are generally similar to non-vegetarians [9]. There is no doubt that a well-planned vegetarian

diet is safe for the fetus and provides all the necessary nutrients [9,11,16]. Nevertheless,

vegans are at an increased risk of nutrient deficiencies, and particular attention should be paid

to levels of vitamin B12, iodine, iron, zinc, and docosahexaenoic acid (DHA) [2,7,11].

Deficiencies of these key substances are associated with several complications for the foetus

[14,22], so careful consideration must be given to the need for each supplementation.

Figure 1. Deficiency Risk in Plant-Based Diets.

* Folic acid should be supplemented in every woman of childbearing age or pregnant.

2.1. Vitamin B12

Vitamin B12 is essential for many processes in the organism, such as DNA synthesis, red

blood cell production, nervous system function and homocysteine metabolism [23,24].

Common deficiency symptoms are megaloblastic anaemia and neurological symptoms,

including paresthesias and numbness [14,23]. Folic acid supplementation can compensate for

anaemia, but it will not compensate for B12 deficiency, it will only prolong its diagnosis and

delay its treatment [2,14,25].

Due to the increased demand, pregnant women are particularly vulnerable to B12 deficiency,

which is associated with an increased chance of many adverse outcomes, including

preeclampsia, low birth weight, and developmental disorders [23,26]. Vitamin B12 deficiency

in people on a plant-based diet is a significant concern, as this substance is found almost only



6

in foods of animal origin [25,26]. Fermented foods and other non-fortified plant-based

sources prove inadequate for reliable B12 intake [11,26]. Research consistently shows lower

B12 levels among vegetarians and especially vegans [7,25,27]. Vegetarian and vegan pregnant

women require consistent B12 supplementation or fortified food consumption to meet

increased physiological demands [2,9,23]. Routine supplementation seems to be a good

choice, as even a high vitamin B12 supply is considered safe in pregnancy [13,14]. Pregnant

vegetarians and vegans who supplement with B12 no longer have lower B12 levels than

omnivores [13,20].

2.2. Vitamin D

Vitamin D deficiency is widespread among pregnant women and the general population

[14,28]. This deficiency is related to adverse pregnancy outcomes, among others preeclampsia

and gestational diabetes [14,28]. Studies have shown that factors such as vitamin D

supplementation and exposure to sunlight can significantly affect serum 25(OH)D levels

compared to dietary intake [9,13]. Nevertheless, vegans and vegetarians have generally lower

vitamin D levels than meat-eaters [13,27], whereas pesco-vegetarians usually have the highest

levels among all groups [27]. In the USA and most European countries, every pregnant

woman should supplement vitamin D, although research does not agree on the recommended

dose [14,21,29]. The best way to select the dosage of vitamin D supplementation may be to

measure the woman’s serum vitamin D level and adjust it individually [14,29].

2.3. Calcium

During pregnancy, calcium is required to mineralise the fetal bones and maintain the mother's

bone density [14,21]. The main source of calcium in the diet is dairy, making a plant-based

diet vulnerable to calcium deficiency [2,14]. The recommended daily intake during pregnancy

is 1000 mg/d in both States and Europe [14,21]. Lacto-ovo-vegetarians, which means people

who eat dairy (Table 1.), generally meet or surpass calcium intake recommendations [2,11].

Calcium consumption among vegans tends to be lower and occasionally falls short of the

recommended levels, which may involve the need for supplementation during pregnancy

[9,11,27].
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2.4. Folic acid

Folic acid's most important role is preventing neural tube defects [29]. A vegetarian diet is

characterised by an increased dietary folate intake [9,13,25]. Nevertheless, this does not mean

that there is no need for supplementation. Every woman of childbearing age should

supplement folic acid daily, until at least the twelfth week of pregnancy [13,22,25]. The Polish

Society of Gynaecologists and Obstetricians recommends supplementation before and

throughout the pregnancy [29].

