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Abstract
Introduction: Women’s daily nutrition should include proper amounts of vitamins, ingredients and fluids. The shortage or 
surplus of any ingredient can negatively affect the health condition of a mother or hera baby 
objective: The objective of the study was to assess the quality of the diet of pregnant wome in Poland against the World 
Health Organization (WHO) and European Union (EU) recommendations concerning requirements for vitamins and minerals. 
Methodology: 512 pregnant women in their 20th -30th week of pregnancy took part in the research conducted by the means 
of observation of a 7-day diet. Consumed products were analyzed by the means of DIETETYK software developed by the 
Polish National Food and Nutrition Institute (NFNI). Obtained micro- values were averaged. The results were compared with 
the recommendations of the WHO UE and NFN and analyzed statistically (test Chi2). 
Results: A lower consumption than 400g/day of fruit and vegetables in the diets was found in 4.68% of pregnant women. 
Mean values for vitamins: D – 2.64 ug/person, B6 – 1.76 mg/person and folic acid – 1603 ug/person, as well as average values 
for mineral components: calcium 689 mg/person, magnesium 255  mg/person, iron – 10.1 mg/person, zinc – 9.2 mg/person 
were also lower than daily recommended values. Daily level for sodium, phosphorus and vitamin A were exceeded. 
Conclusion: Results indicate insufficient knowledge of pregnant women about proper nutrition during pregnancy. 
Supplementing most vitamins and mineral components, beginning with a first pregnancy trimester, is necessary. Women 
at childbearing age must be educated about the necessity for proper nutrition during and before a pregnancy. 
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InTRoDUCTIon 

Women’s daily nutrition should include proper amounts 
of vitamins, ingredients and fluids. A shortage or surplus of 
any ingredient can negatively affect the health condition of a 
mother and/or her baby. [1] According to recommendations 
by the WHO and EU, a daily requirement for vitamins and 
minerals is satisfied by 400g of fruits and vegetables. [2, 3]. 
A study by the European micronutritional Recommendations 
Aligned (EURRECA) study published in 2010 in the European 
Journal of Clinical Nutrition defined 10 ten most important 
microelements for human development and health: vitamins 
D, B12, C, folic acid, iron, calcium, selenium, iodine and 
copper [4]. A pregnant woman’s body needs increased 
amounts of almost all fat-soluble (A, D, E) and water-soluble 
(C, group B vitamins and folic acid) vitamins. A need for 
many other micro-elements is also increased. 

Incorrect amounts of microelements in the diets of 
pregnant women were found in developing countries, such 
as Thailand [5], Bangladesh [6], China [7], Sudan [8], Nigeria 
[9], and developed ones such as the USA [10]. Earlier studies 

from Poland also suggest that diet did not cover the needs 
for some vitamins and minerals. 

WHO and EU recommendations [2, 3] concern 
supplementation of vitamins and microelements such 
as: folic acid, calcium, magnesium, iron, zinc and iodine. 
Recommended norms for daily consumption of these 
elements are shown in Table 1. 
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Table 1. Requirement for micro-elements during pregnancy according 
to the WHO, EU, USA and NFNI

Micro-elements Recommendations 

WHO UE USA NFNI (Poland)

A vitamin (µg/day) 1,000 950 950 1,000

B6 vitamin (mg/day) 3 X x 3

D vitamin (µg/day) 15 X x 15

folic acid (µg/day) 370-470 400 400 450

calcium (mg/day) 1,000-1,200 700 1,200 1,100

iron (mg/day) 12,5 17-21 30 24

iodium (µg/day) 200 130 175 X

zinc (µg/day) 7.3-13.3 7.1 15 14

magnesium (mg/day) 350 350 350 330

phosphorus (mg/day) 900 900 800 900

sodium (mg/day) 570 500 550 575 
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According to the Polish NFNI, a pregnant woman should 
consume about 1,100 milligrams of calcium daily in her 
diet. The main sources of this element are milk and dairy 
products. Lesser amounts of calcium can also be found in 
vegetable products [11].

Magnesium is another very important element of a diet. 
It supports the functions of over 300 enzymes in the human 
body and a daily amount of magnesium for pregnant women 
is recommended at 350 milligrams. Absorbing magnesium is 
facilitated by taking B6 vitamin at the same time. Children 
whose mothers lack magnesium are often born early, have 
weaker appetite, are nervous and overexcitable [11].

About 30% of women suffer from anaemia caused by iron 
deficiency – the recommended daily requirement for iron 
during pregnancy is set at 24 milligrams.

A shortage of iodine in pregnant women’s diet increases 
the risk of miscarriage, disorders in children’s development, 
and can even lead to foetal death. According to the WHO, 
pregnant women should receive 160-180 micrograms of 
iodine a day [2, 3].

During the 10-year period 1995-2005, Poland’s National 
Health Protection Programmme, worked out by a team of 
experts, recommends that 0.4-1 mg of folic acid should be 
consumed daily by all women of reproductive age in order 
to prevent dysfunctions associated with the cardiovascular 
system. This is particularly important during the 3 months 
prior to a planned conception. Poland is a country with 
one of the highest rates of deaths related to cleft spine and 
hydrocephalus. It has been confirmed that apart from genetic 
conditionings, it is also caused by environmental factors, 
including folic acid defficiency in a diet [2, 3, 12].

