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ABSTRACT
Introduction: Pregnancy and lactation are physi-

ological conditions, which put the female organism into a
serious ordeal. The satisfaction of the nutritive needs dur-
ing maternity plays a significant role in the favorable end
of pregnancy and for the health of both mother and infant.
A significant number of studies prove the importance of
the essential fatty acids for mother’s and baby’s health. Dur-
ing this period the needs of fats do not exceed, but the re-
quirements to them increase.

Aim: To study the nutritive intake of omega-3 fatty
acids (n-3 FA) in pregnant women in Varna, Bulgaria and
to determine if there is a risk for nutritive deficiency.

Materials and methods: A questionnaire (Food Fre-
quency Questionnaire) about the consumption of foods –
sources of n-3 FA was distributed among 350 pregnant and
nursing women in Varna, Bulgaria.

Results and discussion: Less than 40% of the re-
sponders regularly consume foods, sources of polyunsatu-
rated fatty acid: fish, walnuts, linseeds, etc. Only 9,3% of
the young mothers take dietary supplements with n-3 FA.

Conclusion: A low nutritive intake of essential fats
was found. The receiving of PUFA dietary supplements is
not popular among the Bulgarian mothers. Over half of the
pregnant and nursing women are at risk of non-adequate
intake of n-3 FA.

Keywords: n-3 fatty acids, polyunsaturated fatty ac-
ids, nutritive intake, pregnancy and lactation

INTRODUCTION
Pregnancy and breastfeeding are physiological con-

ditions, which put the women’s organism into a serious or-
deal. The satisfaction of the nutritive needs during mater-
nity is significant for the favorable end of pregnancy and
for the health of both mother and infant. Prenatal feeding
of the fetus has a leading role for development of the nerv-
ous system and brain growth [1]. The early neurological
development of infants correlates positively with the con-
tent of long chain polyunsaturated fatty acids (LCPUFA)
of the omega-3 group (n-3 FA). Omega-3 FA cannot be syn-
thesized in human’s organism, but they are part of the cell
membranes of each cell. While the other main compounds
of membranes – proteins are genetically determined, PUFA
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depend entirely on the nutritional intake. Investigations in
primates and newly born children show that one of the most
important PUFA – the docosahexaenoic acid (DHA) is es-
sential for the development and normal functioning of
retina and brain. Studies prove that during the last trimes-
ter of pregnancy and during breastfeeding, there is an in-
creased transfer of DHA from mother to fetus and accumu-
lation of DHA in the child’s brain and retina [1]. The pres-
ence of essential fats in mother’s milk during the first weeks
of life of the newborn may have crucial influence over its
brain development [2]. The fatty-acid composition of moth-
er’s milk varies according to the nutritive intake and DHA
status of the mother. Unfortunately, mother’s milk may con-
tain low concentrations of DHA and not to meet the needs
of the newborn.

Blood testing of umbilical cord shows that the opti-
mal intake of n-3 FA during pregnancy has a great impact
on the DHA-status of the baby. The highest needs of omega-
3 for the growing brain of the fetus are during the last tri-
mester of pregnancy and the first year of birth. These fats
improve vision, cognitive abilities and immunity of chil-
dren and decrease the risk of allergies. In addition, omega-
3 fats decrease the risk of premature birth and low birth
weight of the newborn, and help to have a full time preg-
nancy, especially if it is risky or multiple [3, 4]. An addi-
tional benefit for the mother is that PUFA lowers the risk
of after-birth depression. Several clinical and epidemiologi-
cal studies show that the deficiency of DHA (because of
the low nutritive intake or diminished tissue levels after
birth and breastfeeding) can lead to the occurrence of this
severe multifactorial disturbance [5].

AIM
The objective of our work is to study the nutritive

intake of omega-3 fatty acids in pregnant women in Varna,
Bulgaria and to determine if there is a risk for nutritive de-
ficiency.

