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INTRODUCTION 
Widening knowledge about the effects of folic acid (FA) 
and its periconceptional supplementation is an import-
ant medical problem due to spina bifida remains one of 
the most common non-chromosomal birth defects. The 
incidence of neural tube defects (NTDs) ranges from 0.4 
to 1.6 in European countries; on average, one child per 
1000 live births is affected worldwide [1], and rise to 4-9 
per 1,000 live births in some countries [2-4]. According 
to US data it occurs in about 3,000 newborns annually, 
and in the UK about 500 pregnancies are affected [2-5]. 
In Ukraine, an exact estimate of the prevalence of neural 
tube defects remains unknown. This also applies to some 
other countries [6].

The NTDs include any malformation of the embryonic 
brain and/or spinal cord such as anencephaly, spina bifida 
and others [2]. Depending on the location and form of the 
defect, the course of the disease can range from mild to 
severe. The open forms of spina bifida are manifested by 
motor disorders, decreased sensitivity, bladder and bowel 
dysfunction and others. In closed forms, patients may not 
even know about the presence of the disease, or symptoms 
are mild. The NTDs in the most of cases are caused by 
FA deficiency and in about 10-30 % it forms due to other 
reasons such as obesity, hyperglycemia, antiepileptic medi-
cines intake, genetic factors, radiological impact, etc [1, 7].  

FA is the water soluble form of vitamin B9 and its nat-
ural form which called folate is contained in leafy green 

vegetables, liver and others [6]. FA is an important nutrient 
during pregnancy and child`s periods of rapid growth.

Folates are involved in a wide range of vital processes, 
such as amino acid transformation, including homocys-
teine transformation to methionine; DNA/RNA synthe-
sis, the formation of red blood cells and the body cells 
(stimulation of erythropoiesis), regeneration of muscles, 
and the development of rapidly growing tissues such as 
skin, mucous membrane of the gastrointestinal tract and 
bone marrow [2, 8]. Folic acid has a protective role during 
pregnancy against teratogenic factors effects on the fetus 
and is involved in the normal maturation and function-
ing of the placenta. The FA deficiency causes increasing 
concentration of homocysteine inside the cells and its 
general plasma level while methionine level decreases [7, 
9]. Hyperhomocysteinemia is strongly associated with 
microcirculatory disorders, risk of thrombosis, endothelial 
dysfunction, it has toxic and atherogenic effects, which lead 
to an increased risk of a different of pathological processes 
including birth defects (NTDs, Down syndrome), chronic 
heart diseases and others [8, 10]. Folate deficiency during 
pregnancy is often associated with different adverse preg-
nancy outcomes such as miscarriage, preeclampsia, pre-
mature birth, antenatal fetal death, fetal growth restriction, 
fetal malformations and others [10]. 

The importance of preconceptional FA supplementation 
is that NTDs are formed between the 21st and 28th days of 
embryonic development, that is, when the woman does not 
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know about a pregnancy yet [3, 7]. And it’s considerably 
because lots of pregnancies worldwide remain unplanned. 
For example, according to Centers for disease control and 
prevention about 50 % of pregnancies in US are unplanned 
[11]. While in many countries including Ukraine an exact 
statistic of the amount of unplanned pregnancies is absent. 
Due to these facts American Academy of Pediatrics and 
Centers for Disease Control and Prevention recommend 
that all women of childbearing age who are capable of be-
coming pregnant should take 0.4 mg of folic acid daily [7, 
9, 11]. This can prevent spina bifida formation in 50-70% 
of cases if unplanned pregnancy happens. In addition, if 
a woman has already had affected pregnancy or has had a 
history of child or fetus with NTD she should consume a 
folic acid in a higher dose – 4 mg of folic acid daily, starting 
1 month before becoming pregnant and throughout the 
first 3 months of pregnancy [9, 12]. 