It has also been observed that dysfunctions in foils 
absorption by the intestine are related to zinc defficiency. 
Polish National Food and Nutrition Institute in Warsaw, 
as well as the American Science Academy, recommend a 
prophylactic amount of 14 mg of zinc to be consumed daily 
during pregnancy. 

Objective. The objective of the presented study was 
to assess the quality of the diet of pregnant women’s in 
Poland compared with the WHO and EU recommendations 
concerning requirements for vitamins and minerals.

MATERIAL AnD METhoD 

A total of 512 pregnant women in their 20th - 30th week 
of pregnancy took part in the research. The tests took place 
in 2009 in 10 randomly-chosen obstetric-gynecological 
outpatients clinics on the whole territory of Poland. The 
research was conducted by means of observation of a 
7-day diet. The women gave qualitative and quantitative 
descriptions of products and meals consumed on each day 
of the week. The 7-day results were added, averaged, and 
compared with the WHO recommendations. The second 
phase included an analysis of consumed products using 
the DIETETYK software developed by NFNI. The amounts 
of vitamins and other micro-elements obtained during 
observation were averaged. The obtained results were 
compared with the WHO, EU, NFNI recommendations for 
pregnant women, and statistically analyzed. The diets were 
analyzed according to age, education, place of residence, BMI 
before pregnancy, smoking, vitamins supplementation during 

pregnancy, and nutrition education during pregnancy. The 
results were statistically analyzed with the c2 Pearson test that 
examined the independence of qualitative features expressed 
on the nominal scale. The verification of the test included 
calculating the value of the c2 function and comparing it 
with numeric values of that function postulated by the zero 
hypothesis. The presupposed probability of an error was set 
at p=0.05, p=0.02, p=0.01, p=0.001. To research was approved 
by the Bioethics Committee of the Institute of Rural Health 
in Lublin.

RESULTS 

Pregnant women aged 20-35 accounted for 82.81% of 
the sample, of whom 12.5% were aged above 35 and 4.69% 
were aged below 20. 70.3% lived in cities and 29.7% in rural 
areas. 37.5% of the women had BMI below 20, 42.2% from 
20-24.9, 15.6% from 25-29.9 and 4.7% had a BMI above 
30. Almost half of them had academic education (48.43%), 
secondary education (35.94%) and primary (15.63%); 4.7% of 
the pregnant women smoked almost 79.7% of the pregnant 
women used vitamin-mineral supplements; and 20.3% of the 
women were educated on nutrition issues during pregnancy. 

The first phase of the research included analysis of the 
consumption of fruits and vegetables which was compared 
with the WHO recommendations. The average daily 
consumption in grams is shown in Table 2.

According to the WHO recommendation, the overall 
amount of fruits and vegetables should not be less that 
400 grams daily; however, 4.68% of the surveyed women 
consumed less than the recommended amount in their daily 
diet. The overall consumption of fruit varied according to 
BMI before pregnancy, as did smoking and level of education. 

The pregnant women whose BMI before pregnancy 
was within 25-30 consumed the largest amounts of fruit 
(425 g/daily on average). Slightly less amounts of fruit 
were consumed by the women with BMI before pregnancy 
within 20-24.9 (393 g/daily, on average), and BMI below 20 
(346 g/daily, on average). The lowest amounts of fruits were 
consumed by the pregnant women who were obese – BMI 
over 30 (304g/daily, on average). 

The fruit consumption among the pregnant women was 
significantly related to smoking during pregnancy. The 
surveyed women who smoked consumed, on average, only 
160 g/daily of fruit. The average for non-smoking women 
was 388 g/daily.

The pregnant women with a higher education level 
consumed, on average, the lowest amounts of fruit daily 
(301 g/daily). The highest consumption of fruit (404 g/daily, 
on average) was recorded among the women with elementary 
education.

Table 2. Average daily consumption of fruits and vegetables (g)

Group of produce Average value in g % below WHO recommendation

Fruits and vegetables (Σ) 731.72

4.68%  
< 400g/daily fruits  

and vegetables

fruits 269

fruit juices 108

vegetables 355

N=512
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women with a BMI over 30 before pregnancy. The women 
with tertiary education consumed less fruit than all the other 
surveyed women. 

Previous studies have shown that family income, education, 
and pregnancy BMI were associated with micronutrient 
inadequacy [13, 14].

Although only 4.68% of the surveyed women consumed 
less vegetables and fruit than recommended by the WHO, 
the quality of the consumed produce did not guarantee the 
recommended amounts of respective vitamins and minerals. 

Research conducted in Italy found that the pregnant 
women consumed excessive amounts of high calorie produce 
and saturated fats, whereas the amount of dairy products 
was insufficient [15, 16].

