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Periconceptional Use of Folic Acid Amongst Women of
Advanced Maternal Age
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Between February 1994 and February 1997 a group of 881 women completed a questionnaire on the use of
folic acid. During the study period the percentage of women who had been informed about the benefits of
folic acid rose from 41 per cent to 90 per cent and the percentage taking supplementation rose from 18 per
cent to 60 per cent. Nevertheless, few women used folic acid at the right time and dose and although 90 per
cent would have been willing to follow recommendations, correct use did not exceed 25 per cent. It is
concluded that effective folic acid supplementation requires food fortification rather than information
provided by healthcare workers. Copyright ? 1999 John Wiley & Sons, Ltd.
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INTRODUCTION

Periconceptional use of folic acid not only reduces the
incidence of neural tube defects (NTD) in women
who previously gave birth to a child with an NTD
(Laurence et al., 1981; MRC Vitamin Research group,
1991) but also in the general population (Czeizel and
Dudas, 1992; Wald, 1994). In February 1992 the Dutch
Health Council officially stated in a circular to all
general practitioners and gynaecologists the benefit of
periconceptional folic acid supplementation. It was
proposed to advise women to take folic acid from at
least four weeks before conception until eight weeks
after conception. At the end of 1993 a second circular
was sent to healthcare workers, but it was not until
September 1995 that a campaign was started to directly
inform the public. Advice from the Dutch Health
Council is considered binding. The public campaign
included a widespread distribution of posters and
pamphlets to all pharmacists and health care workers.

The aim of this study was to examine whether
women are informed about the benefit of periconcep-
tional use of folic acid and to assess the actual uptake
of supplementation.
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Table 1—Percentage of women who received information on
the benefit of periconceptional folic acid supplementation
and actual uptake

January
1994

December
1996

Number informed 41% 91%
Folic acid supplementation 18% 60%

Of these:
In the advised period 35% 42%
At the advised dose 77% 94%
Advised period and dose 29% 41%

Correct use of folic acid in the
total group 5% 25%

Willingness if informed in time 90% 90%
METHODS

The ethical committee of The Academic Hospital of
Rotterdam approved the study. The subjects for the
study were women of advanced maternal age (>36
years) who were referred by gynaecologists, midwives
and general practitioners for prenatal diagnosis. The
centre for prenatal diagnosis at the academic hospital
in Rotterdam serves the southwest region of the
Netherlands which represents approximately one
quarter (c. 180 000 per year) of the total number of
deliveries in the Netherlands.

Gestational age varied from 8 to 18 weeks (median
10·5 weeks). The study group was divided into nine
subsets of four-monthly periods, based on the date of
the last menstrual period (LMP), which ranged from
30 December 1993 to 7 December 1996.

A questionnaire was designed to evaluate the knowl-
edge, willingness and the actual use of folic acid.
Questionnaires were handed out during the period of
February 1994 to February 1997 by the same investi-
gator (AW) at the first visit to our prenatal centre,
before invasive testing. Patients were asked to return
the questionnaire at the second visit when they came
for the invasive procedure.

The questionnaire addressed the following ques-
tions: (1) Were you informed about folic acid and its
benefits? If so, how did you receive the information? (2)
Have you used any multivitamins or folic acid during
your pregnancy? If so, in which dosage did you use the
folic acid and when did you start? (3) To those who
had not taken folic acid: if you had been informed in
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Fig. 1—(a) Percentage of women who were informed of the benefit of folic acid supplementation. (b) Percentage of women who took folic acid
in the advised dose and during the advised period. (c) Percentage of women who would have been prepared to take folic acid, had they known
in time. Data are presented in four-monthly periods by last menstrual period between 30 December 1993 and 30 December 1996. Single triangle:
second advice from Dutch Health Council to gynaecologists and general practitioners. Double triangle: start of campaign to inform the public.
Triple triangle: start of campaign to remind healthcare workers
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Table 2—Source of information

Source %

Media 67
Healthcare worker 17
Relatives 11
At work 4
Other 1
time, would you have been prepared to take folic acid?
This question was preceded by a brief explanation
about folic acid and its beneficial effect on prevention
of neural tube defects.