But according to different surveys the most of women 
are not aware of this recommendations and at the best 
case scenario they start taking FA after visiting prenatal 
care; some part of them choose not to follow the recom-
mendation due to various reasons or they take it sporad-
ically. In addition, lots of women of childbearing age do 
not follow rational nutrition or have some medical issues 
which reduce FA absorption or disrupt its metabolism. 
These led to implementation of food fortification policy 
by many countries including the USA, which significantly 
reduced the incidence of the NTDs [6, 7]. Such common 
and cheap food as bread, flour, pasta, cereals are fortified. 
Nevertheless, food fortification still is not obligatory in 
many countries including Ukraine. 

THE AIM
The aim of the work was to evaluate the awareness of med-
ical students about the folic acid use, its food sources and 
an impact on a pregnancy.

MATERIALS AND METHODS
This cross-sectional survey was conducted among students 
of Medical Faculty during June, 2019. The 114 students par-
ticipated in the study: 40 (35.1 %) students of fourth and 74 
(64.9 %) students of fifth years of study. Verbal consent was 
obtained before conducting the questionnaire survey; the 
participants were informed of the reasons why the informa-
tion would be collected and how it would be used. They were 
assuring that their answers were anonymous and confidential.

A self-administered questionnaire, which contained 
twenty-six questions about the definition of folic acid, the 
food sources of this vitamin and the effects of its deficiency 
during pregnancy, the essential dosages of synthetic folic 
acid before and during pregnancy, spina bifida and its main 
symptoms was filled in. Also, there were obtained such data 
as an age, gender and place of living. The questionnaire was 
designed by the researchers.

The statistical analysis was done by using parametric and 
non-parametric methods. The qualitative date was com-

pared by the Pearson’s Chi-square (χ2) test. The p-value less 
than <0.05 was accepted as a level of significance. Statistical 
analyses were performed by using computer based software 
“STATISTICA”, version 10.0.

RESULTS 
The majority of surveyed were female (n=87, 76.3 %) and 
only 23.7 % (n=27) were male. Female to male ratio was 
29:9. All the interviewed women were non-pregnant and 
all respondents did not have any children. The mean age 
of the respondents was 21.6±1.1 years, ranged from 20 to 
26 years. Out of 114, 35.1 % (n=40) were 4-th course of 
study and 64.9 % (n=74) were 5-th course of study. The 
most of surveyed lived in towns (84.2 %, n=96) and only 
15.8 % (n=18) lived in villages.

Almost all respondents (96.5%) were aware that folic 
acid is a water-soluble vitamin B9 and only 3.5% gave the 
wrong definition and answered that it is a hormone or a 
fatty acid (p<0.01). 

Overall, 95.6% of students correctly noted at least one 
product that had the highest folate level. Nevertheless, the 
assessment of knowledge about each separate food product 
showed different results. The majority of students answered 
correctly that milk (91.2%), grains (80.7%) and fish (64.9%) 
have low concentration of folate. In the same time, only 
31.5% knew that yellow fruits and vegetables are reach in 
folate, which was significantly less in comparison to leafy 
green vegetables (χ2=14.9, p<0,001) (Fig. 1).

Table I presents information concerning the rational nu-
trition, folic acid deficiency and their impact on an embryo /  
a fetus. Overall, 99.1% of students replied that rational 
nutrition during pregnancy was important, however sig-
nificantly less amount of respondents (63.2%) answered 
that it also could have an impact on an embryo or a fetus 
(p<0.001). The majority of respondents (97.4%) knew that 
deficiency of folic acid could cause some pathology in a 
fetus or an embryo, but fewer students (86.8%) pointed out 
that it, also, could lead to the congenital malformations in 
children (p<0.01). However, the number of those who did 
not know the ranged from 2.6% to 13.2% respectively, and 
the difference was significant (p<0.01). 

Among other factors which can have a negative im-
pact on the fetus the most of respondents pointed drugs 
(100.0%), smoking (99.1%) and alcohol (98.2%). But 
awareness of other factors was significantly less (Table II). 
There were no differences in data depending on the year 
of study or gender.

Despite the fact that almost all (99.1%) students believed 
eating rationally was important, significantly less (49.1%) 
amount admitted that they followed it (χ2=74.3, p<0.0001). 

