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ABSTR ACT
OBJECTIVE: The aim of this study is to assess women’s awareness of the benefit and use of folic acid during pregnancy and to assess whether their 
 knowledge has improved following hospital visits.
METHOD: This is a prospective survey conducted in a large teaching hospital in the UK. The survey questionnaire consisted of 28 questions about demo-
graphic variables, behavioral variables, and knowledge about folic acid and neural tube defects (NTDs).
RESULT: A total of 603 women participated in this study. Some of them attended for the first time and others had more than one visit, either in their 
current or previous pregnancies. In about 25% of cases, the pregnancy was not planned. Between 14 and 19% of the women of First and Two+ Visit groups 
consulted their doctor or other healthcare professional before conception. Nearly 98% of the women stated that they had heard of folic acid, but only 42–52% 
knew the medical condition it protects against. The main sources of information for women who were aware of folic acid were midwives and general prac-
titioners. Nearly 90% of women who attended their first antenatal visit were taking folic acid. However, only 40% of women knew that they should take it 
before pregnancy, and only between 36 and 46% knew the dietary sources of folic acid, although about 84% know the foods that should be avoided during 
pregnancy. This study found that attending antenatal clinic has not increased women’s awareness about folic acid.
CONCLUSION: There is still a high proportion of women who do not know that folic acid should be taken before pregnancy and continued for the first 
three months of pregnancy. School education, primary care team, and family planning service should take the lead in providing information to women 
about folic acid.
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Introduction
Neural tube defects (NTDs) are among the most common 
birth defects resulting in infant mortality and serious disabil-
ity, with around 500 pregnancies being affected in England 
and Wales each year.1

Numerous countries including the UK recommend that 
all women planning to become pregnant should take 400 µg 
per day of folic acid for at least one month prior to conception 
and for up to 12 weeks postconception. This recommendation 
was based on the findings of the Medical Research Council 

Vitamin Study Research Group in 1991 that periconceptional 
folic acid intake reduces the risk of NTDs.2–4

In the UK, a campaign was launched in 1995 by the Health 
Education Authority (HEA) to improve folate status aware-
ness in women. The three-year campaign also aimed to target 
health and other professionals, such as teachers and journalists.5

Various studies around the world have investigated the 
understanding of the importance of folic acid among women of 
child-bearing age, with some identifying associations between 
demographic and lifestyle variables with folate uptake.6–10
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To our knowledge, there have been no surveys conducted 
to date to determine any differences in the understanding 
and use of folic acid among women before and after they had 
attended their first antenatal ultrasound scan (before seeing 
any midwife and after seeing the midwives).

Objective
The aim of this study is to investigate the awareness and use 
of folic acid in women before and after their antenatal visits to 
assess whether antenatal care provides appropriate informa-
tion about folic acid and other nutrition.

Methods
During July 2013, a survey was conducted in the Jessop 
Wing Maternity Services of Sheffield Teaching Hospitals 
in  Sheffield, UK. The survey included all women who came 
to attend for an ultrasound scan at the antenatal clinic. 
Women have the booking scan before they attend their first 
antenatal booking clinic. They then come at 20 weeks ges-
tation for an anomaly scan and some attend later in preg-
nancy for a growth scan where indicated. A questionnaire 
was distributed to all women attending for a scan, of which 
some would have their first scan and others would have 
attended previously.

In the UK, pregnant women were offered an early ultra-
sound scan between 10  weeks 0  days and 13  weeks 6  days, 
usually named a dating scan, to determine gestational age, 
detect multiple pregnancies, and screen for Down’s syndrome 
by assessing nuchal thickness.11 In an uncomplicated preg-
nancy, this will be a woman’s first visit to the antenatal clinic. 
Till then, a healthy primigravida will only have been seen by 
her general practitioner (GP) or midwife unless there was any 
medical or obstetric concern.

