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Abstract  
Background: Although many studies have been performed on folic acid use among 

pregnant women, data on the preconception period is scarce. 

 

Methods: Questionnaires were sent to oral contraceptive (OC) using women aged 25 to 35 

from 23 pharmacies. Responders that stated they wish to become pregnant within two 

years, which was asked for explicitly, were selected for this study (n=528). Proportions of 

responders with specific knowledge about folic acid and self reported folic acid use were 

shown stratified on time span to pregnancy wish. Logistic regression was used to calculate 

odds ratios (ORs) and 95% confidence intervals (CIs) for various determinants in relation to 

folic acid use.  

 

Results: Of the women that wish to become pregnant within six months, 69% knows about 

the protective effect of folic acid and 81% knows to start before conception and 64% knows 

both. These percentages drop with increasing term to wish to become pregnant. Among 

women planning their pregnancy within six months, 59% reports current use of folic acid 

compared with 6% among those wishing to conceive in 12-24 months. In the multivariate 

model, attitude, knowledge and source of information are significantly associated with use of 

folic acid.  

 

Conclusion: Of women planning their pregnancy within six months, 59% reports current 

folic acid use. Since folic acid use is associated with knowledge, a positive attitude and 

receiving oral information from a health care provider, interventions to increase folic acid use 

should be aiming on these variables.  
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Introduction 
Besides neural tube defects, folic acid probably protects against other birth defects as well.1 

In the Netherlands, folic acid fortified foods are not mandatory and women trying to conceive 

are recommended to use supplements at least from 4 weeks before conception until 8 

weeks after. Since the rate of planned pregnancies is high, about 85-90%,2 using 

supplements before conception can be planned as well by most women.  

 To increase use of folic acid among women planning a pregnancy, it is important to get 

insight in the determinants that predict this behaviour. According to the theory of planned 

behaviour, intentional behaviour, a good predictor for actual behaviour, is determined by the 

persons own attitude towards the subject and the attitude of people in their surroundings 

that are important in relation to the subject (social norm).3 Thus, before using folic acid, 

women planning their pregnancy should have a positive attitude towards folic acid, which is 

partly formed by having correct knowledge.  

 Although many studies about periconceptional folic acid use have been published, these 

yielded only scarce valid data about the use in the preconception period. Ray et al published 

a systematic overview of 52 studies that evaluated the rate of periconceptional folic acid or 

multivitamin tablet supplement use.4 Among the 34 studies that surveyed about 

preconceptional use of folic acid, rates of use ranged from 0.9% to 49% of the surveyed 

women. Periconceptional use, assessed in 49 studies, ranged from 0.5% to 52%. Half of all 

studies (n=26) were conducted among pregnant women and about a quarter postpartum 

(n=12, 23%). Information collected during or after pregnancy might give a biased estimate of 

preconception use. Pregnant women might have received information about folic acid during 

their prenatal consult which increased their knowledge compared to their preconception 

knowledge. Also, their answers could show an overestimation of use based on social 

desirable answering. Five studies (9.6%) were conducted among a general population of 

non-pregnant women. These non-pregnant women might not be interested in getting 

pregnant so gaining information from them might be too general. Finally, Ray et al found five 

studies (9.6%) where women were asked about folic acid at the time of family planning. 

However, these were selected populations, e.g. women visiting a reproduction clinic or 

married couples receiving preconceptional education. In the Netherlands, no widespread 

preconception care is present. 

 In this study we aim to evaluate actual use and intentional use among women with a 

short term pregnancy wish, and the variables associated with this use in order to refine 

current knowledge about determinants of pregnancy related folic acid use.  
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Methods 
Design 

This study is an observational study for which we used baseline data from a larger study 

with a pre-post intervention-reference design. The aim of this larger study is to measure the 

effect of implementing folic acid education in daily practice of Dutch pharmacies. This folic 

acid education is described in detail elsewhere.5 Briefly, women visiting their pharmacy to 

collect oral contraceptives (OC) received oral and/or written information about the benefits of 

periconceptional folic acid use. Questionnaires were sent before and after the 

implementation to women aged 25 to 35 from 13 intervention pharmacies and 10 reference 

pharmacies, who visited their pharmacy seven to twelve months earlier to collect their OC. 