Overall, 85.1% answered that they would plan to conceive 
whereas 13.2% did not think about it yet or did not want 
to do it. There were no differences between them in fol-
lowing rational nutrition. Out of 97 who would plan future 
pregnancy, only 49.4 % declared that they eat rationally 
(p>0.05). Out of 87 women, only 10.3% (n=9) admitted 
that they consumed synthetic FA regularly.



AWARENESS OF FOLIC ACID USE AND ITS EFFECTS AMONG MEDICAL STUDENTS IN UKRAINE

2035

Most of the students considered that it is necessary to take 
some vitamins before (n=100, 87.7%) and during (n=103, 
90.4%) pregnancy (p>0.05). The majority of respondents 
believed that it should be B-group vitamins (74.3 %) whereas 
fewer students thought that it should be other vitamins or 
minerals: vitamin C (14.2 %), Iron (8.8 %) or others (2.7 %).

Overall, 67.5% answered that synthetic folic acid intake 
was essential during pregnancy, whereas 53.5% of students 
believed that it also should be before pregnancy (χ2=4.7, 
p<0.05) (Fig. 2). 

Table III shows the answers concerning spina bifida, its 
definition and main symptoms. Significantly more students 

were aware about definition of spina bifida. Out of 114, 
71.1% knew that SB was a neural tube defect, while 28,9% 
gave wrong answer (p<0.05). The knowledge about main 
symptoms of SB was quite different, but it almost did not 
differ depending on the course of study.

The main source of information about FA and NTDs 
was teachers at university (65.8  %, n=75). Significantly 
more students of 4th course pointed out it (88.9 %, n=32) 
in comparison with 5th year (71.7 %, n=43) (p<0.05). Out 
of 114, 12.3 % got information from conferences or TV / 
radio, 11.4 % – from brochures, 9.7 % – from newspapers 
or magazines, 7.0 % – from friends (only 5th year students), 
3.5 % – from nurses.

DISCUSSION
Assessment of the awareness of various segments of the 
population about folic acid and its role in the develop-
ment of neural tube defects is quite common worldwide. 
This suggests that despite an in-depth knowledge about 
this pathology, it remains widespread and affect the 
health of children and adults. Awareness evaluation 
for certain diseases allows identifying ways to improve 
knowledge for preventing and proper treatment of rare 
diseases [12-14].  

Our study showed that student’s general knowledge 
about FA, as we expected, was high as 96.5% answered 
correctly about it definition. General knowledge about 
FA among medical staff is very important as several 
studies performed in different countries showed that 
most women got their knowledge from doctors, nurses 
or midwifes [5, 15-17]. Our study shows that the main 

Table I. The knowledge of students regarding rational nutrition and folic acid deficiency during pregnancy 
4-th course

(n=40)
5-th course

(n=74)
Total number  

(n=114)

Is a rational nutrition during pregnancy important?

Yes, n (%) 39 (97.5%) 74 (100.0%) 113 (99.1%)*

No, n (%) 1 (2.5%) 0 (0.0%)  1 (0.9%)*

Can a rational nutrition during pregnancy have an impact on an embryo or a fetus?

Yes, n (%) 26 (65.0%) 46 (62.2%) 72 (63.2%)*

No, n (%) 14 (35.0%) 28 (37.8%) 42 (36.8%)*

Does folic acid deficiency during pregnancy have an impact on an embryo?

Yes, n (%) 39 (97.5%) 74 (100.0%) 113 (99.1%)*

No, n (%) 1 (2.5%) 0 (0.0%) 1 (0.9%)*

Can folic acid deficiency during pregnancy lead to some diseases in the fetus?

Yes, n (%) 40 (100.0%) 71 (95.9%) 111 (97.4%)*

No, n (%) 0 (0.0%) 0 (0.0%) 0 (0.0%)*

I do not know, n (%) 0 (0.0%) 3 (4.1%) 3 (2.6%)*

Can folic acid deficiency during pregnancy lead to congenital diseases in the fetus?