2.5. Iodine

Iodine, necessary for synthesising thyroid hormones, is a key ingredient for fetal development

[14,21]. Iodine deficiency or maternal hypothyroidism during pregnancy is associated with a

greater chance of miscarriage, impaired neural development and reduced intelligence levels in

children [29]. Foods with high iodine content are marine fish, seafood, dairy, and salt in

countries where it is fortified [21,29]. The recommended daily dose of iodine increases during

pregnancy to adequately supply both the mother and foetus, to 200μg/d in Europe and

220μg/d in the US [21,22]. The average iodine intake among vegans and vegetarians is

generally lower than in meat-eaters, which makes them more likely to be deficient [2,27]. In

many countries, including Poland, routine supplementation is recommended for pregnant

women without thyroid disease, for whom the dose must be adjusted individually [14,29].

2.6. Iron

Iron is an essential mineral in pregnancy as too low levels are associated with SGA, preterm

delivery (PD) and neurodevelopmental delay [14,25]. Its deficiency is widespread among

pregnant women; up to 20% of them worldwide may be anaemic due to iron deficiency

[14,21]. Vegetarians often have iron intakes comparable to, or slightly higher than meat-eaters,

but their iron stores are generally lower [11,25,27]. This is due to the higher bioavailability of

heme iron, present in meat, which is absorbed at a greater rate of 15–30%, compared to

nonheme iron, predominantly found in plant-based foods, whose absorption rate usually does

not exceed 10% [25,30]. Vegetarians also tend to have lower serum or plasma ferritin values,

while haemoglobin values do not significantly differ from the omnivores [7,20]. Therefore,

monitoring blood counts and ferritin levels in individuals following a plant-based diet may be

beneficial. There is no consensus on iron supplementation for pregnant women. Some suggest
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it in all pregnant women [9,22]. Others, including the Polish Society of Gynaecologists and

Obstetricians, only in the case of a deficiency, as too high an iron level could also be harmful

[21,29].

2.7. Zinc

Zinc is necessary for the activity of many enzymes and is crucial for the proper development

of the foetus, as its deficiency can lead among others to growth restriction [17,25]. Plant-

based diets have been linked to reduced zinc intake due to its lower bioavailability [25,27].

However, studies indicate that compared to non-vegetarian control groups, adult vegetarians

typically have similar or slightly lower dietary zinc intake, with serum zinc levels also being

lower but remaining within the normal range [9,11]. Available scientific data remain

inconclusive regarding potential disparities in zinc status between vegetarian and non-

vegetarian pregnant females [11].

2.8. Docosahexaenoic acid (DHA)

Omega-3 fatty acids, mainly DHA, are essential for the normal function of cell membranes,

including in the brain and retina [14,21]. Supplementation with DHA or omega-3 fatty acids is

associated with an increased birth weight and a lower chance of preterm birth. [9,21]. Sources

of DHA in the diet are primarily fatty fish and algae [14,29]. Dietary intakes and blood levels

of long-chain n-3 fatty acids are generally lower in vegetarians [11,27]. For women who do

not eat fish, supplementation of algal DHA would be a good way to increase its levels [9,11].

Some sources, including the Polish Society of Gynaecologists and Obstetricians, indicate that

daily DHA supplementation can be beneficial for every pregnant woman [2,29].

2.9. Protein intake

During pregnancy and lactation, women's protein requirements are significantly higher

[13,15]. An adequate amount of protein in the diet is crucial for developing the foetus

throughout pregnancy [15,31]. A low daily intake of protein (<60 g/day) may lead to a low

birth weight [31]. Studies show that vegetarians, and especially vegans, typically consume

less protein on average compared to omnivores [13]. However, vegetarians generally consume

more than adequate amounts of protein, particularly in Western countries [9,11]. Pregnant

women on a plant-based diet should consume approximately 1.1g/kg of protein per day [2].
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3. Maternal complications of pregnancy

Adhering to plant-based diets during pregnancy could cause some adverse maternal outcomes

or, on the contrary, reduce the risk of their occurrence. Most of the research focuses on the

prevalence of gestational diabetes mellitus (GDM), hypertension and excessive weight gain

(EWG) (Table 2.). Since non-meat eaters have a lower chance of being affected by

cardiovascular diseases, type 2 diabetes, cancer and other diseases [10], the pregnancy will be

less complicated by the numerous implications of these diseases in pregnancy.

Maternal complication Impact of a plant-based diet

gestational diabetes mellitus requires further study

hypertensive disorders beneficial effects

excessive weight gain during pregnancy beneficial effects

Table 2. Impact of a plant-based diet on maternal complications.