For the baseline measurement, 2821 questionnaires were sent of which 1965 (70%) were 

returned and 1838 (65%) were eligible for analyzing. Response per pharmacy varied from 

44% to 91%. 

 For the current study we selected all responders to the baseline questionnaires that 

stated they wish to become pregnant within two years. In the questionnaire this was asked 

for explicitly, divided in three mutually excluding questions: “do you intend to become 

pregnant within 6 months”, “do you intend to become pregnant within 1 year” and “do you 

intend to become pregnant within 2 years”. If they answered “yes” to one of these questions 

they were considered having ‘actual short term pregnancy wish’ (n=528 of the 1838). 

 

Outcome measure: Use of folic acid  

These 528 women that stated they wish to become pregnant within 6, 12 or 24 months were 

asked if they were using folic acid. They could choose between the answers “yes, 

because….”, “no, but I intend to use it because….” and “no, because…..”. They were asked 

to fill out the reason why they did or did not use folic acid.  

 For the second part of the study in which we investigate variables associated with folic 

acid use, we combined the current users of folic acid and the intentional users into one 

group and compared them with the non-users, to avoid small numbers. The theory of 

planned behaviour says intentional behaviour is a good predictor of actual behaviour, which 

partly justifies this conjunction. 

 

Determinants for behaviour 

Knowledge of folic acid is explored by two open answer questions to measure the 

knowledge about folic acid: “What have you heard or read about folic acid?” and  “What do 
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you think is the best period to use folic acid if a women wants to become pregnant?”. In the 

analyses, women were considered to have correct knowledge about the reason to take folic 

acid if they were able to mention something about prevention of birth defects and/or refer to 

neural tube defects in the answer of the first question. They were considered to have correct 

knowledge about timing of use folic acid if they could mention the advised period of use or at 

least stated one should start using folic acid before conception or directly when ending OC 

use. For the binary variable “correct knowledge”, the responder was considered having 

correct knowledge about folic acid if both knowledge factors were present.   

 Attitude was measured by asking whether the responder would advice other women 

trying to conceive to take folic acid (yes or no/don’t know). 

 In the questionnaire, responders could score one or more sources of information from a 

list of alternatives. Although we did not directly ask about the opinion of people in their 

surroundings, the sources they mention can be seen as operationalization of social norm in 

the behavioural model. We feel the health care professional has a strong role in this social 

norm, which is supported by several findings. For example, women of childbearing age in 

the polls of the March of Dimes stated that recommendations of a physician would positively 

influence their decision to take folic acid.6 Also, de Jong-van den Berg et al showed 

consulting a health care provider before becoming pregnant was a strong predictor of folic 

acid use.7 In the present study we made three groups of source of information on folic acid: 

oral information from a health care professional (with or without additional information on 

writing), a leaflet or other written information from a professional and no health care 

professional as source (other source or no source of information given).  

 

Co-variables  

We included the following variables of interest we could derive form the questionnaire: age 

of women (≤30 and >30), educational level (low is less than high school, middle is high 

school, and high is college or university), have been pregnant before (yes/no), ethnicity 

(born in the Netherlands, yes or no).  

 

Data analysis  

Data were analyzed with SPSS (version 12). Of all the 528 responders with actual child 

wish, we had data on knowledge of folic acid. We had missing data on use for 9 responders 

and another 9 responders had missing data on one or more of the other variables. 

Knowledge of folic acid was described for women that wish to become pregnant within 6, 12 

and 24 months separately as well as for all responders to the questionnaire with no short 
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term pregnancy wish. Use of folic acid was described for the three groups of women with 

actual pregnancy wish.  

 Since two years is a long period to plan behaviour, we chose a smaller population for 

the second part of the study in which we aim to investigate which variables influence folic 

acid use. For 289 responders that wish to become pregnant within 6 or within 12 months 

and of whom we have full data, logistic regression was used to calculate univariate and 

multivariate odds ratios (ORs) and 95% confidence intervals (CIs) for various risk factors in 

relation to use.  

