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 Abstract 

 

Background  

Folic acid use before and during pregnancy prevents neural tube defects (NTDs). 
Since 1995, six surveys have been carried out among pregnant women to measure 
their knowledge and use of folic acid. The results of the most recent survey (2009) 
will be discussed and compared with earlier surveys. 

Methods  

Pregnant women in the Northern Netherlands were asked to fill out a 
questionnaire when visiting their midwife or gynaecologist. 

Results  

Of all 515 participating women, 87.0% heard about folic acid before they became 
pregnant. Of all respondents, 51.6% reported to have used folic acid during the 
entire recommended period. Multivariate analysis showed that planned pregnancy 
(OR 7.1 95% CI 2.4-20.7), smoking (OR 0.2 95% CI 0.7-0.7), folic acid use during a 
former pregnancy (OR 22.6 95% CI 5.5-92.8) and the number of previous children 
(per child: OR 0.5 95% CI 0.3-0.9), were predicting factors for the recommended 
use of folic acid. 89.9% of women were knowledgeable to start to use folic acid 
before pregnancy. 

Conclusion 

The knowledge about folic acid has declined over recent years and the use during 
the recommended period did not improve since the survey of 2005. Based on this 
survey there is still room for improvement with respect to knowledge and actual 
use of folic acid before pregnancy.  Attention to these aspects should focus on 
younger, low-educated women, and should include information about family 
planning and contraceptives. 
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 Introduction 

 

Although the benefits of the use of folic acid before and during pregnancy to 
prevent neural tube defects (NTDs) are known for quite a while now [1,2], the use 
of folic acid in Europe can still be improved. Unlike USA, Canada and other 
countries, most European countries did not yet introduce mandatory fortification 
of food with folic acid. A recent review [3] showed that periconceptional use of 
folic acid in several European countries varies from 7-48%. EUROCAT, a network of 
population based registers of congenital abnormalities in Europe, presented figures 
of folic acid use in its report, varying from 1% of periconceptional folic acid use in 
France to almost 50 % in Norway and the UK [4]. In the Netherlands, about 120 
children a year (6 per 10.000) are born with an NTD. The importance of 
periconceptional folic acid use is well-known, but what is the actual use of folic acid 
by women who planned to get pregnant and during pregnancy? 

Since the first recommendations regarding folic acid in 1993, several interventions 
have been undertaken to increase the use of folic acid among women who plan to 
get pregnant. These interventions have been evaluated in the northern 
Netherlands in earlier reports [5-9]. De Walle et al found that socioeconomic status 
of a woman, measured by her highest level of education, is an important predictor 
of the recommended use of folic acid (400 mcg, starting 4 weeks  before 
conception up until 8 weeks after) [9].  

It is important to follow the development of folic acid use to evaluate the efficiency 
of the interventions taken. Since 1995, six surveys had been carried out among 
pregnant women to measure their knowledge and use of folic acid. A new survey 
was performed in early 2009 and the results are discussed in this article. 

 

 Methods 

 

We approached the same 7 midwifery practices and 3 gynecological departments 
of hospitals in the northern Netherlands as we did for the 6 previous surveys [9]. 
One of the practices was unable to participate, so we distributed these 
questionnaires among the other practices. Pregnant women who were consulting 
the practice were asked to fill out a questionnaire. This standardized questionnaire 
had also been used in the previous surveys. There were some minor changes in the 
questions, but the questionnaire was still valid. Pregnant women were asked about 
their current and former pregnancies, about alcohol use, smoking and medication 
use in the three months before pregnancy, if they had ever heard about folic acid, 
what they knew about it (why use it and what period), and how they got this 
knowledge.  
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The participants were asked if they had taken folic acid during the last few months, 
what dose, as a single preparation or as a multivitamin and the exact period they 
used it. They were asked about their preference for supplementation or 
fortification, folic acid use during former pregnancies, and some demographic 
factors like age, education and ethnicity.   

Frequent phone calls were made to the participating practices during the time of 
the survey to monitor the progress of the investigation and to improve the 
response. Only a few women refused to fill out the questionnaire. A total of 550 
questionnaires were sent out and 515 were returned completed (response rate 
94%). Not all respondents did answer every question, so the sum of all numbers in 
the tables may be less than 515. 