3.1. Gestational diabetes mellitus

Gestational diabetes mellitus (GDM) complicates around 7-14% of pregnancies [32,33]. It can

be briefly described as glucose intolerance and may lead to many adverse maternal and fetal

outcomes such as macrosomia, polyhydramnios, congenital defects, preeclampsia and many

others [18,32]. Many pieces of research are consistent with the statement that the consumption

of plenty of vegetables has a protective effect against the development of type 2 diabetes

[6,33], however, when it comes to GDM, there is no clear consensus [34,35]. Some studies

report that vegans had fewer cases of GDM in pregnancy [11,12], while others claim that the

incidence was the same as among pregnant women eating meat regularly [17]. Two papers

found a relationship between a plant-based diet before pregnancy and a lower risk of GDM

[33,36]. Further research is needed in this area [2,34].

3.2. Hypertensive disorders

One of the most serious maternal complications during pregnancy is pregnancy-induced

hypertension (PIH), which can be described as hypertension which manifests after the 20th

week of pregnancy. It complicates around 4.6% to 13.1% of pregnancies [37]. Even more
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dangerous complication is pre-eclampsia (PE), which not only presents as a hypertension de

novo after 20th weeks of pregnancy but is also connected with proteinuria or other maternal

organ failure, its prevalence is about 3-5% of all pregnancies [38]. Both these diseases may

result in placenta dysfunction [38], preterm birth, small gestational age, HELLP syndrome or

even maternal or fetal death [37]. Plant-based dietary patterns were related to the reduced risk

of preeclampsia and pregnancy-induced hypertension (PIH) [34]. According to Raghavan et al.

[34] diets with a higher intake of fruits, vegetables, nuts, and legumes lower the incidence of

preeclampsia by 14-29% and 30-42% concerning PIH. None of the studies showed a higher

incidence of PIH in vegetarian women, some indicated no difference between plant and meat

diets [17,19,25]. Studies agree that excessive weight gain during pregnancy and higher pre-

pregnancy BMI are connected with a higher prevalence of PIH and PE [12,38,39], both of

which are less frequent in non-meat eaters than in meat eaters.

3.3. Excessive weight gain during pregnancy

Excessive body weight (EWG) is a risk factor for many diseases in all age groups and

genders. The same applies to pregnant women, in whom both a high pre-pregnancy BMI and

excessive weight gain during pregnancy have a strong influence on the occurrence of

pregnancy complications [12,39].

Being overweight or obese greatly increases the risk for maternal adverse outcomes such as

gestational diabetes, pregnancy-induced hypertension, and pre-eclampsia as well as for fetal

complications, among others preterm birth, and large size for gestational age at birth [39].

Many studies revealed that an EWG could also lead to the same pregnancy complications as a

high pre-pregnancy BMI, so proper control of weight gain during pregnancy is important

[11,12,13]. Women following a plant-based diet during pregnancy gained less weight and had

a lower risk of EWG than omnivores [9,19,25].

4. Fetal development and neonatal outcomes

When considering the use of a plant-based diet during pregnancy, the safety of the mother and

the developing foetus is important. Many studies discuss topics such as the incidence of

congenital defects, preterm birth, birth weight, and neonatal morbidities (Table.
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Fetal/Neonatal complication Impact of a plant-based diet

congenital malformations requires further study

preterm birth no association

small gestational age and low birth weight requires further study

neonatal morbidities no association

Table 3. Impact of a plant-based diet on fetal/neonatal complications.

4.1. Congenital malformations

In many studies the incidence of hypospadias was investigated, however, there was no

correlation between its prevalence compared to meat eaters [13,35]. Since vegetarians and

vegans have a higher risk of B12 deficiency, the frequency of neural tube defects was studied.

No association with a plant-based diet was found, probably because of well-recommended

vitamin supplementation [13]. In this research, no significant difference was found in the

occurrence of newborn malformations between vegetarian and omnivorous mothers [5]. Few

studies have investigated this topic, and further research is needed in this area.

4.2. Preterm birth

The preterm birth is a delivery after the 22nd week and before the 37th week of pregnancy,

which can give newborns complications of prematurity [19]. None of the reviewed studies

demonstrated an association between a maternal plant-based diet and an increased risk of

preterm birth [12,13,25]. In one study, on the contrary, the incidence of preterm birth in meat

eaters was reported to be higher than in those following a plant-based diet [40].

