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Abstract

Objectives: In Turkey, the incidence of neural tube defects (NTDs) is 30.1 per 10 000
births. For this reason it seems an important problem for women of childbearing age.
Adequate periconceptional consumption of folic acid could prevent NTDs. Most
women are unaware of this recommendation. The objectives of this study were to
evaluate women’ knowledge and beliefs with regard to folic acid, and to estimate the
consumption frequency of vitamin supplements periconceptionally and during the
first trimester of pregnancy.

Design: Eight hundred and eighteen married women who had delivered a live-born
infant within the previous 12 months completed the questionnaire. Each subject
participated in a 20-minute interview, with the questionnaire comprising multiple-
choice statements. A random sample of 10 public health centres was drawn from 27 in
three districts in Konya where about 50% of the population lives.

Results: Only 22% of subjects had heard or read about folic acid. Thirteen per cent of
women indicated knowledge of the direct link between folic acid supplementation
and NTD prevention. The knowledge was greatest among 26- to 35-year-olds.
Women with a university degree were more likely to have heard about folic acid than
were less-educated women.

Conclusion: The results indicate that further government efforts are needed to inform
the population and promote the optimal use of folic acid supplements and folate-
enriched foods. It is the responsibility of national authorities to increase health
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education concerning folic acid and the prevention of NTDs in their countries.

The term neural tube defect (NTD) refers to any
malformation of the embryonic brain and/or spinal cord.
Spina bifida, anencephaly and encephalocele, known
NTDs, are characterised by incomplete development of
the central nervous system and its closely surrounding
structures. Anencephaly generally causes death 7 utero or
during the first few days after birth. In other types of NTD,
the spinal cord lacks its normal covering of meninges,
bone and skin, and significant neurological deficits are
inevitable'. NTDs are accepted as among the most
common birth defects contributing to infant mortality
and severe congenital abnormalities. Unfortunately, since
there is no registry system for births in Turkey and only
60% of all births occur at a health centre, registration of
congenital abnormalities has not been possible so far. The
incidence of NTDs is 30.1 per 10000 births in Turkey?,
whereas NTDs occur in approximately 1 in 1000 births in
the USA®. Turkey has a very high prevalence of NTDs
compared with the EUROCAT registries’. Maternal
illiteracy, advanced age and residence in northern and
eastern regions of Turkey have been shown to be risk
factors for NTDs. The geographical distribution of NTDs in
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this country shows a relationship between socio-economic
status and environmental factors in the development of
NTDs”.

Folic acid, also known as pteroylmonoglutamic acid, is a
synthetic compound used in dietary supplements and
fortified foods. The term folate includes all compounds
that have the vitamin properties of folic acid — including
naturally occurring compounds in food and folic acid’.
Folate functions as a coenzyme in one-carbon transfer
reactions in the metabolism of amino and nucleic acids.
Pregnancy is associated with a marked acceleration in
one-carbon transfer reactions for nucleotide synthesis and
cell division®. Epidemiological studies show an association
of preconceptional and early postconceptional vitamin
status and the risk of occurrence of NTDs’~'®. Because in
Turkey more than 30% of pregnancies are unplanned and
95% of NTDs are first-time occurrences, preconceptional
nutritional status appears to be especially important
(www.die.gov.tr). The embryonic neural tube is formed
20—-28 days after fertilisation, at a time when a woman may
not know she is pregnant. Increased cell division
associated with the rapidly growing foetus and placenta

© The Author 2004


https://doi.org/10.1079/PHN2004615

852

occurs in addition to an expansion of maternal red blood
cells and the size of reproductive organs. It is therefore
important to ensure adequate folate intake during
pregnancy to prevent maternal folate depletion, which
would allow for adequate foetal supplies for growth and
development®. In a longitudinal study in Turkey, blood
samples were analysed for folate in pre- and postnatal
women. The subjects were selected randomly during the
13th to 17th week of gestation and were followed up at
28-32 weeks’ gestation and 13—17 weeks postpartum.
Risk of folate deficiency was found among 59.7% of
subjects during early pregnancy, 76.4% during late
pregnancy and 73.3% at the postpartum Stage”.

