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Abstract

The eating habits and nutritional status of future mothers have an important effect, not only on the course of pregnancy and 
the development of the foetus, but also on the health of the children during subsequent years of life. The objective of the 
study was the analysis of the relationship between eating habits and nutritional status of pregnant women on the course of 
pregnancy and pregnancy outcomes, based on a literature review. In the presented study the following are discussed: nutri-
tional risk factors of pre-term birth, gestational diabetes, preeclampsia, low birth weight, infants born small for gestational 
age, as well as macrosomia and babies born large for gestational age. In the analysis, data was used concerning the consump-
tion of individual products, groups of products, and dietary patterns, without consideration of dietary supplementation.

Streszczenie

Sposób żywienia i stan odżywienia przyszłych matek mają istotny wpływ nie tylko na przebieg ciąży i rozwój płodu, lecz 
także na zdrowie ich dzieci w  kolejnych latach życia. Celem pracy była analiza zależności między sposobem żywienia 
i  stanem odżywienia kobiet ciężarnych a  przebiegiem ciąży i  wskaźnikami urodzeniowymi noworodków na podstawie 
przeglądu piśmiennictwa. W pracy omówiono żywieniowe czynniki ryzyka porodu przedwczesnego, cukrzycy ciążowej, 
preeklampsji, małej masy urodzeniowej i małej masy w stosunku do wieku płodowego oraz makrosomii i dużej masy w sto-
sunku do wieku płodowego. W analizie wykorzystano dane dotyczące spożycia poszczególnych produktów, grup produk-
tów oraz wzorów żywieniowych bez uwzględniania suplementacji.

Introduction

Contemporary scientific studies indicate the pres-
ence of close relationships between consumed food 
products and the nutrients contained in these products, 
and normal human development and health. Knowl-
edge in this area is becoming increasingly comprehen-
sive, especially from the aspect of prevention of diseas-
es developing as a result of inadequate nutrition. In the 
last decade of the 20th century there emerged a concept 
concerning intrauterine programming of the risk of 
cardiovascular diseases, type 2 diabetes, hypertension, 
and dyslipidaemia in individuals born with low birth 
weight, especially with intrauterine foetal growth inhi-
bition. In the development of these disorders, the role 
of malnutrition of the mother is especially indicated, 
both prior to and during pregnancy. Also, excessive 
nutrition of the mother, related with her obesity and/

or higher than recommended gestational weight gains, 
seems to play an important role in the programming of 
the risk of cardiovascular diseases and type 2 diabetes 
in individuals born with high body weight [1]. This risk 
was independent from the impact of other risk factors 
in later life. Thus, eating habits and nutritional status 
of future mothers exert an important effect, not only 
on the course of pregnancy and development of the 
foetus, but also on the health of the children during 
subsequent years of life. 

The objective of the study was the analysis of the 
relationship between eating habits and nutritional sta-
tus of pregnant women on the course of pregnancy 
and pregnancy outcomes, based on a literature review. 

In the presented study the following are discussed: 
nutritional risk factors of pre-term birth, gestational 
diabetes, preeclampsia, low birth weight (LBW), in-
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fants born small for gestational age (SGA), as well as 
macrosomia and babies born large for gestational age 
(LGA). A  review of reports available in the PubMed 
database during the last 10 years (2005–2014) was per-
formed. In further analysis, data was used concerning 
the consumption of individual products, groups of 
products, and dietary patterns, without consideration 
of dietary supplementation. Also, the results of studies 
were presented concerning food contamination. The 
analysed literature was limited mainly to the results 
of studies conducted in developed countries. Differ-
ent problems related with the specificity of nutrition 
and state of health of pregnant women resulting from 
poverty and lower level of health care in developing 
countries might have disturbed the analysed relation-
ships.  

Pre-term birth

The risk of pre-term birth may be increased by 
both underweight and excess body weight prior to 
pregnancy and abnormal gestational body gains. The 
majority of studies show relationships between low 
gestational body weight gains and pre-term delivery 
among women who are underweight, and to a slightly 
lower degree, among those with normal weight. In 
turn, high gestational body weight gains may be asso-
ciated with pre-term delivery in all body mass index 
(BMI) categories [2–5].