Furthermore, it is also a guidance that ultrasound screen-
ing for fetal anomalies should be routinely offered, usually 
between 18 weeks 0 days and 20 weeks 6 days.11 In this study, 
a 10-minute questionnaire (see Appendix 1) was distributed 
with a covering letter detailing the purposes of the study (see 
Appendix 2). Women were asked to complete it while waiting 
to be called for their scan. Upon completion, they were asked 
to return the questionnaire in the provided envelope and were 
subsequently given an information leaflet highlighting all rel-
evant information on the benefits and use of folic acid, as well 
as other general pregnancy health advice and other information 
intended to ensure that no undue fear or anxiety was caused 
by completing the survey. Prior to distribution, the question-
naire was checked by numerous senior members of the obstet-
ric team to ensure that such a scenario would not occur and for 
intelligibility of the questions.

A trained second-year medical student collected the 
completed anonymous surveys and separated them accord-
ing to the answer given to question 2 regarding whether this 
was the women’s first visit or they had attended an antenatal 
ultrasound scan previously. This allowed two distinct groups 

to be created: a “First Visit” group, and a “Two+ Visit” group, 
allowing direct comparison to establish any differences in the 
understanding and use of folic acid following antenatal clinic 
attendance.

The questionnaire consisted of 28 questions about demo-
graphic variables (age, education level, obstetric history, mal-
formations during pregnancies, usage of contraception, and 
initial contact with a healthcare professional in the current 
pregnancy) and behavioral variables including the use of folic 
acid, the sources of information regarding folic acid, knowledge 
about folic acid, and NTDs. For the majority of the questions 
in the survey, the answers were predefined.

The questionnaire was split into two segments: the first 
being details about the participant and the second being ques-
tions about folic acid. Question 12 (see Appendix 1), the first 
question in the second segment, asked whether the partici-
pant had heard about folic acid. If the answer given was “Yes,” 
they were asked to kindly continue with the remainder of the 
questions. If “No,” they were asked to skip to a point further 
in the survey, which did not assess the understanding of folic 
acid, as this was deemed not necessary. Our questionnaire was 
adapted from Bitzer et al’s study.12

Results
In total, 603 women completed the survey, of which 195 had 
come for their first visit and 408 had previously attended an 
ultrasound scan appointment. Of the returned survey ques-
tionnaires, some were not fully completed as some questions 
were left blank. Furthermore, some women were unable to 
complete the questionnaire because of lack of English profi-
ciency. Unfortunately, we did not have the resources to provide 
an interpreter. Table 1 provides the demographic characteris-
tics of the women in both groups.

Obstetric history and conception. In the First Visit 
group, 26.4% of the women stated that this pregnancy was 
unplanned, which is very similar to the 26.3% in the Two+ 
Visit group. Of the First Visit group, 14% reported that 
they consulted their doctor or other healthcare professional 
before conception. This is comparable to the 19% in the Two+  
Visit group.

Results for women with planned pregnancies who had 
stopped their contraceptive method without consulting their 
doctor or other healthcare professional and women who did 
not use contraception were similar between the two groups, 
with the First Visit group being slightly higher for both 
answers (29% compared to 24.9% for stopping their contra-
ception, and 28.5% compared to 25.2% in women who used 
no contraception). The remaining women in the Two+ Visit 
group who answered this question (4.5%) did not recall their 
behavior at that time point, compared to 2.1% in the First 
Visit group.

Awareness and use of folic acid. Overall, in the First 
Visit group, 97.4% of the women stated that they had heard 
of folic acid (Table 2), and for the question: “Which  medical 
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conditions it protects against?” 51.9% of the answers were 
given as spina bifida (Fig. 1). Furthermore, a  total of 11.9% 
of answers were given for anemia, autism, and Down’s syn-
drome (Fig. 2). This is in contrast to the Two+ Visit group 
in which 42.8% of the answers identified spina bifida as hav-
ing a known link. Despite a high response of 98.5% having 
heard of folic acid, the answers given as “I don’t know” were 
higher; 34.2% in the Two+ Visit group compared to 26.6% in 
the First Visit group.

In both groups, of the women who were aware of folic 
acid, the main sources of information were midwives and  
GPs (Table 3).

When considering the time points at which the women 
became aware of folic acid, the results showed no significant 
difference between the two groups with 42.9 and 44.9%, 
reporting the time when they were planning to conceive, and 
47.9 and 42.2%, reporting the time when they conceived, in 
the First Visit and Two+ Visit groups, respectively (Table 2).