Folate is present in many foods. Liver, yeast and bread
containing yeast, eggs, beans, oranges, and a wide range
of fruits and green leafy vegetables, are good sources.
Although orange juice is not a good source of folate, since
it is consumed in large amounts it accounts for a significant
portion of the daily intake'. The main dietary sources of
folate for women in Turkey are given in Table 1'®. The
most important parameters influencing food consumption
pattern are income level and lack of knowledge. While
low-income families consume more cereal, high-income
families eat more meat, fish, eggs and milk, fresh fruits and
vegetables. As a result, the problem of folate deficiency
comes from the uneven distribution of foods among socio-
economic, gender and age groups'®.

Additional intake of foods rich in folate might raise the
average intake, but it is not clear that increased
consumption of foods would prevent NTDs as effectively
as a daily vitamin supplement containing 400 pg folic
acid®®. When synthetic folic acid is consumed as a
supplement without food, it is approximately 100%
bioavailable?!. On the other hand, when folic acid is
consumed with food, bioavailability is nearly 85%%%.
Brouwer et al.?®> showed that when folate (350 wg day ™ %)
and folic acid (250 g day ™ ") are consumed, the relative
bioavailability of dietary folate compared with folic acid is
60-98%, depending on the endpoint used. These
researchers advised to increase the consumption of
vegetables and citrus fruit to improve folate status.

It is also worthwhile noting that a population increase in
folic acid intake might also have a protective effect on

Table 1 Contribution made by food groups to the dietary folate
content of household food in Turkey: national averages

Source Dietary folate (% of total)
Cereal-based products 33.2
Meat-based products 2.4
Fish-based products 0.2
Milk-based products and eggs 6.2
Fruits 9.0
Vegetables 45.2
Sugar-based products 0.1
Salt and herbs 0.2
Drinks 2.5
All other foods 0.9
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macrocytic anaemia, cardiovascular disease, and pancrea-
tic and breast cancer*,

The aim of the present study was to examine the
knowledge and behaviours relevant to folate intake
among Turkish women of childbearing age. The study

had three objectives:

1. to explore the use of vitamin/mineral supplements
preconceptionally and during the first trimester of
pregnancy;

2. to determine the knowledge and awareness of folate
among women; and

3. to examine women’s knowledge and awareness of
folate by demographic status, including age and
educational status.

Methods

The study took place in Central Anatolia, where the
incidence of NTDs is 31.9 per 10000 births®. The sample
consisted of 818 married women who had delivered a live-
born infant within the previous 12 months. Women below
18 years of age and women whose child was older than 12
months were excluded. Each subject participated in a 20-
minute interview concerning folate during June to
September 2002. The 24-item interview script examined
subjects’ supplement use and knowledge about folate®>%°.
The questionnaire comprised only multiple-choice state-
ments. No identification data were required. The ques-
tionnaire consisted of two parts: (1) a demographic section
that included age and educational status; and (2) a section
on knowledge and actual usage of folic acid in the last
pregnancy.

A random sample of 10 public health centres was drawn
from 27 in three districts in Konya where about 50% of the
population lives. The author and 20 trained, final-year
university students conducted the interviews with
mothers. The questionnaire was field-tested among 97
female patients from January to March 2002, resulting in
minor modifications.

Analysis was completed using SPSS for Windows 10.0
(SPSS Inc., Chicago, IL, USA). For all analyses P < 0.05 is
used to indicate statistical significance. Categorical data are
reported as percentages and analysed using chi-square
statistics.

Results

In 1997, the duration of compulsory basic education was
extended to 8 years that was formerly only 5 years. The
current rate of primary school attendance in Turkey is
85.7%. The demographic characteristics of the Turkish
women participating in the study are given in Table 2.

As can be seen from Table 3, on average only 22% of
subjects had heard or read about folic acid, and 14.2%
could answer that folic acid is a vitamin. Only 13% of the
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Table 2 Distribution of education level across age groups. Data
are expressed as % (n)

Age group (years)

Education level 18-25 26-30 31-35 36-40 41-45

Primary school 17.3 (60) 19.7 (68) 17.9 (62) 22.5 (78) 22.5 (78)
High school  30.5 (72) 26.3 (62) 21.2 (50) 14.4 (34) 7.6 (18)
University 55.1 (130) 16.9 (40) 15.3 (36) 6.8 (16) 5.9 (14)

women stated that folic acid could prevent birth defects.
The knowledge was greatest among 26- to 35-year-olds
and lowest among 41- to 45-year-olds.