The highest level of education of the respondent was taken as a proxy for their 
socioeconomic status. The seven levels of education, ranging from elementary 
school to university, were allocated to low, middle and high. Data were analyzed 
using SPSS 16. We used logistic regression analysis to investigate the 
interdependence of the most important factors that influence the use of folic acid 
by multivariate odds ratios. For this, women who started folic acid 
supplementation before conception were compared to women who did not use 
folic acid during the recommended period. 

 

 Results 

 

Knowledge 

Of all women who participated in our study, 3.5% stated they had not heard about 
folic acid. 9.5% heard about folic acid when they were already pregnant. The other 
87.0% heard about folic acid before they got pregnant. Among women who heard 
about folic acid, 76.1% knew that the use of folic acid is recommended to reduce 
the chance on spina bifida / NTD’s and 32.2% could tell the actual period in which 
folic acid use is recommended.  

Of all the women that had heard about folic acid 89.9% knew that women should 
start with folic acid before pregnancy and of the women who knew when to start, 
71.1% actually did start to use folic acid before conception. Of all women knowing 
the recommended period for folic acid supplementation, 60.8% also used folic acid 
this entire period. 

Figure 1 shows that the percentage of women knowing the recommended period 
of taking folic acid has not been improved since the start of the surveys in 1995. 
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Figure 1: Percentage of women knowing the recommended period of taking folic acid, by 
level of education. 

 

 

Use 

Of all respondents, 71 (14.6%) stated that they had not taken any folic acid during 
the recommended period at all, and 251 (51.6%) reported to have used folic acid 
during the entire recommended period. Of all participating women 312 (65.1%) 
started to take folic acid before pregnancy, and 415 (85.4%) used folic acid in any 
part of the recommended period. Of women that had heard about folic acid before 
pregnancy, 59.1% actually did use folic acid the entire recommended period. 

Nearly 40% of all women who used folic acid any time during their pregnancy 
started with a multivitamin, and 8.5% changed from folic acid to a multivitamin 
containing folic acid during their use. At the time they completed the 
questionnaire, 76.4% of all these women still used a multivitamin. Of all women 
who only used folic acid, 52.8% still used it at the time they completed the 
questionnaire.  

 

Table 1: folic acid use in 2005 and 2009. 

 2005  n(%) 2009  n(%) p-value 

use    
no folic acid 87 (20.0) 71 (14.6) 0.030 
folic acid use during part of the recommended period 126 (29.0) 164 (33.7) 0.119 
folic acid use during the entire recommended period 222 (51.0) 251 (51.6) 0.853 
total   0.062 
knowledge    
heard about folic acid before pregnancy 397 (88.6) 448 (87.0) 0.443 
heard about folic acid during pregnancy 28 (6.2) 49 (9.5) 0.263 
not heard about folic acid 23 (5.1) 18 (3.5) 0.074 
total   0.092 
know about protective effect against NTD’s 328 (77.2) 378 (76.1) 0.689 
do not know about protective effect 97 (22.8) 119 (23.9)  
know recommended period 143 (33.6) 160 (32.2) 0.639 
do not know recommended period 282 (66.4) 337 (67.8)  
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As shown in Table 1, there has not been a significant change in folic acid use during 
the entire recommended period compared to the  survey of 2005. Significantly less 
women reported no use of folic acid supplements at all during pregnancy (20.0 % 
in 2005 compared to 14.6% in 2009, p=0.03). Figure 2 shows the percentage of 
women using folic acid during the recommended period, by level of education, in 
time.  

In this study 57.0% of women pointed out they preferred to keep taking folic acid 
as supplementation. Only 7% would prefer fortification. The other women did not 
prefer one of both options. 

 

 

Figure 2: Percentage of women using folic acid during the recommended period, by level of 
education. 

 

 

 

Factors that influence the use of folic acid  

Table 2 shows the variables that were associated with folic acid use. The variables 
significantly associated with folic acid use were: planning of pregnancy, knowledge 
of folic acid (why it should be taken and which period), age of the respondent, level 
of education (as a proxy for socioeconomic status), smoking, parent with a non-
western origin and the use of folic acid during a previous pregnancy, as well as 
already having children. 

