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Abstract 
Intake of folic in the periconceptional period reduces the risk of neural tube defects (NTDs). The aim of this study was to 

assess the level of awareness regarding the use of folic acid in pregnacy. We assessed the consumption of folic acid during 

pregnancy among Turkish women presented to the hospital and analyzed the difference of folic acid supplementation 

between planned and unplanned pregnancies. Of the 1076 women, 677 (62.9%) reported current use of a prenatal folic 

acid at the time of the department visit, while 399 pregnant women (37.0%) identified themselves as non-users (p = 0.006). 

In the unplanned pregnancy group, 302 (65.22%) women reported taking folic acid during pregnancy, but 161 (34.77%) 

women began three months prior to conception as recommended by their gynecologists (p<0.0001).  

Although, the study group was a significant user with a high awareness of folic acid, our findings may not be generalizable 

to other areas of the country. Because, parcitipants were likely to be one of the most educated group with a medium or high 

socio-economical status. Besides these hopeful results, we believe the necessity to re-evaluate our educational strategies 

and consider reduction of unplanned pregnancies as part of our goals. 
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1 Introduction 
Each year, 300,000 to 400,000 infants worldwide are born with neural tube defects (NTDs) including spina bifida and 

anencephaly [1]. This accounts for an estimated 41 000 deaths and 2.3 million disability-adjusted life years [2].  

In an effort to curtail these preventable birth defects, the Food and Drug Administration (FDA) and the US Center for 

Disease Control and Prevention (CDC) have suggested that women of childbearing age consume a minimum of 400 μg 

[0.4 mg] of folic acid daily [3, 4]. Since then, many other countries have made similar recommendations [5-7]. A randomized 

controlled trial in Hungary showed a reduction in recurrent NTDs with folic acid supplementation [8]. This led to many 

high-income countries adopting policies recommending supplementation for women planning for pregnancy [9]. Morris 

and Wald [10] showed an overall 93% decrease in prevalence of NTDs at birth [10]. This was consequent upon the 
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combination of second-trimester screening and termination of affected pregnancies (34%) and an underlying decrease in 

the prevalence of affected conceptions (59%), which could in part be explained by folic acid supplementation. 

A well-organized periconceptional folic acid supplementation programme requires a high proportion of pregnancies to be 
planned for by health providers and the general public, with a successful functioning health system, social marketing, 
social mobilization, and advocacy efforts [11]. Unplanned pregnancies may account for one-third to one-half of all 
pregnancies even in high-income settings [12]. This suggests that supplementation policies have had limited impact on the 
population, even in high-income countries [13]. The population living in poor folate-diet consuming countries exhibited the 
highest incidence of NTDs [14, 15]. Low maternal educational status in high-income countries is associated with higher risk 
of NTDs [16].  

Turkey is one of the low-income countries and has a high reported prevalence rate of NTDs at birth [17]. A national survey 
conducted in 1993-1994 showed a perinatal (28 gestational weeks through 7 days of life) prevalence of 4.3 and 4.9 
NTDs/1000 births in northern and eastern Anatolia respectively, compared with 3/1000 for the whole country [17]. 
Although, the international data on folic acid usage and awareness are well studied, there were a few published reports that 
investigated the use of folic acid in pregnant women in Turkey. This information is important since the ultimate goal of 
any folic acid awareness campaign is to increase consumption of folic acid, and so improve the blood folate status of 
women of childbearing age. To increase the awareness of the benefit of folic acid supplement in preventing NTDs and 
periconceptional use of folic acid, we assessed the consumption of folic acid during pregnancy among Turkish women that 
visited to the hospital and analyzed the difference in folic acid use between planned and unplanned pregnancies. We 
wanted to report on awareness and use was equally reported. 