Only 19% of respondents could indicate the need for
folic acid supplementation before pregnancy. The 18-25
year age group was the most likely to identify this link. The
group of 26- to 30-year-olds had the greatest consumption
of supplements containing folic acid for 1-3 months
before getting pregnant, but it was only once a week. The
same group was the one most likely to continue taking the
supplement containing folic acid during the first three
months of pregnancy.
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Knowledge of folic acid was lowest among women
aged 41-45 years (12.7%) and highest among women
aged 26-30 (28.2%). Among all women, 2.2% were told
about folic acid by their doctor, nurse or staff at the health
clinic; 7.8% heard about it through the media (television,
radio, newspaper and magazines); and 3.3% heard about it
through friends. Brochures were the least effective method
(0.7%). Some 8.6% of respondents reported that they
heard about folic acid when they were in school.

A difference in knowledge about folic acid by mother’s
education was quite clear, with prevalence of knowledge
varying directly by subjects’ education level (Table 4).
Women with a university degree were more likely to have
heard about folic acid than were women who attended
primary school (49.2% vs. 6.9%). All responses were
significant (P < 0.05). University graduates were able to
correctly identify good dietary sources of folic acid,
compared with high school and primary school graduates.
All respondents failed to identify three poor dietary
sources (beans and peas, milk and milk products, meat
and meat products) of folic acid.

Table 3 Knowledge of neural tube defects and use of periconceptional folic acid supplementation. Data are yes responses,

expressed as % (n)

Age group (years)

Question 18-25 26-30 31-35 36-40 41-45 P-value
Have you ever heard of folic acid? 27.5(72) 28.2 (48) 23.0 (34) 18.8 (24) 12.7 (14) 0.009
From which source did you get
the information on folic acid?
TV 3.8 (10) 3.5 (6) 2.7 (4) 1.6 (2) 3.6 (4) 0.001
Radio 1.5 (4) 1.2 (2)
Newspaper 0.8 (2) 2.7 (4) 3.1 (4) 3.6 (4)
Magazines 2.3 (6) 3.5 (6) 2.7 (4) 1.6 (2)
Doctor. nurse or health clinic staff 3.1 (8) 3.5 (6) 1.4 (2) 3.1 (4)
Friend 8.4 (22) 2.4 (4) 4.1 (6) 1.6 (2)
Brochures/posters 1.6 (2) 1.8 (2)
School 8.4 (22) 14.1 (24) 10.8 (16) 6.3 (8) 3.6 (4)
Do you know what folic acid is?
Vitamin 16.8 (44) 17.6 (30) 21.6 (32) 7.8 (10) 7.3(8) 0.001
Mineral 3.8 (10) 5.9 (10) 6.3 (8) 1.8 (2)
When is the best time to take
folic acid supplement?
Before pregnancy 25.2 (66) 20 (34) 21.6 (32) 15.6 (20) 10.9 (12) 0.005
During pregnancy 0.8 (2) 3.5 (6) 1.4 (2) 1.6 (2)
Which of the following diseases is
prevented by taking folic acid?
Diabetes 1.5 (4) 0.001
Cancer 7.6 (20) 2.4 (4) 1.4 (2) 1.6 (2) 1.8 (2)
Neural tube defects 13 (34) 17.6 (30) 17.6 (26) 10.9 (14) 5.5 (6)
Coronary heart disease 1.2 (2)
Did you take a supplement containing folic 1.5 (4) 7.1 (12) 4.1 (6) 1.8 (2) 0.001
acid for 1-3 months before getting pregnant?
How often did you take a supplement
containing folic acid before getting pregnant?
Once a week 1.5 (4) 5.9 (10) 1.4 (2) 1.6 (2) 0.007
Two—three times a week 1.5 (4) 2.4 (4) 4.1 (6) 1.6 (2)
Every day 1.5 (4) 2.4 (4) 4.1 (6) 1.6 (2)
Did you take a supplement containing folic 1.5 (4) 8.2 (14) 4.1 (6) 6.3 (8) 5.5 (6) 0.001
acid for 1-3 months of pregnancy?
How often did you take prenatal supplements?
Once a week 1.5 (4) 2.4 (4) 1.6 (2) 0.001
Two—three times a week 2.4 (4) 3.1 (4)
Every day 3.5 (6) 2.7 (4) 3.6 (4)

https://doi.org/10.1079/PHN2004615 Published online by Cambridge University Press


https://doi.org/10.1079/PHN2004615

854

Table 4 Knowledge and awareness of folate, by education level.
Data are correct responses, expressed as % (n)

Education level

High Primary

Question University school school

Do you know which of the following foods are rich in folic acid?

