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Abstract

Pregnancy is a challenging period for the women in terms of metabolic needs, the intake of nutrients having to cover mother
and foetus’ necessities. Studies have shown that vitamin D is frequently deficient in our geographical area, with dire
consequences in pregnancy. In the present pilot study, a sample of Romanian pregnant women (n = 372) was investigated for
the vitamin D intake from foods and supplements. Results confirmed the insufficiency of the intake, which was far below the
recommended level (median: 63.91 IU per day). Supplements were consumed only by 71 women and their contribution to the
total intake was minimal. Special attention has to target vitamin D assessment during pregnancy; its consumption should be
monitored and, if needed, adequate supplementation and diet modifications should be provided.

Rezumat

Perioada de graviditate este o perioada dificila pentru femeie, din punct de vedere metabolic, trebuind acoperite atat nevoile
gravideli, cat si ale fetusului. Studiile au aratat ca vitamina D este frecvent deficitara in arealul nostru geografic, ceea ce poate
avea urmiri importante in graviditate. in studiul de fatd, un lot de 372 de gravide a fost investigat din punct de vedere al
aportului de vitamina D din alimente si suplimente. Rezultatele au confirmat aportul necorespunzator, mult sub nivelul
recomandat (mediana: 63,9 UI pe zi). Doar 71 de femei au consumat suplimente vitaminice, a caror contributie la aportul de
vitamina D a fost minimé. In consecintd, trebuie acordatd o atentie aparte asigurdrii necesarului de vitamina D Tn timpul
sarcinii, aportul trebuie monitorizat si, acolo unde se constata un deficit, trebuie recomandate suplimente si alimente bogate
in aceasta vitamina.
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Introduction

Pregnancy is a challenging period in terms of metabolic deficit increases the risk of preeclampsia, and is
needs; nutrition or substitution should cover not associated with low birth weight, neonatal hypo-
only the foetuses’ needs, but also the enhanced calcaemia, weak postnatal growth, bone fragility,
requirements of the women’s metabolism to assure and increased incidence of autoimmune diseases [5,
a smooth evolution of the pregnancy. The nutrient 6]. Also a low prenatal and neonatal vitamin D may
intake during pregnancy influences also the increase the susceptibility for schizophrenia, type 1
postnatal health, e.g the post-partum recovery and diabetes, and multiple sclerosis (MS) in adult life,
breastfeeding. Studies have shown that one of the by specific target organ effects, like through the
most frequent deficiency in our geographical area is immune system, or through epigenetic modulation
vitamin D deficiency [1, 2]. In a large study that covered [7]. Studies carried out in Romania during the last
almost 56,000 persons, it has been internationally decade confirm that vitamin D intake is not sufficient
shown by means of a standardized dataset that 13% and young women are one of the most prevalent risk
of EU residents living at latitude gradient of 35°N groups [1]. It was also reported that supplementation
to 69°N, had serum levels of 25(OH)D < 30 nmol/L with usual doses during pregnancy does not always
and 40% had < 50 nmol/L [3]. It was stated that succeeded in normalizing the circulating level of
vitamin D deficiency has been recognized as a 250H cholecalciferol [5]. The primary source of
pandemic with a myriad of health consequences vitamin D is, in theory, the skin, that synthetizes
[4]. Consequences during pregnancy are significant vitamin D under the action of sunlight. The endogenous
and avoiding them should be a priority. Vitamin D synthesis covers almost 90% of the needs of
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vitamin D. All recent studies, however, confirm
that for modern, indoor working and living people,
sun exposure has a minimal contribution and that
the vitamin must be provided using food sources and
supplements [1]. Studies carried out on pregnant
women showed that season (sun exposure) and
supplements could hardly correct pre-existing deficiencies
[8]. Food sources of cholecalciferol are rather scarce,
and their consumption might be too low to cover
the need for the vitamin since most of them are
highly caloric and sometimes avoided mainly by young
fertile women who frequently follow slimming diets.
Fat fish, fat meat, liver, meat products are not
staples of a healthy diet. Fish, one of the primary
sources, is advised to be consumed moderately, due
to its content of different pollutants [9]. Modern
nutrition does not recommend a frequent consumption
of meat products since their effects on health seem
harmful [10]. Dietary products are not vitamin D
usually fortified in Romania, and most of them lose
the natural content of vitamin D during skimming.
Supplements might be the solution. Still, they are
not given routinely to young women nor have an
insufficient level of vitamin D. Taking into consideration
this framework, we evaluated the intake of vitamin
D from current food sources and usual pregnancy
supplements in a sample of pregnant women and
have assessed the need of action and the solutions
to correct the possible insufficient intake.