A greater proportion of 89.7% of women in the First Visit 
group reported taking folic acid supplements at the time of the 
survey compared to 57.2% in the Two+ Visit group, which is 
explained by being further advanced in pregnancies; however, 
the results were similar between the two groups with regard 
to their sources of folic acid supplements with a supermarket 
or a shop being the most common source. Of the women who 
answered “Other”, some of the sources given included mid-
wives at the Children’s Centre, nutritionist, and online stores. 
A very high percentage of 96.6 and 94.3% in the First and 
Two+ Visit groups, respectively, answered that folic acid is 
taken once a day (Table 2).

When questioned on their understanding of when they 
are supposed to start taking folic acid, both groups had similar 
results with “Before getting pregnant” and “Before and during 
pregnancy” with roughly 40% of the replies in each group, and 
18.0 and 22.3% in the First and Two+ Visit groups, respectively, 
replied as “During pregnancy”. Similarly, when questioned 
when they are supposed to stop taking the supplement, majority 
results of between 65 and 70% in each group correctly identified 
as “After the first three months of pregnancy (12–14 weeks)”. 
However, 22.1% in the First Visit group answered “I do not 
know” compared to 16.2% in the Two+ Visit group (Table 2).

The two groups showed similar results when asked how 
many times per week they forgot to take their folic acid sup-
plement, with around two-thirds (64.5 and 61.3%) answering 
zero, and 29.5% in both groups answering one to two times 
per week (Table 2).

Of the women did not take folic acid, when asked why 
they did not take folic acid the most common answer in the 
First Visit group was that they forgot to take the tablets (33.3%) 
followed by having previous side effects from the supplement 
(29.1%). This is in contrast to the Two+ group’s most common 
answer of “No particular reason” (24.5%) followed by forget-
ting  tablets (21.5%) (Table 4). Of the women who answered 
“Other”, reasons given included not being aware of pregnancy 
before the first trimester, conflicting advice and information 
given by different healthcare professionals, and having previ-
ous healthy children without taking folic acid so did not see 
the point of taking supplements in current pregnancy.

Knowledge of food rich in folic acid was also assessed.  
A total of 36.6% of the First Visit group could correctly iden-
tify any source of food rich in folic acid (green vegetables, 
cereals, liver, fish, citrus fruits, and yolk) compared to 43.9% 
of the Two+ Visit group. Then, when prompted to list foods 
that should be avoided during pregnancy, 83.1% of the First 
Visit group and 80.3% of the Two+ Visit group could identify 
any food such as soft, unpasteurized cheeses, raw or lightly 

Table 1. demographic characteristics of the women.

FIRST VISIT TWO+ VISIT

n % n %

Age

14–15 1 0.5 0 0.0

16–24 49 25.1 81 19.9

25–29 63 32.3 126 30.9

30–35 67 34.4 152 37.3

36–40 13 6.7 45 11.0

41+ 2 1.0 4 0.9

Education

none 6 3.1 4 1.0

Primary school 3 1.6 9 2.3

secondary school 28 14.6 91 23.2

College 75 39.0 151 38.4

University 80 41.7 138 35.1

Parity

nulliparous 109 55.9 152 37.3

1 to 3 83 42.6 233 57.1

4+ 3 1.5 23 5.6

Miscarriages

no 149 77.2 275 67.7

Yes 44 22.8 131 32.3

1 33 75.0 77 58.8

2 7 15.9 30 22.9

3+ 4 9.1 24 18.3

Termination due to malformation

no 180 94.7 380 96.2

Yes 10 5.3 15 3.8

Smoking

no 166 85.6 349 86.4

Yes 28 14.4 55 13.6

5 7 25.0 9 16.4

5 to 10 13 46.4 29 52.7

10 to 15 7 25.0 16 29.1

15 1 3.6 1 1.8
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Table 2. Knowledge and awareness of folic acid.

