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b Centre de référence spina bifida et dysraphismes, Rennes University Hospital, France 
c Department of Urological Surgery, Clinique Mutualiste La Sagesse, Rennes, France   

A R T I C L E  I N F O   

Keywords: 
Folate 
Folic acid 
Dietary supplements 
Preconception care 
Pregnancy 

A B S T R A C T   

Folic acid insufficiency is an important risk factor for congenital neural tube defects. Despite recommendations 
and national campaigns, the proportion of women taking folic acid in the peri-conceptional period remains 
insufficient worldwide. We describe in this study the proportion of peri-conceptional folic acid supplementation 
use and its determinants among a population of hospital workers during the course of a prevention campaign. We 
performed a single-center cross sectional study in a university hospital in France. Data were collected during 2 
months in 2019 by an online questionnaire sent to all professionals. We collected information about folic acid 
supplementation use, its modalities (form, period, frequency and dosage) and reason for initiating or not sup-
plementation. Response rate was 11.4 % (n = 1,075/9,447). Among the 748 women who reported at least one 
pregnancy, 72.7 % (95 % CI: 69.4–76.0 %) reported taking folic acid during their last pregnancy. Main reason for 
initiating supplementation was information given by a health professional (87.8 %), especially by gynaecologists- 
obstetricians. Principal factors associated with folic acid supplementation use were age between 25 and 35 years, 
high level of education and recent pregnancy. Folic acid supplementation use is still not systematic before and 
during pregnancy, even among health professionals. There is a case for mandatory folic acid fortification for the 
French general population.   

1. Introduction 

Neural tube defects (NTDs) which include spinal dysraphism (spina 
bifida) and anencephaly are the most common form of congenital 
anomalies of the central nervous system. From 2015 to 2020, the 
EUROCAT registry estimated the prevalence of spinal dysraphism in 
Europe at 1.65/10,000 live births and 4.19/10,000 pregnancies (i.e.live 
births, stillbirths and terminations of pregnancy) (European Commis-
sion, 2022). In France the prevalence of spinal dysraphism over the same 
period was 0.91/10,000 live births and 6.07/10,000 pregnancies (De la 
Fournière et al., 2020). 

Spinal dysraphism and particularly myelomeningocele (i.e. open 
spina bifida) are in the vast majority of cases associated with motor and 
sensory impairment, lower urinary tract and anorectal disorders, sexual 
dysfunction and cognitive disorders; the most severe forms may lead to 
fetal death. There is no curative treatment and nearly ¾ of european 
couples choose to have a medical termination of pregnancy in case of 

prenatal diagnosis (European Commission, 2022). 
Folic acid insufficiency is an important risk factor for NTDs and is 

common during pregnancy because dietary intake is insufficient to cover 
daily needs, even with a balanced diet (ANSES, 2016; ANSES, 2021; 
Marchetta et al., 2015). Peri-conceptional folic acid supplementation 
use has been shown to reduce by 70 % the risk of NTDs and most health 
agencies in the United States and Europe recommend a supplementation 
of 400 μg/day oral folic during peri-conceptional period (Cawley et al., 
2016; Toivonen et al., 2018; De-Regil et al., 2015; Viswanathan et al., 
2017). However, despite these recommendations and national cam-
paigns, the proportion of women taking folic acid in the peri- 
conceptional period remains insufficient and varies widely from one 
country to another from 32 to 51 % in North America and between 9 and 
78 % in Europe (36 % in England, 45 % in Denmark, 19 % in Italy and 
25 % in Spain) according to the pooled prevalence from studies pub-
lished after 1990 (Toivonen et al., 2018). In France, the proportion of 
women who initiated supplementation of folic acid before pregnancy 
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remains low although it has increased since the recommendations in 
2009 (14.8 % in 2014, 23.2 % in 2016, and 28.3 % in 2021) (Le Ray 
et al., 2022). Possible factors associated with adequate supplementation 
of folic acid are higher socio-economic status, older maternal age, pri-
miparity and planned pregnancy but results remain controversial (de 
Walle and de Jong-van den Berg LTW., 2008; Guillaume et al., 2020; 
Rousseau et al., 2021; Tort et al., 2013). Prevention campaigns in the 
general population also seem to have beneficial effect on folic acid 
intake in the peri-conceptional period (Ray et al., 2004). 

This survey aimed to identify the proportion of peri-conceptional 
folic acid supplementation use and its determinants among a popula-
tion of hospital workers during the course of a prevention campaign. 

2. Methods 

2.1. Design and study population 

A descriptive single-center cross-sectional study was conducted by 
the spinal dysraphism reference center and the epidemiology and public 
health department of Rennes University Hospital over a week in 
September 2019. An online questionnaire published on the Sphinx 
Déclic platform was sent to all employees of Rennes University Hospital, 
health professionals or not, via their hospital e-mail address. A link was 
also posted on the institution’s intranet in order to target professionals 
who did not have a hospital e-mail address. This survey amongst hos-
pital workers was the first stage of a local campaign aimed to identify 
and understand the practices in folic acid intake in the peri-conceptional 
period and at the same time to raise the awareness of the need of folic 
acid supplementation use, since we added an information page at the 
end of the online survey. The campaign also included information stands 
organized in the hospital’s convivial areas and information flyers 
distributed among professionals. 