Green vegetables 26.3(62) 12.7(30) 3.5(12)
Vegetables in general 17.8 (42) 3.4 (8) 1.2 (4)
Liver 24.6 (58) 5.9(14) 2.9(10)
Meat (excluding liver) 7.6 (18) 4.2 (10)

Milk and milk products 10.2 (24) 5.1 (12)

Grain products 5.9 (14) 3.4 (8) 1.2 (4)
Beans and peas 10.2 (24) 51(12) 1.7 (6)
Citrus fruits 229 (54) 10.2(24) 2.9(10)
Fruits (excluding 12.7 (30) 42(10) 1.2(4)

citrus fruits)
What is the best way to take folic acid/folate?
Both food and supplement 22 (52) 7.6(18) 3.5(12)

Discussion

The observation that, on average, only 13% of respondents
knew that folic acid can prevent NTDs indicates a low
level of awareness of this important public health
message. The present data indicated clearly that university
graduates are much better informed about the ability of
folic acid to prevent NTDs. The results presented here
indicate that, to improve knowledge such as when and
how much folic acid should be consumed and which
foods are rich sources of folate, it will be necessary to
counsel women effectively in future practice. When asked
to identify good dietary sources of folic acid, respondents
recognised that all dietary items listed (orange juice, liver,
green leafy vegetables, peas and beans) could contribute
to folic acid intake.

According to results obtained by the Government
Statistics Institute (www.die.gov.tr), at least 30% of all
pregnancies in Turkey are unplanned. However, only 19%
of respondents could identify the need for folic acid
supplementation before pregnancy. These results are very
disturbing because, for supplementation to succeed,
knowledge must exist before planning a pregnancy. In
addition, all age groups in this research were poorly
informed. Some 13% of respondents indicated the folic
acid—NTD prevention link, but only 2.9% reported that
they used folic acid every day before pregnancy. Despite
these disappointing results, the group of 26- to 35-year-
olds consistently demonstrated high levels of knowledge
on folic acid and its link with NTDs.

However, in view of the high incidence of NTDs
(30.1/10 000 births) in Turkey? there is an urgent need to
change the knowledge and behaviour of Turkish women,
who seem to be unaware of the risks. Direct health costs
for children with spina bifida could be up to $1.7 million a
year. These costs do not account for the physical and
emotional stress on the families nor do they reflect the lost
economic potential associated with NTDs*’. A govern-
ment-led education campaign is needed, with material
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targeted to women who are thinking about pregnancy and
to women who are able to get pregnant even though they
are not planning on it in the near future. Health education
concerning dietary intake and folate supplements con-
tinues to be essential. Educators must know the knowl-
edge, attitudes and behaviours of women regarding folate
intake. It is also worthwhile noting that a population
increase in folic acid intake also has a protective effect on
heart disease and cervical and colorectal cancers®.

To increase folate intake among women of childbearing
age, mandatory folate fortification of enriched grain
products (e.g. bread, cereals, pasta, flour, rice and
cornmeal) must be introduced in Turkey. Folate fortifica-
tion of grain products will be very important in preventing
NTDs?. In Canada, white flour is fortified with folic acid
so that 100 g of flour provides 0.15 mg of folic acid. This
fortification is estimated to meet 25% of the recommen-
dation of folic acid®®. Food fortification may be more
effective for vitamin supplementation than focusing on
education®.

In conclusion, the results of this study show that
increased public education concerning folic acid and
prevention of NTDs is needed. Dietetics professionals
should be encouraged to work with others (medical and
public health professionals) to develop educational
materials and to implement educational activities to all
women of childbearing age. Follow-up studies should
measure behaviour change related to education on folic
acid.
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