2 Materials and methods 
The study population included 1076 pregnant Turkish women from the city of Istanbul. The Memorial Hospital provides 
health care services to a population of medium to high socioeconomic status. All eligible women underwent antenatal 
screening tests as they attended the Obstetrics and Gynecology Clinic (OGC). The doctors would then verify from the 
clients whether it was a planned or an unplanned pregnancy and noted accordingly in the screening questionnaire 
completely designed for his purpose. This comprises an anonymous questionnaire that included questions on demographic 
background, knowledge and use of folic acid and then administered to the pregnant women. All the pregnant women were 
sufficiently educated enough to fill out the questionnaire. Therefore none of them were rejected. In evaluating rates of folic 
acid use, comparisons were made between patients reporting unplanned and planned pregnancies respectively.   

This study received the approval of the Memorial Hospital Review Board. 

2.1 Statistical methods 
The study data were organized with the Excel software program and processed using the Statistical Package for the Social 
Sciences (SPSS), Version 11.5. Statistical associations between pairs of categorical variables with two or three groups 
were assessed using Chi-Square analysis (x2) and statistical significance was set at P < .05.  

2.2 Ethics statement 
The study protocol was approved by the institutional review board of Sisli Memorial Hospital (IRB No. 23-15-2012). 
Informed consent was confirmed (or waived) by the IRB. 

2.3 Results 
We screened the data input on folic acid use from 1 January 2011, through 12 January 2012. One thousand and seventy-six 

pregnant women participated in the study during the 121/2 month period. The mean maternal age among 1076 Turkish 
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women was 27.6 ± 4.9 years (range 20-42). The average number of pregnancies per patient was 2.2 (range 1-7) with an 

average of 1.2 previous live births per patient (range 0-4). The average estimated gestational age was 112.2 days (range 

13-140 days) (see Table 1). 

Table 1. Patient characteristics 

Characteristic Number/Percentage (Range) 

Total patients 1076 
Average age 27.6 ± 4.9 years (range 20-42) 
Number of pregnancies 2.2 (1-7) 
Previous live births 1.2 (0-4) 
Average gestational age 112.2 days (13-140) 
Current prenatal folic acid use 62.9% 

 

Of all the pregnant women investigated, 62.9% (n=677) reported current use of a prenatal folic acid at the time of the 

hospital visit, while 399 (37.0%) identified themselves as non-users because of unawareness (p=0.006). The non-users 

were first-time pregnant women. The users were divided into unplanned (n=463, 68.3%) and planned (n=214, 31.6%) 

pregnancy groups. We noted a significant difference in prenatal folic acid use between patients who had an unplanned 

pregnancy and those who had a planned pregnancy (Table 2).  

Table 2. Comparison of consumption of folic acid, between planned and unplanned pregnancies 

Variable Unplanned pregnancy (n=463) Planned Pregnancy (n=214) P 

Prior to Pregnancy 161 (34.7%) 214 (100%) < 0.0001 
During Pregnancy 302 (65.3%)   

 

In the unplanned pregnancy group, 302 (65.3%) women reported taking folic acid during pregnancy, but 161 (34.7%) of 

them started using folic acid three months prior to conception as recommended by gynecologists (p<0.0001). In planned 

pregnancy, all (100%) women reported using folic acid preconceptionally. Among them 66.6% said that they had received 

these recommendations and knew that folic acid could prevent NTDs. The others (33.4%) reportedly knew that taking 

folic acid could “help” the fetus, but could not define specific health benefits.  

2.4 Discussion 
The prevalence of NTDs is three times higher in Turkey (3/1000) than in Western countries (1/1000) [17-19]. Geographical 

distribution of NTDs in the country confirms a relationship between the socioeconomic status and environmental factors 

for the development of NTDs [17]. In a multi-ethnic study, the lower use of folic acid supplements in Arab/Turkish 

ethnicities, is related to socio-economic factors rather than to lower educational attainment [20].  