Materials and Methods

We carried out a transversal semi-quantitative pilot
survey on 372 pregnant women from different regions
of Romania. To get a working sample, midwife
students from the “Carol Davila” University of
Medicine and Pharmacy from Bucharest, Romania
were asked to recruit pregnant women during their
summer practice (2018). All the positive responders
signed an informed consent and completed a
questionnaire applied by the students during a
planned meeting in the spring of 2019. The initial
number of participants was 489; however, due to
the length of the questionnaire, 24% dropped out,
the final number of the sample is 372. The survey
used a food frequency questionnaire based on a
validated adjusted form of the original EPIC-
Norfolk survey. It had several sections, designed to
gather demographic, socio-economic and dietary data.
The original EPIC-Norfolk was first developed in the
year 1988 and consisted of food lists and portion
sizes likely to be consumed by adults [11]. Due to
the scarcity of food sources of vitamin D, in the
present study we considered the following food groups,
recognized in literature as having a specific content
of vitamin: meat and meat products, fish and seafood,
eggs, milk products (including milk-based deserts),
other industrial fats of animal origin, (including
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supplemented fats, such as margarines). In Romania
food is seldom fortified with vitamin D, with margarines
as an exception. Therefore, we did not consider other
presumed sources (morning cereal for adults, orange
juice), as well as UV exposed mushrooms, which
are not present on the Romanian market. Levels of
vitamin D in each food group were defined using
the program “Chronometer” (chronometer.com). This
program compiles food composition data from the
NCCDB (Nutrition Coordinating Centre Food &
Nutrient Database of the University of Minnesota),
USDA SR28 (United States Department of Agriculture
National Nutrient Database for Standard Reference),
the CNF (Canadian Nutrient File) and IFCDB (Irish
Food Composition Database). A special section of
the questionnaire covered supplement consumption.
This section includes questions about the intake, the
dose and the brand.

Statistical analysis

Statistical analysis and plotting were performed using
SPSS 12.0. Descriptive, correlation, non-parametric
and classification tests were applied and63 p values
< 0.05 were considered statistically significant. The
Ethics Committee of the National Institute of Research
and Development for Food Bioresearches, Bucharest,
Romania assessed and approved the study.

Results and Discussion

Most of the women (67.5%) participating in the study
were included in the 25 - 34.9 years of age interval
and lived in urban areas. Only one respondent came
from a rural area. All women had indoor professional
activities, as clerks, teachers, assistants, accountants
etc. thus excluding the critical contribution of sun
exposure to vitamin D synthesis. Distribution by
month of pregnancy varied, from one month, to 9
months, with a median value of 4 months. Most women
had a high educational level which is generally an
indicator of proper nutrition and health knowledge.
The mean quantity of vitamin D intake from food
was 69.84 IU/day (SD = 35.2), with a median of
63.91 IU, a minimum of 5.65 IU and a maximum,
of 240.67 1U (Figure 1). These values are congruent
with those found in a previous Romanian study [1],
where the median intake for women of all ages was
63.4 IU/day but are unexpected because pregnant
women tend to follow more closely healthy nutrition
recommendations for fear of harming the baby [12].
The age did not correlate significantly with the intake
of vitamin D. However, higher consumption was
observed for the 18 - 24.5 years group (group 2)
and the over 35 years group (group 4) (Figure 2).
The intake in the 25 - 34.9 years group (group 3)
has more significant dispersion, with cases reaching
the highest intake from the entire sample but also
with others within the lowest intake range.
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Figure 1.
Distribution of vitamin D intake values (1U/day)
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Figure 2.
Vitamin D intake (1U/day) from all sources, on age
group (group 2 = 18 - 24.9 years; group 3 =25 - 34.9
years; group 4 = 35 - 45 years)

250,00

200,

5
3
S
?

D_total_final

5
3
S
?

50,00

2
17 °
o
103
«
E 8
i
7
*
o1
o

T
1 2 3 4 5 6 7 8 9
month of pregnancy

Figure 3.
Vitamin D intake (IU/day) from all sources on
correlated with the month of pregnancy
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From the study participants sample, only one respondent
had an intake of more than 200 1U/day, the daily
intake recommended in Romania (13). All the
respondents had an intake far below the recommended
level by European Food Safety Authority (EFSA)
(15 pg - 600 IU/day) [14]. The intake did not
correlate with the month of pregnancy. Postulated
lower intakes in the first three months due to
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pregnancy-related nausea were not confirmed by
our evaluation (Figure 3).