Also, the presence of many relationships was dis-
covered between the mode of nutrition of the mother 
during pregnancy and pre-term birth. A  study con-
ducted in Denmark in a  group of 60,000 women 
showed that the ‘Western’ diet, with a large amount 
of meat and fat, low in fruits and vegetables, increased 
the risk of pre-term delivery [6]. This risk was also 
related with daily consumption of artificially sweet-
ened beverages [7]. The researchers noted that it is dif-
ficult to specify which of the sweeteners might have 
been the cause of this phenomenon. The majority of 
beverages contained a mixture of various sweeteners, 
most often aspartame and acesulphame. Many stud-
ies have confirmed that aspartame metabolites may 
disturb the metabolism of amino acids and the func-
tions of neurones, change the brain concentrations of 
catecholamines, and have a carcinogenic effect [8, 9]. 
A prospective study carried out in Norway on a group 
of more than 60,000 women indicated that the risk 
of pre-term birth may be increased by high consump-
tion (> 1 portion daily) of both artificially sweetened 
beverages and beverages sweetened with sugar [10]. In 
pregnant women whose diet was balanced and con-
tained an appropriate amount of vegetables, fruits, 
full-grain products, fish, and drinking water, the risk 
of occurrence of pre-term birth was significantly low-
er [11]. It was also found that increased consumption 
of ‘healthy’ products was more important than total 
exclusion from the diet of processed food, fast foods, 

and snacks. A study of 151,880 mother-child pairs in 
cohort population studies conducted in 19 European 
countries confirmed that women who in pregnancy 
consumed fish more frequently than once a  week 
were at lower risk of pre-term delivery than those 
who consumed fish once a week or more rarely [12]. 
Among factors increasing the risk of pre-term birth is 
also the consumption of alcoholic beverages in preg-
nancy. A prospective study conducted in the United 
Kingdom showed that, compared to women who ab-
stained from alcohol, those who consumed alcohol in 
the first trimester of pregnancy in the amount of up 
to two portions of alcohol weekly, the odds ratio of 
occurrence of pre-term delivery was odds ratio (OR) 
= 3.5 (95% CI: 1.1–11.2), and in those who consumed 
> 2 portions of alcohol a week this risk was OR = 4.6 
(95% CI: 1.4–14.7) [13].

Gestational diabetes

Gestational diabetes is one of the causes of abnor-
malities in the course of pregnancy and foetal devel-
opment. Complications of pregnancy related with 
gestational diabetes include, among others, intrauter-
ine death, pre-term birth, foetal hypoxia, and devel-
opmental defects. According to the recommenda-
tions by the Polish Diabetological Society, the diet of 
a  pregnant woman with gestational diabetes should 
not considerably differ from the standard mode of nu-
trition recommended to diabetic patients; however, in 
women who are overweight a low-calorie diet is rec-
ommended [14].

Literature reviews published in 2010 and 2011 
confirmed that to date it is not possible to draw defi-
nite conclusions concerning the role of nutritional 
factors during pregnancy in the development of ges-
tational diabetes [15, 16]. It was only observed that an 
increased risk of gestational diabetes was related with 
high pre-pregnancy BMI and high gestational weight 
gains, as well as a high content of fat in the diet and 
a  low content of carbohydrates. The application in 
a  randomised study of a  diet with reduced content 
of carbohydrates in the group of women with gesta-
tional diabetes (40% of energy from carbohydrates 
in the diet of the study group vs. 55% in the control 
group) did not result in a decrease in the number of 
women who needed insulin, nor affected pregnancy 
outcomes [17]. The subsequent reports showed that 
the dietary approaches to stop hypertension (DASH) 
diet applied by women with gestational diabetes had 
a  favourable effect on fasting glucose level, insulin 
level, and the value of the homeostatic model assess-
ment of insulin resistance (HOMA-IR) index, as well 
as a decrease in the body weight of newborns, com-
pared to the control group (3,222.7 g vs. 3,818.8 g) 
[18, 19].

Nevertheless, many factors were identified related 
with an increased risk of gestational diabetes in the 
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pre-pregnancy period. The risk was increased by a diet 
low in fibre, with a high glycaemic load [20]. In women 
who consumed > 2 portions of fast food/week, > 3 por-
tions/month up to ≤ 2 portions/week, and 0–3 portions/
month, the risk of development of gestational diabetes 
was 6.7%, 4.8%, and 3.9%, respectively [21]. A higher 
consumption of animal fat, especially red meat, was 
significantly related with the occurrence of gestational 
diabetes, whereas a higher consumption of plant pro-
teins, especially nuts, was associated with a consider-
ably lower risk [22]. Frequent consumption of fried 
products also increased the risk of gestational diabetes, 
especially when consumed ≥ 7 times weekly [23]. The 
adherence, before pregnancy, to the principles of the 
Mediterranean diet, DASH diet, and the Healthy Eat-
ing Index (HEI) was related with a lower relative risk 
of diabetes by 24%, 34%, and 46%, respectively [24]. In 
a prospective study, it was found that four components 
of health-promoting lifestyle before pregnancy, such 
as: maintenance of normal body weight, healthy diet, 
regular exercise, and non-smoking, were associated 
with a lower risk of development of gestational diabe-
tes by 80%, compared to women who did not observe 
any of these principles [25].