As far as Turkey is concerned, the available data on the possible use of folic acid among pregnant women are limited and 

to the best of our knowledge, no data exist for Istanbul. Istanbul, which has experienced rapid urbanization and 

industrialization in the past few decades, is an overpopulated city, located in the European part of the Turkish territory. The 

citizens are thought to be one of the most educated groups, with medium or high socio-economical status in Turkey. In the 

present study we found that a large number of women take folic acid during pregnancy. A survey of women in the first 

trimester of pregnancy showed that 62.9% of them were users of folic acid and 100% of planned and 34.7% of unplanned 

pregnant women reported taking folic acid periconceptionally. The clear recommendations seemed effective enough that a 

significant percentage of pregnant clients attending the OGC reported being on current folic acid supplement. The high 

educational status of the population could be responsible for the large number of women using folic acid supplement. 
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The awareness and use of folic acid among pregnant women in the study area were as high as those in other parts of the 
world. Data reported during the past 7 years from United Arab Emirates [21], Norway [22], Israel [23], Qatar [24], and the 
United States [25] indicate awareness ranging from 46.4% (UAE) to 85.2% (Israel). The reported use of folic acid among 
reproductive-age women in these and other countries was also higher, ranging from 20.3% in Qatar, to 68% in Spain [21-26]. 
Turkey reported a lower rate of awareness (22%) among women who were delivered of live-born infants during the 
preceding 12 months [27]. This study could serve as a good indicator for the improvements in Turkish health organizations.  

Our findings were consistent with others who have reported that folic acid awareness predicts folic acid use [22, 23, 26, 28]. In 
our study, women who were aware of the importance of folic acid were 1.6 times more likely to take periconceptional folic 
acid than were women who were unaware of it. Despite the fact that almost 33.4% of the women had no clear picture of the 
benefits of folic acid usage, they began taking folic acid before conception.  

At the time the present survey was completed, premarital health examination at the local maternal and child health care 
centers was mandatory in Turkey for both men and women. This provides an opportuned setting for educating young 
couples about folic acid use, and its role in preventing NTDs. In Turkey, women who are planning marriage or pregnancy 
are advised to take 400 μg of supplemental folic acid every day starting before conception, through the end of the first 
trimester of pregnancy. In unplanned pregnancy, folic acid supplement is always recommended during pregnancy. There 
was a correlation between the doctors' recommendations and the actual degree to which women took folic acid prior to 
conception (data not given). Given these findings, this study suggests a potential role for the OGC in the prevention of 
NTDs, but it does not suggest that such an intervention would be effective in improving the rates of folic acid supplement 
among pregnant women. Special intervention plans should be developed for the population based on its cultural and 
socio-economic characteristics. This intervention could be as simple as screening childbearing-age women for folic acid 
use and providing information on the benefits of folic acid supplementation, as well as a list of community resources 
available to these patients. A detailed intervention plan should include three basic strategies: diet, folic acid supplement, 
and food fortification [29]. Other studies have reported that popular newspapers and the electronic media are more effective 
than printed material disseminated by health authorities [30]. 

The main limitation of our study was that it was conducted in only one province. Therefore, our findings may not be 
generalizable to other areas of the country. In addition, the study subjects were not randomly selected: those women who 
came to seek early prenatal care may be more conscious about their health and that of their unborn babies, or may enjoy a 
higher socioeconomic status than those who did not, which would result in an overestimation of folic acid awareness, use, 
and blood folate levels in the population. Third, we did not collect individual or family income data, which could confine 
the association between parity or other factors and use of folic acid. However, since the subjects were living in a socially 
and economically homogeneous geographical area, we do not expect that there was significant limitation. 

3 Conclusion 
Approximately, 1 out of 2 females had used folic acid during their pregnancy. This study suggests the potential extra-need 
for an educational intervention program as a means to improve folic acid supplement in unplanned pregnancies. Although 
such an intervention is effective, it targets only women planning a pregnancy or recently pregnant. It is important to train 
health workers in the community to recommend folic acid before, and not only after, conception. It is important for 
physicians to encourage a preconception examination in which counseling and recommendations for folic acid 
supplementation are provided.  
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