Yes, n (%) 31 (77.5%) 59 (79.7%) 90 (78.9%)*

No, n (%) 4 (10.0%) 5 (6.8%) 9 (7.9%)*

I do not know, n (%) 5 (12.5%) 10 (13.5%) 15 (13.2%)*

* – significant p-value <0.05.

Table II. The distribution of other negative factors that can affect pregnancy 

Negative factor
Positive answer (n=114)

n %

Drugs 114 100.0

Smoking 113 99.1

Alcohol 112 98.2

Some medicines 106 93.0*

Late mother’s age 105 92.1*

Folic acid deficiency 99 86.8*#

Irrational nutrition 72 63.2*#

Number of gravidities 43 37.7*#

A break between pregnancies 34 29.8*#

Notes:
* – significant p-value <0.05 in comparison to drugs using and smoking;
# – significant p-value <0.05 in comparison to alcohol using.
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Table III. The knowledge of students regarding spina bifida
4-th course

(n=40)
5-th course

(n=74)
Total number  

(n=114)

What defect is Spina bifida of?

Neural tube, n (%) 33 (82.5%) 48 (64.9%)* 81 (71.1%)

Vertebra, n (%) 3 (7.5%) 8 (10.8%) 11 (9.7%)

Spinal cord, n (%) 1 (2.5%) 7 (9.5%) 8 (8.8%)

Vertebra and spinal cord, n (%) 1 (2.5%) 1 (1.4%) 2 (1.8%)

I do not know, n (%) 10 (25.0%) 2 (2.7%)* 12 (10.5%)

The functions of which systems and organs are affected in spina bifida patients? 

Nervous, n (%) 37 (92.5%) 67 (90.5%) 104 (91.2%)

Urinary/excretory, n (%) 20 (50.0%) 47 (63.5%) 67 (58.8%)

Musculoskeletal, n (%) 19 (47.5%) 36 (48.7%) 55 (48,2%)

Cardiovascular, n (%) 10 (25.0%) 31 (41.9%) 41 (36.0%)

Digestive, n (%) 13 (32.5%) 11 (14.9%)* 24 (21.1%)

Respiratory, n (%) 4 (10.0%) 14 (18.9%) 18 (15.8%)

Vision, n (%) 3 (7.5%) 6 (8.1%) 9 (7.9%)

* – significant p-value <0.05 between 4-th and 5-th course.

Fig. 1. Student’s responses regard-
ing the highest food sources of folate

Fig. 2. The necessity of additional 
synthetic folic acid intake before 
and during pregnancy according to 
student`s answers 
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source of information about FA was university teachers 
(65.8%), while mass media were informative only in 
21.9%. It can be important for women without special 
education who getting information from another sources. 
In the same time, the survey performed in Netherlands by 
Temel et al. (2015) showed that despite of informational 
campaign about folic acid supplementation common 
knowledge about it remained low [16].

According to separate studies, general knowledge about 
FA was spread differently worldwide. For example, 18.2% 
of women in Saudi Arabia according to Alreshidi et al. 
(2018) were aware of FA (15), 35.8% in China, 95% in 
Canada, 98% in the UK, 42,2% in Turkey [2, 5] whereas 
from 92% to 100% of medical students in Slovakia ac-
cording to Horn et al. (2014) [1] and 90.2% of medical 
students in Poland [18]. Also, lots of the researchers 
pointed out that general knowledge depended from the 
place of residence, educational level and total income [2, 
5, 15, 16]. For example, a study of Baykan et al. (2011) 
showed that 53.7% surveyed women who did not hear 
about folic acid in mostly cases were older than 35 and 
were less-educated [17].

Our research revealed that despite almost all (97.4%) of 
students knew that FA deficiency could affect an embryo 
or a fetus, fewer (86.8%) of them were knowledgeable that 
FA also prevented NTDs. For comparison, about 80% 
of women in Saudi Arabia were knowledgeable about 
it [15], 42–52% in the UK [5], 17% – 27% of women 
and 83% – 88% of medical students in Slovakia [1] and 
90.2% of medical students in Poland (18); only 23.7% of 
women in Korea [6] and 18.3% in Turkey [2] were aware. 
Nevertheless, a study of Alreshidi et al. (2018) showed 
that despite women mostly did not know that FA is a 
vitamin but they were aware that it can prevent NTDs 
and 84% said that they used FA during conception, but 
theirs study was performed in urban location [15]. The 
results of women with a low standard of living may vary. 