FIRST VISIT TWO+ VISIT P-VALUE†

n % n %

Heard about folic acid

Yes 185 97.4 395 98.5

no 5 2.6 6 1.5 0.343

Time point when became aware of folic acid

at the time when planning to conceive 79 42.9 170 44.9

at the time they stopped contraception 8 4.3 22 5.8

at the time they became pregnant 88 47.9 160 42.2

no recollection 9 4.9 27 7.1 0.485

Ever taken folic acid supplement

Yes 151 81.6 340 86.1

no 31 16.8 43 10.9

no recollection 3 1.6 12 3.0 0.097

Taken folic acid supplement in previous pregnancy

Yes 74 86.0 225 87.9

no 12 14.0 31 12.1 0.655

Currently taking folic acid

Yes 166 89.7 226 57.2

no 19 10.3 169 42.8 0.0001

Source of folic acid supplement

over the counter 63 30.9 131 31.9

Prescription 43 21.1 106 25.8

supermarket/shop 92 45.1 163 39.6

other 6 2.9 11 2.7 0.513

Frequency of taking folic acid supplement

once per day 169 96.6 333 94.3

2 to 3 times per week 3 1.7 5 1.4

once per week 2 1.1 1 0.3

do not know 1 0.6 14 4.0 1.000

Understanding of when to begin taking folic acid

Before pregnancy 71 38.8 155 39.2

during pregnancy 33 18.0 88 22.3

Before and during pregnancy 79 43.2 150 38.0

after delivery 0 0.0 0 0.0

do not know 0 0.0 2 0.5 1.000

Understanding of when to stop taking folic acid

When pregnancy confirmed 3 1.7 4 1.0

after 3 months (12–14 weeks) 118 65.2 272 69.7

after starting breast feeding 10 5.5 29 7.5

after starting bottle feeding 10 5.5 22 5.6

do not know 40 22.1 63 16.2 0.425

Number of times forgotten to take folate per week

0 118 64.5 239 61.3

1–2 54 29.5 115 29.5

3–4 8 4.4 31 7.9

5–7 3 1.6 5 1.3 0.324

Notes: †Where the assumptions were met, a Chi-squared analysis was performed. in all other cases, the P-value for the Fisher’s exact test is presented.
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Figure 1. Proportion of answers given by women in each group when prompted to identify which of the listed medical conditions in the questionnaire  
had been shown to be protected against by the use of folic acid.
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Figure 2. Proportion of answers given by women in each group when prompted to give a reason why they do not take folic acid.

cooked eggs, cold cured meats, foods high in vitamin A such 
as liver, liver products like pâté, some types of fish, unpasteur-
ized milk, or peanuts.

Discussion
We wished to compare the understanding and use of folic acid 
between women who had not attended their first  antenatal 
clinics with the ones who had done previously. Any  differences 
that were observed could at least be partly resulting from infor-
mation and advice they had gained during their appointment.

Only 40% of women in this study knew that folic acid 
should be taken at least one month before pregnancy and only 
between 36 and 46% of women knew the dietary sources of 
folic acid. Our study found that antenatal clinic visits have 
not improved women’s awareness about folic acid. In fact, 
following this study, we discovered that we do not have any 
 information leaflets about folic acid in the clinic, and  midwives 

and doctors do not usually discuss this in the clinic. We have 
recently updated our information leaflets to pregnant women 
and added folic acid and other nutritional information to the 
leaflets.

Although there has been a significant overall mean 
reduction of 32% in the prevalence of NTDs in the UK over a 
10-year period up to 1999,13 the expectations of a 72% reduc-
tion estimated by a Cochrane review of five clinical trials had 
not been met.14 The contributory factors for these are the high 
number of unplanned pregnancy (25% in our study compared 
to 38% in Bitzer et al’s study), low percentage of women (40% 
in this study) knowing that they should take folic acid at least 
one month before pregnancy, and lack of compliance to daily 
dose (about 30% in this study compared to 37–44% in Bitzer 
et al’s study.)12

Preconceptional counseling about the value of folic acid 
should be integrated in the school sex education and into 
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 family planning consultation either at the Primary Care Team 
or the dedicated family planning services. Folate-fortified oral 
contraceptive pills might also play a part in reducing the inci-
dence of NTDs.