4.3. Small gestational age and low birth weight

Abnormal fetal weight gain during pregnancy and inadequate birth weight are associated with

higher infant mortality and morbidity [5,41]. Small gestational age (SGA) is a situation when

the estimated foetus or newborn’s masses are below the 10th percentile for the relevant

gestational age [41]. Low birth weight (LBW) is when a newborn's weight is ≤ 2500 grams
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[19]. Although a plant-based diet is often associated with a greater chance of low birth weight,

the findings in the literature are inconsistent. Some studies reported a higher likelihood of

SGA and LBW among vegans and vegetarians [12,17,19]. However, in some of them, this

association lost statistical significance after adjusting for BMI [12] which could be explained

by the fact that non-meat eaters have statistically lower BMI and chances for EWG during

pregnancy, which predisposes to lower birth weight of the baby [13,17,19]. Many papers

indicate only a higher frequency of LBW, but not of SGA [17,19]. Other papers have shown

no difference in the birth weight of babies of Caucasian women using different types of diet

[25,35,40]. The majority of the vegan and vegetarian people are of Asian origin, among which

SGA and LBW are more present, which in two studies has been taken into account as one of

the reasons why the prevalence of SGA and LBW was higher in non-meat eaters [12,17].

4.4. Neonatal morbidities

None of the papers indicated higher neonatal morbidity in women on a plant-based diet

[13,17]. Furthermore, SGA in children of vegetarian or vegan women was not associated with

increased mortality, which suggests proper development during pregnancy [13,17,40].

5. Lactation

According to the WHO, a baby up to the age of 6 months should be exclusively breastfed, as

breastfeeding has many benefits for both baby and mother. Lactation, like pregnancy, is a

state of increased nutrient demand [2,21]. To ensure adequate levels of nutrients in breast milk,

some recommend routine supplementation of vitamin D [29,42], folic acid [29,42], and iodine

[9] independently of the diet. Research shows that the milk of vegans and vegetarians is not

qualitatively different from that of meat eaters [13]. However, maternal deficiencies on a

plant-based diet will be associated with reduced amounts of certain substances in the milk [2].

This is especially true for vitamin B12 and DHA, which should be routinely supplemented in

all lactating non-meat eaters [2,9,43]. According to research, as long as the mother

supplements vitamin B12, the milk of vegans and vegetarians does not contain less of it than

that of omnivores [13]. As for DHA, its levels in human milk increase with supplementation

[2], but there is a lack of studies comparing its levels in women on a plant-based diet

supplementing DHA. Studies do not agree on the routine supplementation of other nutrients in

vegans and vegetarians:
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● Lactating vegetarians could benefit from vitamin D supplementation [25], as their

children are particularly vulnerable to vitamin D deficiency [2].

● Folic acid levels in breastfeeding women on a meat-free diet are comparable to

omnivores [25].

● As in pregnancy, breastfeeding vegetarians are at risk of iodine deficiency and should

control their iodine intake [43].

● During lactation, iron requirements decrease significantly and return to pre-pregnancy

levels with the return of menstruation [44].

Conclusion

A plant-based diet is considered safe during both pregnancy and lactation. However, due to its

limitations, it may be associated with nutrient deficiencies. Medical staff should pay particular

attention to vitamin B12, iodine, iron, zinc and DHA levels. It seems appropriate for every

pregnant woman on a plant-based diet to supplement vitamin B12, vitamin D, folic acid and

probably iodine, iron and DHA. If dairy is also excluded from the diet, it may be beneficial to

increase calcium intake. The amount of protein pregnant vegetarians consume should be

around 1.1 g/kg per day; in developed countries, this is probably met without a change in diet.

Studies agree that a vegetarian diet promotes a lower incidence of excessive weight gain,

which results in a less frequent occurrence of EWG-related complications. No association has

been shown between this diet and an increased number of premature births or infant mortality.

The incidence of gestational diabetes, SGA/low birth weight, and congenital anomalies

among plant-based pregnant women requires further study. The milk of vegan and vegetarian

women is not significantly different from that of omnivorous women. Nevertheless, to ensure

adequate nutrient levels in the milk, any lactating woman on a plant-based diet should

supplement with vitamin B12 and DHA. Vitamin D and iodine supplementation may also be

beneficial.
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