Our survey indicated that 95.6 %of students were 
knowledgeable about at least one folate-rich food product. 
But the awareness of separate folic acid food sources was 
not sufficient and ranged from 31.6% to 57.0%. The study 
provided among pregnant women in the UK showed that 
between 36.6% and 43.9% of women knew the dietary 
sources of folic acid [5] and this level increased to 57.0 – 
66.0% in Slovakia [1]. The medical students in Slovakia 
were more aware (92.0% of correct answers) about it [1]. 
Despite the quite high knowledge of FA food sources, we 
evaluated that about half of respondents did not follow 
rational nutrition, which increases the probability of FA 
deficiency in childbearing aged women. The rational 
nutrition is very important as there is no state policy 
of food fortification in Ukraine. According to the U.S. 
Department of Agriculture’s Food Data Central (2019), 
beef liver, spinach and asparagus have the highest level of 
folate [19]. Also, it is contained in such products as beans, 
fruits, meat, eggs, seafood and others [12].  

Our study showed that students were highly informed 
about such teratogenic factors as drugs (100.0%), smoking 

(99.1%), alcohol (98.2%), some medicines (93.0%) and late 
mother`s age (92.1%). Significantly less of them were aware 
about negative impact of folic acid deficiency (86.8%). 
Knowledge about irrational nutrition was moderate and 
about the impact of number of gravidities and a break 
between pregnancies was low.

Despite the fact that about 85.1% of students in our 
study would plan to conceive, less amount was knowl-
edgeable that synthetic FA intake was essential during 
pregnancy (67.5%), and even less (53.5%) of them 
– before pregnancy. This is quite low rate for persons 
with specific education. At the same time, a study of 
Pietrzykowska-Kuncman et al. (2017) showed that only 
more than half of mothers with medical education used 
FA before pregnancy and there were no differences in 
pre-conceptional folic acid intake between medical and 
non-medical education groups in Poland, which can be 
due to the high percentage of unplanned pregnancies [20]. 
And according to others [18] only 14.9% of medical staff 
regularly supplemented their diet with FA. And our sur-
vey showed that only 10% of young women with medical 
education consumed synthetic FA regularly, which is quite 
low. Another studies show that information campaigns 
conducted to disseminate knowledge about folic acid in 
different countries did not produce the expected result. 
For example, study performed in Netherlands showed that 
the knowledge of preconceptional FA supplementation 
ranged from 30.7% only to 36.8% within an urban perina-
tal health program [16]. Also, study of Maher & Keriakos 
(2014) showed that unplanned pregnancy, lack of aware-
ness about FA intake especially during one month before 
pregnancy led to less reduction of NTDs prevalence over 
a 10-year period compared to what was expected [5]. The 
authors suggested to integrate the knowledge of FA use 
and its effects in the school sex educational program and 
into family planning consultation. These steps may be 
more effective but need further evaluation.

According to our results, the general knowledge about 
spina bifida was quite high as 89.5% were aware about it. 
Almost all students knew that nervous system is affected 
in this patients but significantly less of them were aware 
that urinary (58.9%, n=67) and digestive systems (21.1%, 
n=18) are affected too (p<0.01). For comparison, the 
study performed among polish medical students showed 
that majority of them had moderate level of knowledge 
(55.1%) [18].

CONCLUSIONS
Despite the high level of general knowledge about folic acid 
and its effects among medical students in Ukraine, there 
is a poor awareness of the pre-conception administration 
of folic acid, and the number of people who regularly take 
folic acid among the respondents was very low.

The rising awareness of periconceptional folic acid 
supplementation among women and implementation of 
food fortification state program in Ukraine remains the 
considerable issues that need to be solved.
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