Preeclampsia

Preeclampsia is a  multisystem disorder of preg-
nancy, which concerns 3–5% of pregnancies in devel-
oped countries. It may lead to serious complications, 
both in the mother and the foetus: eclampsia, disor-
ders of renal and hepatic function, as well as disorders 
concerning the coagulation system, acute respiratory 
distress syndrome (ARDS), intrauterine growth inhi-
bition, placental abruption, and foetal hypoxia. Wom-
en with diabetes, insulin resistance, lipid disorders, 
obesity, chronic hypertension, and those exposed to 
stress are especially at risk of development of pre-
eclampsia. The results of the analysed studies indicate 
that the risk of preeclampsia in pregnant women is 
increased by overweight and obesity [26], high con-
sumption of processed meat, sweet beverages and 
salty snacks [27], and generally high consumption of 
sugar-rich foods [28]. The reduced risk of preeclamp-
sia was related with a diet containing a large amount 
of fish and polyunsaturated fatty acids (PUFA) n-3 
[29], higher contents of nutritional fibre [30], lower 
caloric value, rich in vegetables and fruits, as well as 
magnesium and calcium [31], and a  diet containing 
ecological vegetables [32]. According to the research-
ers, the selection of ecological vegetables in pregnan-
cy was associated with lower exposure to pesticides, 
secondary plant metabolites, and the effect on the 
composition of intestine microflora. 

Low birth weight and small for gestational age

The risk of bearing a baby with LBW or SGA was 
related primarily with underweight before pregnancy 

and low gestational weight gains, and the risk was es-
pecially high when these two factors occurred jointly 
[2, 33]. Among LBW and SGA risk factors related with 
nutrition in pregnancy was low content of iron in 
diet, increasing the risk of anaemia [34, 35]. The sub-
sequent factor was an unfavourable fatty acids profile 
in early pregnancy [36]. Low content of n-3 acids and 
dihomo-g-linolenic acid (20 : 3 n-6), which is a precur-
sor of arachidonic acid (20 : 4 n-6), and high content of 
other fatty acids of the n-6 family, and trans isomers 
in the diet of the mother, were associated with low 
birth weight of newborns. 

The risk of low birth weight increased in mothers 
who consumed 6 or more portions of caffeine daily 
(1 portion = 90 mg caffeine) [37]. In another study, an 
increased risk of SGA was observed already with the 
consumption of caffeine 200–300 mg/daily, compared 
to 0–50 mg/daily [38]. Data concerning the relation-
ship between the consumption of alcohol in preg-
nancy and the risk of LBW or SGA are inconsistent. 
A  meta-analysis published in 2011 showed that low 
or moderate consumption of alcohol (up to 10 g/daily) 
did not increase the risk of LBW and SGA, and this 
risk occurred only in the case of heavy alcohol con-
sumption [39]. The subsequent study indicated that 
the risk of SGA was OR = 1.7 in the case of consump-
tion in the first trimester < 2 alcohol units/weekly 
(1 unit = 10 ml pure alcohol), and OR = 2.0 in the case 
of > 2 units/weekly, compared to the abstinents [13].

Duarte-Salles et al. found that a  high content of 
acrylamide in the diet of pregnant women was related 
with a higher risk of LBW and SGA [40]. In popula-
tions not exposed occupationally and non-smokers, 
the main source of acrylamide is diet. It is produced 
during boiling at high temperatures (for example, 
while frying, barbecuing, or baking), especially of 
products rich in carbohydrates that contain the ami-
no acid asparagine and reducing sugars. The con-
sumption of dioxins and polychlorinated biphenyls 
during pregnancy, even when lower than the toler-
able weekly intake (TWI), was negatively related with 
foetal growth [41]. The results of studies indicate that 
higher prenatal exposure to dietary benzo(a)pyrene 
may reduce birth weight [42].

It was also discovered that the risk of low birth 
weight may increase in the case of increased exposure 
to mercury, the main source of which is fish. New-
borns with the highest amount of mercury in umbili-
cal cord blood showed a higher risk of low weight in 
relation to gestational age (OR = 5.3), and weighed 
143.7 g less on average, compared to newborns re-
maining within the lowest quartile with respect to 
the amount of mercury [43]. In many other studies, 
high consumption of fish and seafood was associated 
with reduced LBW/SGA risk [44, 45]. Thus, the results 
of studies indicate that the role of fish in the diet of 
pregnant women is controversial. On the one hand, 
they are recommended due to high contents of PUFA, 
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complete protein, vitamins A and D, copper, iodine, 
cobalt, and selenium, but on the other hand, they con-
stitute the main source of mercury, showing a toxic ef-
fect. The role of fish in the development of the foetus 
depends, to a large extent, on the amount and type of 
fish consumed [43]. Long-living predatory fish are the 
most contaminated with mercury compounds. Re-
cently, a report has been published in which 151,880 
mother-baby pairs from 19 European countries were 
analysed. The analysis showed that women who con-
sumed fish more often (1–2 times a week) gave birth 
to children with body weight 8.9 g higher, and with 
consumption ≥ 3 times a  week, with body weight 
15.2 g higher, irrespective of gestational age [12]. 
A pilot randomised study carried out in the USA con-
firmed that educational intervention applied in preg-
nant women who consumed low amounts of fish at 
the beginning of the study contributed to an increase 
in the consumption of fish, with high content of DHA 
and low content of mercury.  In women from the in-
tervention group, despite a  considerable increase in 
the consumption of fish, an elevated level of mercury 
in blood and hair was noted [46].