Women in Finland consume more micro-elements 
(by 30-40%) than recommended by the WHO. A 10-day 
observation of the first and last week of 8-month pregnancies 
found that the pregnant women consumed excessive amounts 
of pork, margarine and offal. [17]. Although the diet of the 
average pregnant women in Finland is considered to be fairly 
healthy, studies have revealed inadequacies in the intake of 
foliate, iron and vitamin D [18, 19]. In recent years, however, 
studies have indicated a favourable trend concerning the 
diets of pregnant women in Finland, although – despite an 
increased intake of vitamin D since 2003 – its level in a diet 
is still lower than recommended. Furthermore, it was found 
that the consumption of vitamins A, D, E, C, folic acid and 
iron changes seasonally [20].

Research by Urgell at et. [21] confirm lower amounts of 
Fe, Zn and folic acid in the nutrition of pregnant wome in 
Spain. American studies have shown [15] that a significant 
population of women at reproductive age do not satisfy 
requirements for micro-elements and vitamins. This concerns 
in particular women who are pregnant, smoked, or at a low 
socioeconomic level. In the United States, better educated 
women more often consume vegetables in accordance with 
the WHO recommendations [22]. It has been estimated that 
among pregnant women in the USAwho smoke or are at a low 
socioeconomic level, as much as 33% consume insufficient 
(below 70% of the recommended value) amounts of folic 
acid, 40% calcium and around 50% iron and zinc [15]. Taking 
vitamin and micro-element supplements during pregnancy is 
very common among American women. However, according 
to one author, this is also unnecessary, with the exception 
of folic acid and iron, and should concern only smokers, 
alcoholics and multiple pregnancies [23].

The pregnant women aged above 35 more often than 
younger women consumed more fruits during pregnancy 
than during time prior to pregnancy [24].

ConCLUSIon

Results of the presented research indicate insufficient 
knowledge of pregnant women about proper nutrition during 
pregnancy.

Due to significant deficiencies it is necessary to supplement 
the majority of vitamins and minerals from the first trimester 
– in particular, folic acid, iron, zinc and calcium. 

Non-smoking women from urban areas with lower 
BMI before pregnancy had a higher quality diet in terms 
of vitamins and minerals, compared with other pregnant 
women. 

Vegetable consumption among the pregnant women 
was related to BMI before pregnancy. The most vegetables 
(248 g/daily) were consumed by the women with a BMI-
before-pregnancy below 20. The women with BMI over 30 
before pregnancy consumed the lowest amounts of vegetables 
(194 g/daily).

The pregnant women consumed more boiled vegetables 
(227 g/daily, on average) than raw vegtables (130 g/daily, 
on average). 

In the second phase, the analysis of consumption of fruit, 
vegetables and meals containing these ingredients was 
conducted by the means of DIETETYK software developed 
by the NFNI. The precise values of vitamins and minerals 
obtained during the observation were averaged. 

It was noted that although only 4.68% of the surveyed 
women consumed smaller amounts of fruit and vegetables 
than recommended by the WHO, the quality of produce did 
not supply the recommended amounts of respective vitamins 
and minerals.

Table 3. Average values of vitamins and minerals in the pregnant 
women’s diet

Vitamins value/person/daily Mineral value/person/daily

vitamin D 2.64 ug/os/d ↓ calcium 689 mg/os/d ↓

vitamin B6 1.76 mg/os/d ↓ megnesium 255 mg/os/d ↓

vitamin A 1.255 ug/os/d ↑ iron 10.1 mg/os/d ↓

folic acid 160.3 ug/os/d ↓ zinc 9.2 mg/os/d ↓

sodium 1.734 mg/os/d ↑

phosphorus 1161 mg/os/d ↑

↓ – value lower than recommendations from the WHO, UE and NFNI.
↑ – value higher than recommendations from the WHO, UE and NFNI.
N = 512.

The only statistically significant relation concerning a 
higher quality diet during pregnancy in terms of vitamins 
and micro-elements was related to urban place of residence. 
Other factors – age, education, civil status, number of past 
pregnancies – did not affect the quality of the diet.

The pregnant women living in cities consumed more 
than sufficient amounts of magnesium, and less frequently 
exceeded consumption norms for A vitamin than the women 
from rural areas (p<0.05).

Table 4. Consumption of vitamin A and magnesium by the pregnant 
women in relation to the NFNI norm

Place of residence vitamin A Magnesium p

<norm norm >norm <350 >350 <0.05

Urban 53.33% 17.78% 28.89% 91.11% 8.89%

Rural 36.84% 52.63% 10.53% 57.89% 42.11%

N=512

DISCUSSIon 

The research proved that an average daily consumption of 
vegetables and fruit among the pregnant women complied 
with recommendations of the World Health Organization. 
The amount of consumed produce from the selected nutrition 
groups was significantly affected by such factors as: BMI 
before pregnancy, education, and smoking. Nutrition habits 
of the women who smoked include considerably insufficient 
amounts of fruit and vegetables. This also applied to obese 
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The medical environment, schools and media should jointly 
educate women who are or plan to become pregnant about 
proper nutrition and vitamin-mineral supplementation.
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