Multivariate analysis showed that women who smoke (OR 0.2 95% CI 0.1-0.7), and 
women with more children (OR per child: 0.5 95% CI 0.3-0.9) are less likely to use 
folic acid as recommended, while women who plan their pregnancy (OR 7.1 95% CI 
2.4-20.7) and women who used folic acid during a former pregnancy (OR 22.6 95% 
CI 5.5-92.8) are more likely to use folic acid as recommended. 
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Sources of information 

In the questionnaire women were asked about their sources of information about 
folic acid. Among women that had heard about folic acid, 76.6% mentioned the 
media as a source. These include papers, magazines, the Internet, books and 
television. Professional sources, like general practitioner, midwife, gynecologist 
and pharmacy were mentioned by 49.1% of these women.  Since 1995 pharmacies 
add a sticker on every box of oral contraception with the text: “Are you planning to 
have a baby? Ask for information about folic acid in your pharmacy.” This sticker 
was mentioned by 9.9% of women as a source of information. Family, friends and 
partner were mentioned by 36.4% as a source of information about folic acid. 

 

Table 2: Factors influencing the use of folic acid during the recommended period. 

 

no use of folic 
acid  

(n-tot=71) n(%) 

folic acid use in 
part of recom-
mended period 

(n-tot=164) n(%) 

folic acid use in 
entire recom-

mended period 
(n-tot=251) n(%) p-value 

knowledge:      
heard about folic acid     
not heard about  18 (25.4) 0 0  
during pregnancy 16 (22.5) 27 (16,5) 0  
before pregnancy 37 (52.1) 137 (83,5) 251 (100) <0.001 
knowledge about the use of folic acid    
wrong answer 39 (54.9) 27 (16.5) 31 (12.4)  
prevetion NTD’s 31 (43.7) 118 (72.0) 196 (78.1)  
congenital abn. / central 
nervous system (CNS) 1 (1.4) 19 (11.6) 24 (9.6) <0.001 
knowledge about period     
wrong period 55 (77.5) 120 (73.2) 158 (62.9)  
right period 16 (22.5) 44 (26.8) 93 (37.1) 0.019 
behaviour:     
planned pregnancy     
no 36 (50.7) 61 (37.2) 22 (8.8)  
yes 35 (49.3 103 (62.8) 229 (91.2) <0.001 
use of contraception before pregnancy    
none 20 (28.2) 35 (21.3) 49 (19.5)  
oral contraceptives 32 (45.1) 74 (45.1) 133 (53.0)  
other 19 (26.8) 55 (33.5) 69 (27.5) 0.298 
use of folic acid during a former pregnancy    
no 18 (25.4) 11 (6.7) 3 (1.2)  
yes 25 (35.2) 89 (54.3) 147 (58.6) <0.001 
sources:     
mediasources     
no 13 (18.3) 37 (22.6) 50 (19.9)  
yes 40 (56.3) 127 (77.4) 201 (80.1) 0.681 
   paper/magazine 18 (25.4) 77 (47.0) 116 (46.2) 0.222 
   books 9 (12.7) 54 (32.9) 96 (38.2) 0.011 
   Internet 22 (31.0) 77 (47.0) 128 (51.0) 0.402 
   tv / radio 0 (0) 6 (3.7) 24 (9.6) 0.007 
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Table 2 – continuation. 

 

no use of folic 
acid  

(n-tot=71) n(%) 

folic acid use in 
part of recom-
mended period 

(n-tot=164) n(%) 