The risk of LBW/SGA was also reduced by high 
consumption of milk and dairy products [47, 48], 
vegetables [49–51], and in some studies, fruit [49, 51] 
and iron [52]. A  positive correlation was also found 
between birth weight and level of magnesium and vi-
tamins D, B12, biotin, and pantothenic acid in the diet 
of pregnant women [53].

The risk of giving birth to a baby with macrosomia 
or LGA was related mainly with high pre-pregnancy 
BMI, high gestational weight gains, and gestational 
diabetes [2, 33, 54]. Alberico et al., in their study con-
ducted in a group of over 14,000 women, showed that 
the risk of bearing a baby with macrosomia was 1.7-
fold higher in obese women, compared to those with 
a normal body weight, 1.9-fold higher in women with 
gestational weight gains higher than recommended, 
and 2.1-fold higher in women with gestational diabe-
tes [54]. The subsequent risk factor was a  high con-
sumption of milk, which contributed to an increase 
in the concentration of IGF-1 in blood – an important 
factor determining growth [55]. A higher risk of bear-
ing a baby with macrosomia/LGA was also associated 
with a high percentage of energy supplied by sweets 
[56], and a  high glycaemic load diet [57]. The birth 
weight of babies of mothers who remained within the 
highest quintile of dietary glycaemic load was 36 g 
higher, on average, compared to the weight of children 
of mothers from the lowest quintile, while the risk of 
bearing a LGA baby was by 14% higher among moth-
ers in the highest quintile of dietary glycaemic load, 
compared to those with the lowest load [57]. A high 
glycaemic load diet and a  high percentage supplied 
by saturated fatty acids were additionally related with 
a greater amount of central fat in newborns [58].

Summing up

The results of the presented study show important 
benefits resulting from the application of a  healthy 
diet by women at reproductive age and those who are 
pregnant. Health education in the area of adequate diet 
should be an integral part of medical services provided 
for pregnant women and those who plan pregnancy, 
and should constitute one of the priorities of the health 
policy of the State. 

Special attention should be paid to the mainte-
nance of normal body weight and control of gesta-
tional weight gains. These are the main indicators of 
adequate nutrition, both in the preconception period 
and during pregnancy, and their abnormal values are 
related with an increased risk of the occurrence of such 
problems as: gestational diabetes, preeclampsia, prema-
ture birth, abnormal birth weight, and other disorders 
in the development of the foetus. Normal body weight 
should be maintained by balancing the caloric value of 
the diet with adequate physical activity. During preg-
nancy gestational weight gains should be adjusted to 
the BMI value before pregnancy [2]. Cereal products 
should be the main source of calories in the diet of 
pregnant women. Whole grains, compared to refined 
grains, have a  lower glycaemic index; therefore, their 
proper consumption facilitates maintenance of nor-
mal weight, and is very important in the prophylaxis 
and treatment of diabetes and the prevention of giving 
birth to a baby with macrosomia or one that is large for 
gestational age. For the same reason, the consumption 
of sugar and sweets should be limited. The majority of 
ready-made confectionary additionally contains con-
siderable amounts of trans isomers of fatty acids, which 
are disadvantageous in pregnancy. Meat and its prod-
ucts should be consumed in moderation. In the 2nd and 
3rd trimester of pregnancy it is recommended to con-
sume lean meat or cold cuts in the amount of 200–250 
g daily [59]. Twice a week, a portion of meat products 
should be replaced by a portion of oily sea fish. Howev-
er, due to its high content of mercury, the consumption 
of long-living predatory fish should be avoided. Once 
or twice weekly it is recommended to eat meals pre-
pared from the seeds of leguminous plants. A woman 
in pregnancy should consume three portions of low-fat 
milk and low-fat dairy products in the 1st trimester, and 
four portions in the 2nd and 3rd trimesters. Proper con-
sumption of fruit and vegetables is also very important. 
In the 2nd and 3rd trimesters, pregnant women should 
consume approx. 400 g of fruit and 600 g of vegetables 
(including 200 g of potatoes) [59]. In pregnancy it is 
necessary to resign from the consumption of alcohol-
ic beverages and limit the consumption of coffee and 
strong tea, and thirst should be quenched with water.
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