Limitations
A few points need to be considered in the interpretation of 
the results. We discovered from the results and comments 
given by the women that the choice of wording of some of 
the questions in the survey resulted in some confusion. Ques-
tion 17 (see Appendix 1) asked “Do you currently take folic 
acid?” There was a significantly higher result in the First Visit 
group; however, the result does not give clear indication as 

to whether the women who answered “No” took folic acid 
 previously in the pregnancy. However, it is expected that the 
proportion of women in the First Visit group taking folic acid 
will be significantly higher than Two+ Visit group, because 
the majority of the latter group will be beyond 12 weeks ges-
tation. Both groups had a clear majority answer of over 65% 
knowing that folic acid supplements are usually stopped after 
the first trimester. These women may well have passed their 
first trimester at the time of completing the questionnaire, 
especially those in the Two+ Visit group. Possibly, the ques-
tion should have rather asked whether the women had taken 
folic acid during their current pregnancy, and not necessarily 
at the time of answering the survey. This may also explain the 
low response rate for question 24 regarding the reasons why 
they did not take folic acid. Only 24 and 65% of women in the 
First and Two+ Visit groups, respectively, gave an answer to 
this question, although it would be expected that the response 
rate would be close to the values for individuals who answered 
“No” to questions 17 and 12.

Furthermore, since the Two+ Visit group would have 
invariably been further along in their pregnancy than the 
remaining women, there may have been an element of recall 
bias in remembering some of their behaviors and interac-
tions at the start of their pregnancy, such as what they did 
when making plans to become pregnant (see question 10, 
Appendix 1).

Women were divided to two groups based on their answer 
to question 2: “Is this your First visit, Second visit, More?” 
Women answering “First Visit” were allocated to the First 
Visit group and the others to the Two+ Visit group. An issue 
in this allocation was that some women with previous preg-
nancies answered “First visit,” understanding that the ques-
tion meant their first visit in their current pregnancy, whereas 
some gave another answer thinking that the question meant 
if they had ever had an appointment in the past, although for 
their current pregnancy they were attending their first scan. 
We believe that the question should have been much clear 
to assess attendance for which visit in the current pregnancy. 
This might have diluted the differences between those who 
previously exposed to antenatal care and those who have not.

On completion and return of the questionnaire, women 
were given an information leaflet detailing various aspects of 
folic acid and its protective abilities. Some women then left 
this leaflet on the tables in the waiting room of the clinic 
where the questionnaire was carried out. This could have been 
a factor of confounding if a different woman later on saw it 
and read the information before answering the questions in 
the survey.

Conclusion
There is still a high proportion of women in the UK who do 
not know that folic acid should be taken before pregnancy and 
should be continued for the first three months into pregnancy 
despite the campaign which was launched in 1995 by the 

Table 3. sources of information about folic acid.

FIRST VISIT TWO+ VISIT

N = 329 N = 739

n % n %

Midwife 85 25.8 196 26.5

gP 77 23.4 193 26.1

Friend 41 12.5 91 12.3

internet 31 9.4 44 6.0

Parent 23 7.1 49 6.6

Relatives 17 5.2 45 6.1

Magazine/newspaper 11 3.3 19 2.6

Information leaflet 11 3.3 22 3.0

nurse 10 3.0 21 2.8

Partner/husband 8 2.4 21 2.8

no recollection 8 2.4 17 2.3

television 4 1.3 11 1.5

Pharmacist 2 0.6 8 1.1

other 1 0.3 2 0.3
 

Table 4. Reasons reported for not taking folic acid.

FIRST VISIT TWO+ VISIT

N = 24 N = 65

n % n %

not important/didn’t  
know about it

1 4.2 2 3.1

depend on natural  
folic acid in diet

0 0.0 4 6.2

no advice to take it 1 4.2 4 6.2

Forget tablets 8 33.3 14 21.5

do not like tablets 0 0.0 5 7.7

Previous side effects  
from folic acid

7 29.1 8 12.3

Cost of medication 0 0.0 2 3.1

no particular reason 4 16.7 16 24.5

other 3 12.5 10 15.4
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HEA to improve folate status awareness in women. This has 
not improved even after visiting antenatal clinics. Our study 
as well as other recent published papers on the same subject 
endorses the idea that women should receive both verbal and 
written information about folic acid during their school sex 
education, when attending to discuss family planning at the 
family planning service or their own GP and during their 
antenatal visits. Questions about folic acid should also be inte-
grated in the medical history taking in all women during their 
reproductive period.

Supplementary Data
Appendix 1. The full text of the questionnaire distrib-

uted to study participants.
Appendix 2. The full text of the covering letter distrib-

uted with the questionnaire, detailing the purposes of the 
study.
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