MATERIALS AND METHODS
A questionnaire (Food Frequency Questionnaire)

about the consumption of foods – sources of n-3 FA was
distributed among 350 pregnant and nursing women.
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RESULTS AND DISCUSSION
Usually, the diet of a pregnant woman corresponds

to the growing energy needs, but not always meets the in-
creased needs of PUFA. The insufficient, as well as the ex-
cessive intake of n-3 FA, can have unfavourable conse-
quences for baby’s growth and development [6]. In the
health regulation of Republic of Bulgaria, there is no rec-
ommended intake of n-3 FA for pregnant and nursing moth-
ers [7]. According to the national recommendations in
Canada, pregnant women in the last trimester must take
0,16 mg n-3 FA daily while nursing women during the first
6 months after the birth – 0,25 mg. The best source of long
chain n-3 FA are sea and ocean fishes – salmon, herring,
mackerel, etc. Fish brings LHPUFA – DHA (22:6) and
eicozapentaenic (EPÀ) (20:5) fatty acids. Complete sources
of n-3 FA are nuts (walnuts) and seeds (linseed, sesame
seeds). The necessary amount of LHPUFA can be provided
by 2 fish servings (240-340 g) weekly, as well as by regu-
lar consumption of traditional Bulgarian walnuts.

We found that the linseed and flax oil were con-
sumed sporadically in Bulgaria and they could not be re-
garded as a source of useful fats.

Less than 40% of the responders regularly consumed
foods, sources of PUFA (fish, walnuts). Our results showed
that only 38% of the young mothers consumed two serv-
ings of n-3 FA foods (fish, nuts) weekly, and 36% consumed
them only once. A significant part of pregnant women af-
firmed not to consume fish (26%) because of scent sensi-
tivity or fear of contamination.

After a careful assessment of the risk of contamina-
tion with mercury, the US Food and Drug Administration
recommends pregnant, nursing women and children to
avoid the consumption of big predatory fishes (shark,
swordfish, tuna, king mackerel) and to limit the consump-
tion of other fishes to 340 g weekly [8]. The recommenda-
tion of UK Scientific Advisory Committee on Nutrition is
almost the same – up to 2 portions of 140 g fatty fish
weekly [9, 10].

Our study showed that 12% of women avoided nuts
because of their caloric value. Eleven percent of all women
were in the most unfavourable situation consuming neither
fish nor nuts. The alternative for these women can be the
dietary supplementation with n-3 FA. It is found that the

supplement intake of cod-liver oil, rich of DHA, led to sig-
nificantly increase of the plasma concentration of DHA in
mother’s and umbilical cord blood samples [11]. Such sup-
plementation can improve the n-3 FA status of the fetus
and can limit the depletion of mother’s depots. Only 9,3%
of the young mothers use products with cod-liver oil, de-
spite their presence on market. The majority of the studied
women assumed as not necessary to take such kind of sup-
plements, especially when they have not been prescribed
by the observing doctor.

CONCLUSION
PUFA have been present in the diet of humans for

many centuries. The contemporary farming and globaliza-
tion of the food market contribute in a high level for the
insufficient intake of these essential nutrients, and the de-
ficiency of n-3 FA is a common condition, including in
women of childbearing age. PUFA have significant impor-
tance for the growth, development and health during the
whole life cycle and must be included in the diet of all
people [12]. The provision of adequate amount of n-3 FA
is especially important in the following cases: last trimes-
ter of pregnancy; the first 6 – 12 months after the birth; in
premature babies; in multiple pregnancy; if there is a risk
for premature delivery; in women with a short gap between
pregnancies which does not allow recovery of the moth-
er’s depots of essential fats [13].

The present study found a low nutritive intake of n-
3 FA among the pregnant women in Varna, Bulgaria. Un-
fortunately, the intake of dietary supplements with PUFA
is not popular among the Bulgarian mothers. Over half of
the pregnant and nursing women are at risk for inadequate
intake of n-3 FA. There is a risk for the development of the
fetus as well as for mother’s health.

Abbreviation list:
FA – fatty acids
PUFA - polyunsaturated fatty acid
LCPUFA - long chain polyunsaturated fatty acid
DHA - docosahexaenoic acid
FFQ - food frequency questionnaire
FDA – food and drug administration
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