From different groups of foods, the following have
a consumption correlating significantly with the
intake of vitamin D, due of their high content and
intake in this sample: fish and fish preserves (p =
0.00), roes (p = 0.00), sausages (p = 0.02), meat
preserves (p = 0.032), liver and pate (p = 0.00),
milk (p = 0.001), cheese (p = 0.001) and full fat
sour cream (p = 0.002). However, in our study, the
most proeminent influence is shown by fish and
fish preserves and roes, which can boost the levels
of intake (from the lowest quartile of consumption,
to the highest) even if consumed only once per
week. Supplement consumption was reported only
by 19.08% (n = 71) of the women. From them, 52
were taking Femibion® 1 or 2, which lacks vitamin D
and 19, Elevit Pronatal®, with a content of 500 1U
vitamin D3 per tablet. The intake of supplements did
not correlate with the stage of pregnancy (p = 0.67)
or with the food intake (p = 0.82), but did correlate
statistically significant with education (p = 0.00)
and income (p = 0.00).

Indeed, there is an enhancement of vitamin D
metabolism in pregnancy and lactation. The placenta
is formed at four weeks of gestation. From its
formation to term, 25(OH)D crosses the placenta.
Thus, the foetal cord blood concentration of 25(OH)D
reflects the mother’s serum levels [15]. But the
active metabolite of vitamin D, 1,25(0OH)2D, does not
cross the placenta. There are the kidneys of the
foetus and the placenta itself that provide the foetal
circulation with 1,25(0OH)2D, through the expression
of CYP27B1 [16]. Vitamin D has, per se, a role in
the placental development [17]. A recent Cochrane
systematic review states that “Supplementing pregnant
women with vitamin D alone probably reduces the
risk of pre-eclampsia, gestational diabetes, low birth
weight and may reduce the risk of severe postpartum
haemorrhage” [18)]. Prenatal to postpartum supplementation
can be an efficient intervention in increasing the
mother's vitamin D status and in assuring an adequate
vitamin D status in new-borns and breastfed infants
[19], and is frequently required to achieve a sufficient
vitamin D status in pregnant women [20]. The
United Kingdom, for example, the Department of
Health recommends that pregnant women take 400
IU vitamin D daily, to prevention of neonatal hypo-
calcaemia [21]. Recent studies demonstrated that
vitamin D deficiency during pregnancy could have
short and long term effects on mother (impairement
of the bone density) and child foetal skeletal formation,
and chronic disease susceptibility) [22]. Comparing to
other micronutrients such as iodine [23] and iron [24]
an appropriate vitamin D assessment and supplement
recommendation in deficient or insufficient pregnant
women is not enough highlighted in practice. In this
respect, clear guidelines to identify the risk for
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insufficiency in pregnant women are recommended
for both the mother and child [25]. Vitamin D has
various roles in the human body, acting as an immuno-
modulatory component in children [26] and adult
asthma [27] and other respiratory disorders [28].
Evidence from a systematic review of randomized
control trials (the PROSPERO study) shows that
even if supplements did not correlate with a lower
rate of pre-term birth, the sufficient prenatal vitamin
D reduced the risk of offspring wheeze by the age
of three years old. However, the evidence to date is
still not sufficient in order to be a fundament for
further or policy recommendations [30]. The same
conclusions can be found in different systematic
reviews, where the primary outcomes of interest
were preterm delivery, pre-eclampsia, maternal and
childhood infections and small for gestational age
[31]. Updated guidelines have underlined that
supplementation during pregnancy is needed to protect
against adverse pregnancy outcomes [18]. However,
studies showed that maternal vitamin D supplementation
during pregnancy and lactation does modify methylation
of DNA both in mothers, and breastfed infants. In
consequence, more research is needed to bring light
on the short- and long-term biologic effects of
supplementation in different doses [32]. Timing,
and dosage of the supplements are still under research
and hopefully, the near future will bring new updates
in this domain. Apart from supplements, food fortification
might also be a component of great importance from
the public health standpoint [29, 33]. The ODIN
study underlined that strategies of fortification could
heighten the intake of vitamin D and avoids
deficiencies [34], which could hold important
implications for establishing clinical recommendations
for prenatal and offspring health promotion.

Conclusions

Implementation of a standard protocol to assess
vitamin D during pregnancy is needed. Besides
proper nutritional counselling, a supplement should
be prescribed in cases of deficit or insufficiency.
Practical communication tools might contribute to
the increase of the medical community and the
public awareness of the importance of vitamin D
during the perinatal period.
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