folic acid use in 
entire recom-

mended period 
(n-tot=251) n(%) p-value 

proffesional sources     
no 32 (45.1) 66 (40.2) 131 (52.2)  
yes 21 (29.6) 98 (59.8) 120 (47.8) 0.012 
   general practicioner 9 (12.7) 40 (24.4) 38 (15.1) 0.058 
   midwife 8 (11.3) 44 (26.8) 45 (17.9) 0.051 
   gynecologist 6 (8.5) 14 (8.5) 19 (7.6) 0.664 
   pharmacist 3 (4.2) 5 (3.0) 12 (4.8) 0.604 
   folder in pharmacy 0 (0) 9 (5.5) 20 (8.0) 0.082 
   sticker on oc 2 (2.8) 16 (9.8) 30 (12.5) 0.197 
others     
no 28 (39.4) 111 (67.7) 156 (62.2)  
family / friends 25 (35.2) 53 (32.3) 95 (37.8) 0.137 
Lifestyle:     
alcohol     
no 46 (64.8) 91 (55.5) 133 (53.0)  
stopped 2 (2.8) 6 (3.7) 19 (7.6)  
went to drink less 3 (4.2) 11 (6.7) 29 (11.6)  
yes 20 (28.2) 56 (34.1) 70 (27.9) 0.080 
smoking     
no 37 (52.1) 108 (65.9) 203 (80.9)  
stopped 2(2.8) 6 (3.7) 9 (3.6)  
went to smoke less 6 (8.5) 11 (6.7) 9 (3.6)  
yes 26 (36.6) 39 (23.8) 30 (12.0) p<0.001 
demographic factors:     
age     
<20 6 (8.5) 0 0  
20-24 16 (22.5) 31 (18.9) 17 (6.8)  
25-29 17 (23.9) 55 (33.5) 76 (30.3)  
30-34 19 (26.8) 56 (34.1) 102 (40.6)  
>34 13 (18.3) 20 (12.2) 56 (22.3) <0.001 
level of education     
low 21 (29.6) 27 (16.5) 29 (11.6)  
middle 34 (47.9) 82 (50.0) 95 (37.8)  
high 14 (19.7) 54 (32.9) 127 (50.6) <0.001 
parity     
no children yet 35 (49.3) 70 (42.7) 122 (48.6)  
one previous child 17 (23.9) 67 (40.9) 101 (40.2)  
more than one previous child 19 (26.8) 27 (16.5) 28 (11.2) 0.006 
country of birth     
The Netherlands 63 (88.7) 151 (92.1) 235 (93.6)  
other Western country 2 (2.8) 3 (1.8) 8 (3.2)  
non-Western country 6 (8.5) 9 (5.5) 8 (3.2) 0.359 
country of birth of one of the 
parents     
Western country or the 
Netherlands 62 (87.3) 146 (89.0) 239 (95.2)  
non-Western country 9 (12.7) 17 (10.4) 11 (4.4) 0.018 
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 Discussion 

 

Most Pregnant women know about folic acid, and 76.1% could mention that it 
prevents NTDs but only 32.2% knew about the recommended period of use.  
Compared to the first survey of 1995, which was performed two years after the 
start of the folic acid campaign, the results are even worse. An overall decline is 
seen in the knowledge about the recommended period, especially for higher and 
middle educated women. At the 2009 survey, one third of the women were able to 
mention the recommended period for the use of folic acid. Despite increased 
attention this is lower than in former years (Figure 1).  

At the 2009 survey, 51% of the respondents took folic acid in the recommended 
period and this percentage has not increased since the survey of 2005. However, 
less women reported no use of folic acid supplements at all during pregnancy (20.0 
% in 2005 compared to 14.8% in 2009, p=0.04).  

Figure 2 shows a minor decrease of folic acid use during the recommended period 
among high and middle educated women and an increase among low educated 
women.  Although there is no statistical significant difference in the amount of 
women taking folic acid during the recommended period between the surveys of 
2005 and 2009 for the different levels of education (p=0.24, p=0.14 and p=0.87), 
the existing difference between high- and low-educated women has the tendency 
to reduce.  

Of all respondents, three-quarter indicated their pregnancy to be planned. These 
are very high rates according to the rest of Europe [3,4]. Most women that only use 
folic acid during a part of the recommended period do not start early enough. So 
planning of pregnancy is very important for the right use of folic acid. Although a 
planned pregnancy is a good predictor of the recommended use of folic acid, still 
37.6% of all women who planned their pregnancy did not use folic acid during the 
recommended period. Only 39.2% of women, who know the recommended period 
of use, actually followed this recommendation. Women should be more aware of 
the impact of NTD’s and the importance of the protective effect of folic acid.  

Maternal age and socioeconomic status are relevant factors for the use of folic acid 
by pregnant women. Women of low economic status and young age are less apt to 
plan their pregnancies and their knowledge about folic acid falls short. Therefore it 
is of great importance to reach young, less educated women with information 
about the recommended use of folic acid. Providing information about family 
planning and the use of contraceptives should also be a key point in reducing the 
amount of NTD’s. 

The sticker that pharmacies add on boxes with oral contraceptives is mentioned by 
10 % of women as a source of information about folic acid. This proportion has 
significantly decreased compared to the survey of 2005 (14.6%, p=0.02).  
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The participating pharmacies should be asked whether the sticker has been added 
on the boxes consistently. To catch the eye, the sticker might be given a color that 
is more intense and a text that is more explicit. 