The advised dosage was at least 0·4 mg, taken with
or without other (multi)vitamins. The advised period
was between 6 weeks (or more) before the last men-
strual period and 12 weeks (or more) after conception.

Data were analysed using the chi-square test for
trends.
RESULTS

During the study period 1148 pregnant women of
advanced maternal age (¢36 years) were asked to
complete the questionnaire. A total of 1102 question-
naires (96 per cent) were returned and 881 (77 per cent)
were included in the analysis. The remaining 201 forms
were excluded because of incomplete data or reasons
for referral other than advanced maternal age.

The main study outcomes are summarized in
Table 1.
Knowledge of folic acid

The percentage of women who had been informed
about the use of folic acid rose from 41 per cent to 90
per cent (p<0·05) but remained constant at about 80
per cent during the last 16 months of the study
period (Fig. 1(a)). Table 2 summarizes the source of
information.
Actual use of folic acid

The percentage of women who had taken folic acid at
some time during the periconceptional period rose
from 18 per cent to 60 per cent (p<0·05) but did not
change during the last 16 months of the study. The
percentage of users who took folic acid at the advised
period increased from 35 per cent to 42 per cent and
the percentage of users who had taken the advised dose
increased from 77 per cent to 94 per cent. A total of 36
per cent of the users had taken folic acid both in the
advised dose and during the advised period. When
relating the latter subset of users to the overall study
group the percentage rose from 5 per cent to 25 per
cent (p<0·05, Fig. 1(b)).
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Willingness to use folic acid

90 per cent of the study group would have been
prepared to use folic acid if they had known in time.
This percentage remained unchanged during the study
period (Fig. 1(c)). The reasons in the remaining 10 per
cent for not wanting folate supplementation are shown
in Table 3.
Table 3—Reasons for not taking folic acid (10 per cent of
study group)

Reason %

Concern about side-effects:
on infant 25
on patient herself 12

Not convinced of benefit 22
In principle against medicalization of pregnancy 21
Philosophy of life 20
DISCUSSION

The findings of this study indicate that by 1997 the vast
majority of women of advanced maternal age received
information on the benefit of folic acid supplementa-
tion. Nevertheless, the percentage of women who actu-
ally used folic acid in the correct dose and period did
not exceed 25 per cent. A similar but smaller survey in
Bracknell, England showed that only 18 per cent of
pregnant women follow the advice of the Department
of Health (Metson et al., 1995). In earlier studies the
uptake was even less at 2·4 per cent, 3 per cent and 5
per cent, respectively (Sutcliffe et al., 1993; Smith et al.,
1994; Clarke and Fisk, 1994).

In the Netherlands healthcare providers only play a
minor role as a source of information on folic acid
supplementation (Table 2). Recently, a questionnaire
amongst 300 general practitioners showed that only 17
per cent systematically advised women on the benefit
of folic acid supplementation; 58 per cent only gave
occasional advice and 25 per cent never advised the use
of folic acid. About half of the family doctors (54 per
cent) were convinced of the benefit but two-thirds
considered medicalization of a normal pregnancy a
major disadvantage.

This study involved women of advanced maternal
age who are, on average, well informed (Bell et al.,
1984) at a time that a campaign to promote the use of
folic acid had been in place for over two years. Yet the
percentage of women who took folic acid at the right
time in the right dose did not exceed 25 per cent. Part
of the explanation for the low uptake of appropriate
supplementation lies in the fact that intake should start
before the pregnancy. Depending on socio-economic
factors, up to 89 per cent of pregnancies may be
unplanned (Green et al., 1989).

Despite considerable improvement in provision of
information on the benefits of folic acid, it seems
that at most 25 per cent of women actually use the
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supplement at the right time. The main reason for
failure of appropriate use is that the pregnancy was not
planned. Food fortification might be a solution as it
overcomes this problem.
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