  

Results  
Of the 1838 questionnaires available for analysis from the baseline measurement, 528 were 

from women who wish to become pregnant within 24 months: 178 within 6 months, 120 in 6-

12 months and 230 in 12-24 months. Of these three groups and of the remaining responders 

(n=1310) the percentages with correct knowledge on why and when to use folic acid are 

shown in figure 1. Of the women that wish to become pregnant within six months, 69% 

knows about the protective effect of folic acid and 81% knows to start before conception 

(24% mentioned the recommended period) and 64% knows the correct answer to both 

questions. These percentages drop with increasing term to wish to become pregnant. For 

responders with no wish to conceive in two years, the percentages are the lowest (43%, 

58% and 37% respectively). If we consider all responders together, regardless of pregnancy 

wish, 47% knows about the protective effect of folic acid, 61% knows women should start 

taking folic acid before conception and 41% knows both (not shown in figure). Moreover, 

differences per educational level were observed: among women that wish to become 

pregnant within six months, 74% of the higher educated women knew about the protective 

effect of folic acid against 55% of lower educated women. For knowledge on timing of folic 

acid use, comparable differences in educational level were seen. 

 A positive attitude towards folic acid is associated with knowledge about the protective 

effect of folic acid. Of the women that wish to become pregnant within two years and that 

knows folic acid protects against birth defects, 84% would advise other women to use folic 

acid compared to 38% among those that did not mention this protective effect of folic acid 

(χ2, p<0.001). This statistically significant association between knowledge of the protective 

effect of folic acid and having a positive attitude was also seen in the three separate 

subgroups of women with actual pregnancy wish (within 0-6, 6-12 or 12-24 months) and 

among women with no short term pregnancy wish.  
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Figure 1. Percentage responders with correct knowledge on folic acid by term women whish to conceive 

(n=1838). 
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Figure 2. Use of folic acid by term within the women wishes to conceive (n=519). 
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Table 1: Use of folic acid or intention to use folic acid in relation to possible determinants among women 

wishing to become pregnant within one year (n=289) 

   use or intention to use folic acid 

Factor 

total 

(n) crude OR 95% CI adj. OR 95% CI 

correct knowledge on folic acid        

  knows why and when 173 7.95 4.02 - 15.71 3.47 1.37 - 8.78 

  knows why or when 63 4.86 2.21 - 10.70 2.51 0.94 - 6.70 

  none 53 1      

would advice other women to use folic acid        

  yes 209 4.89 3.27 - 7.31 6.10 3.02 - 12.29 

  no/don’t know 80 1   1   

source of information         

  oral information professional 61 3.72 1.68 - 8.25 3.32 1.36 - 8.10 

  leaflet professional 25 1.78 0.68 - 4.65 1.32 0.44 - 3.97 

  other source/no source  203 1   1   

born in the Netherlands        

  yes 268 0.92 0.35 - 2.47 0.32 0.09 - 1.08 

  no or not known 21 1   1   

education of mother        

  high 115 1.80 0.91 - 3.59 0.93 0.38 - 2.28 

  middle  120 1.49 0.76 - 2.91 0.88 0.38 - 2.04 

  low 54 1   1   

have you ever been pregnant?        

  yes 125 1.19 0.72 - 1.99 0.63 0.32 - 1.25 

  no 164 1   1   

age of mother        

  ≤ 30 148 1   1   

  > 30 141 1.34 0.81 - 2.22 0.75 0.40 - 1.41 

 

 

 Among the responders with concrete pregnancy wish, use of folic acid or intention to 

use folic acid differs per term to wish to become pregnant (figure 2). Among women planning 

their pregnancy within six months almost 60% reports current use of folic acid compared 

with 6% among those wishing to conceive in 12-24 months. Reasons for not using folic acid 

but having the intention to start using it were mostly that they did not try to conceive at this 
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moment. Reasons for not using folic acid and also not have the intention to start using it 

were that they did not think taking supplements is necessary or they did not know about folic 

acid.  

 Table 1 shows the results for the analyses of variables that might influence the use of 

folic acid. In the multivariate model where each association with (intentional) use is adjusted 

for all other variables, three variables are significantly associated with use: knowledge 

(knowing both why and when to use folic acid), attitude (advising other women), and source 

of information (oral information from professional). Attitude is strongest correlated with use 

or intention to use (OR=6.10). The remaining variables have no association with use or 

intentional use, neither in the univariate model nor in the multivariate model.  