Only 50.9% of women mention professionals as source of information about folic 
acid. They often get in touch with a health care professional for their pregnancy 
when they are already pregnant. Women in childbearing age should get 
information about folic acid from their general practitioner or pharmacist, 
whenever they get in contact. Posters and flyers about folic acid should be 
available in general practices, hospitals and pharmacies and should be renewed 
every year, to keep attracting women in fertile age. Information about folic acid 
should be integrated in the government’s policies regarding preconception care. 

Besides the effect of folic acid on the occurrence of NTD’s, several studies have 
documented positive effects on the occurrence of other congenital abnormalities, 
like congenital heart defects [10].  A preventive effect of folic acid on the 
occurrence of preterm birth has also been found by Czeizel et al when used until 
the end of pregnancy [11]. There is also still discussion whether the use of a 
multivitamin containing folic acid would be more effective than a supplement 
containing only folic acid [12].  

Of all women using a multivitamin during their pregnancy, significantly more were 
still using it at the time they completed the questionnaire compared to women 
using only folic acid (p<0.000). Multivitamins are often used for general health of 
both mother and child during the entire pregnancy. Because the questionnaire was 
completed by women at different stages of their pregnancy, some might have 
switched or stopped later on. Advising women to start using a multivitamin 
containing at least 0.4 mg folic acid, 4 weeks before conception until delivery might 
have several advantages and more research on this topic needs to be done. 

The decline in use of folic acid in pregnancy might be influenced by the discussion 
about the relation, although controversial, of folic acid and the development of 
cancer. Epidemiologic studies are inconsistent concerning a protective effect of 
folate intake on the risk of breast cancer [13]. Several studies suggest a beneficial 
effect on the development of new malignancies as well as a negative effect on the 
development of already existing or premalignant lesions [14-16].  

Because of these concerns there is still a discussion in the Netherlands and the rest 
of Europe, whether to keep recommending women to use folic acid 
supplementation during their pregnancy, or to start with the fortification of certain 
kinds of food, as has been done in the US and Canada. The controversial outcomes 
might plead against the fortification of food with folic acid, especially because only 
7% of the women in this study would prefer fortification. On the other hand, earlier 
research [1,2,17] showed that up to 80% of NTD’s can be avoided by adequate 
intake of folic acid. The first recommendations about the perinatal intake of folic 
acid were introduced in Europe in 1993.  
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Several studies [18,19] showed hardly any changes in the prevalence of NTD’s 
associated with these recommendations, indicating that mere recommendations 
are hardly effective in reducing the amount of NTD’s. 

In the Northern Netherlands folic acid use during the recommended period 
increased from less than 10% in 1995 to 51% in 2005 and it did not change since. 
Busby et al found a significant decline in the prevalence of NTD’s  in the Northern 
Netherlands of 43% when they looked at the period between 1989 until 2002, 
where they found a total prevalence rate of 6.5 per 10.000 births in the period 
2000 - 2002. In their study [18], Khosnood et al found a total prevalence rate of 
NTD’s  of approximately 7 per 10.000 in the period 2004 - 2008, indicating that 
since the use of folic acid during the recommended period stopped increasing, the 
NTD rates leveled as well [20].  

Our study had certain limitations. A lot of women who completed the 
questionnaire could not tell the dose of folic acid they had been taking. If a woman 
had used a tablet containing only folic acid, it was scored within the group of 
0.4/0.5 mg, because most over the counter tablets contain one of these doses. 
When a woman had taken a multivitamin, the brand was often unknown, making it 
hard to obtain the amount of folic acid they had actually taken. Only a few women 
of non-western origin participated in the survey, and the overall numbers were too 
small to draw conclusions about this group of non-western immigrants. 39.5% of all 
women indicated to be high-educated. This might be an overestimation because 
high-educated women tend to fill in a questionnaire sooner than low-educated 
women. The average number of high-educated women in the northern 
Netherlands is about 20%, including women of 45 to 65 years of age, who are more 
often low-educated. A recent Dutch study by Lanting et al about smoking during 
pregnancy found 37.5% of women to be high-educated, which is close to the 
percentage we found [21]. 

 

In conclusion 

It is time for new initiatives to increase knowledge about the use of folic acid 
among women who plan to get pregnant. These initiatives should focus on 
younger, low-educated women and should include information about family 
planning and contraception. Information about folic acid should be given by 
physicians and pharmacists to any woman in childbearing age, and it should be 
integrated in preconception care. Given the fact that only half of all pregnant 
women are taking folic acid as recommended and the NTD rates leveled as well in 
the last couple of years, there is still a lot to gain in the prevention of NTD’s.  
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