 

Discussion  
Majority (59%) of women planning to become pregnant within six months report actual use 

of folic acid and another 27% has intention to use. With decreasing time span to pregnancy 

planning, percentage of use increases. The same pattern is seen with respect to knowledge 

of folic acid, which is the highest among those planning to become pregnant within six 

months. Correct knowledge, attitude and oral information obtained from a professional are 

associated with folic acid use among women planning their pregnancy within 12 months, in 

the univariate as well as in the multivariate analysis. Having a positive attitude towards folic 

acid, one of the determinants for planned behaviour, has the strongest association with 

reported use of folic acid. As the results show, knowledge is significantly correlated with 

attitude. Therefore knowledge is a strong predictor of use, both direct as indirect. 

 The strength of this study is, in our opinion, the fact our population consists of women 

that wish to become pregnant and of whom we could gather information about folic acid use 

and determinants of this use prospectively, before they actually are pregnant. Since 

preconceptional care is not standard in the Netherlands, reaching this population is difficult.  

 The women were recruited based on a previous OC prescription, which could be a 

limitation of our study. Although we have no evidence that characteristics of OC users differ 

from non-users, we can imagine that OC users plan their pregnancies more often. If this is 

true, the rate of planned behaviour towards folic acid might also be high, which decreases 

the external validity of our study results. De Walle found indeed different percentages of folic 

acid use among women that have used OC before pregnancy and those that have not.8 

 Another limitation of our study is that we have no information about our non-responders. 

There might be more women with actual pregnancy wish among the responders compared 
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to non responders. But, since that is our population of interest, we expect this does not 

introduce bias considering our research question. However, we expect responders 

compared to non-responders have more affection with the topic of our study which might 

bias our results in a way that our responders have a more positive attitude towards folic acid 

and a higher use of folic acid. Also, our responders have a relatively high educational level, 

as is often seen in questionnaire research. On the other hand, educational level did not 

seem to influence our multivariate model. Furthermore, we have low percentage responders 

not born in the Netherlands. Therefore our results cannot be generalized to women born 

outside the Netherlands.  

 Rate of folic acid use is much higher than in the studies summarized by Ray et al.4 Even 

of the five studies that investigated folic acid use in the time of family planning, four had a 

rate under 40% and only one found a rate of almost 50%. This study was performed in a 

reproductive clinic. But, if we compare our findings with other findings in the Netherlands, we 

do find similar results. Among pregnant women in the northern Netherlands in 2005, 51% 

had used folic acid in the entire advised period of four weeks before until eight weeks after 

conception and another 21% started using the supplement after conception.8 Our findings 

show that 59% of the women planning their pregnancy within six months report current use 

of folic acid and another 27% of those have intention to start using the vitamin. These 

comparable results might indicate that part of the women with intention to use folic acid start 

their actual use after conception. 

  The difference in educational level on knowledge we observed among those planning 

to become pregnant in six months were comparable with findings among pregnant women in 

the northern Netherlands in 2000.9 Although the educational level itself is not associated 

with use, knowledge is.  

 Overall, the model of Ajzen3 seems to apply in this setting. Attitude towards folic acid, 

correct knowledge and professional source of information are associated with use or 

intentional use of folic acid in our model after adjusting for all other variables. Also, with 

decreasing time span in which a pregnancy is wished an increasing rate of folic acid users is 

observed indicating a strong external validity for the instrument used. Moreover, we show 

that knowledge about folic acid is higher among responders that wish to become pregnant 

within six months compared with those that wish to get pregnant in 6 to12 months. This 

suggests women closer to pregnancy become more open to information on folic acid. This is 

in accordance with the model of ‘stages of change’ which distinguishes several stages in 

which people can be within behavioural change: no interest, contemplation, prepare 

behaviour, actual behaviour, and maintain new behavior.10 This means interventions aiming 
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to change behaviour should take the different stages into account since education is only 

effective if the receiver is ‘open’ to the given information, if they are interested in the subject. 

Based on this model and our findings we recommend women should be educated or re-

educated about folic acid in the year before they try to conceive. We therefore recommend 

effort be made to reach this population that changes constantly over time. 

 We conclude that current folic acid use among Dutch previous OC users that wish to 

become pregnant within six months is 59%. Since this folic acid use is associated with 

knowledge, a positive attitude and receiving oral information from a health care provider, 

interventions to increase folic acid use should be aiming on these variables. We recommend 

comparable studies should be performed among other populations (e.g. non-OC users, 

women of non-Dutch origin) in order to provide health care providers with more tools for 

efficient patient education.  
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