2.2. Collected data 

The questionnaire collected information on the respondent’s char-
acteristics (age, gender, parity, occupation, level of education, and year 
of last pregnancy). Women who had had at least one pregnancy were 
asked about their own intake of folic acid supplementation before and/ 
or during their last pregnancy. The different types of supplements were 
listed in the questionnaire. The reasons for initiating or not initiating 
supplementation were collected. Male professionals who reported a 
pregnancy of their partner were also asked to provide these data. If 
applicable, the supplementation modalities were detailed (form, fre-
quency, dosage and period). The current recommendations in France 
suggest a supplementation of 400 µg per day to prevent dysraphism and 
5 mg in case of NTDs antecedents whereas a dosage of 200 µg was 
initially recommended in the 1990 s French guidelines (Le Ray et al., 
2022; Tort et al., 2013). Finally, professionals were asked about their 
knowledge of the benefits of the use of folic acid supplementation. All 
the data collected were anonymous. The study protocol was reviewed 
and approved by the ethics committee of Rennes University Hospital 
(approval No. 19.70). 

2.3. Statistical analysis 

Characteristics of study population were described overall and ac-
cording to the respondent’s gender, age, level of education, occupation 
and previous pregnancies. Prevalence of folic acid intake was estimated 
with a 95 % confidence interval. Reasons and modalities of folic acid 
intake were described, as well as the reasons for not taking folic acid. 

Factors associated with folic acid supplementation use in women 
reporting at least one pregnancy were identified by bivariate and 
multivariate analysis using a logistic regression model. Variables intro-
duced in the multivariate model were submitted to a backward selec-
tion. The professionals who answered “I don’t know” to the question of 

folic acid supplementation use during their last pregnancy were initially 
excluded from the analysis. A sensitivity analysis was conducted 
considering that they had not taken any supplementation. The level of 
significance was 0.05. Analyses were performed using SAS 9.4 software. 

3. Results 

The participation rate was 11.4 % (1,075/9,447 employees of Ren-
nes university hospital during the study period, Fig. S1). The majority of 
respondents were women (87.3 %), aged between 30 and 40 years (39.2 
%) and most often technical and administrative staff or nurses and 
health managers (respectively 33.5 % and 28.0 %) (Table 1). 

Among the 748 women who had had at least one pregnancy, 68.9 % 
(95 %CI: 65.5–72.2 %) reported the use of folic acid supplementation 
before and/or during their last pregnancy, 25.8 % reported no use of 
folic acid supplementation, and 5.3 % did not know (Table 2). Among 
the 91 men whose partner had experienced at least one pregnancy, 62.6 
% reported that their partner had taken folic acid, 17.6 % that she had 
not, and 19.8 % did not know. 

Table 1 
Demographic and social characteristics of the professionals who responded to 
the online questionnaire on peri-conceptional use of folic acid (n = 1075), 
Rennes, France, 2019.   

Women (n =
938) 
n (%) 

Men (n =
137) 
n (%) 

All (n =
1,075) 
n (%) 

Age at the day of the survey 
(years)    

<30 153 (16.3) 24 (17.5) 177 (16.5) 
30–40 361 (38.5) 60 (43.8) 421 (39.2) 
40–50 244 (26.0) 31 (22.6) 275 (25.6) 
≥50 180 (19.2) 22 (16.1) 202 (18.8) 
Number of previous 

pregnancy(ies)    
0 190 (20.3) 46 (33.6) 236 (21.9) 
1 193 (20.6) 24 (17.5) 217 (20.2) 
2 349 (37.2) 45 (32.8) 394 (36.6) 
≥3 206 (21.9) 22 (16.1) 228 (21.2) 
Time since the last pregnancy 

(years)a    

≤10 462 (61.8) 62 (68.1) 524 (62.5) 
10–20 194 (25.9) 17 (18.7) 211 (25.1) 
>20 92 (12.3) 12 (13.2) 104 (12.4) 
Age at the last pregnancy a    

<= 25 y 33 (4.4) – – 
25–35 y 534 (71.4) – – 
>=35 y 181 (24.2) – – 
Level of education    
Primary or secondary school 43 (4.6) 3 (2.2) 46 (4.3) 
High school diploma 

(baccalaureat) 
103 (11.0) 10 (7.3) 113 (10.5) 

2 years after diploma 191 (20.4) 10 (7.3) 201 (18.7) 
3–4 years after diploma 313 (33.4) 29 (21.2) 342 (31.8) 
≥5 years after diploma 288 (30.7) 85 (62.0) 373 (34.7) 
Occupation    
Nursing assistant 73 (7.8) 2 (1.5) 75 (7.0) 
Nurse or nurse manager 276 (29.4) 25 (18.2) 301 (28.0) 
Midwife 31 (3.3) 2 (1.5) 33 (3.0) 
Physician (including junior) 109 (11.6) 49 (35.8) 158 (14.7) 
Gynaecologist-Obstetrician 10 (9.2) 0 (0.0) 10 (6.3) 
General practitioner 8 (7.3) 4 (8.2) 12 (7.6) 
Pediatrician 14 (12.8) 2 (4.1) 16 (10.1) 
Other medical specialties 61 (56.0) 33 (67.3) 94 (59.5) 
Other surgical specialties 9 (8.2) 5 (10.2) 14 (8.9) 
Unknown 7 (6.4) 5 (10.2) 12 (7.6) 
Pharmacist 17 (1.8) 6 (4.4) 23 (2.1) 
Other healthcare profesionnals b 109 (11.6) 16 (11.7) 125 (11.6) 
Technical or administrative staff 323 (34.4) 37 (27.0) 360 (33.5)  

a Among 748 women reported at least one pregnancy. 
b Radio manipulator, laboratory technician, physiotherapist, occupational 

therapist, dietician, psychologist, genetic counsellor, pharmacy technician, 
hospital porter. 
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Folic acid supplementation use was motivated in the majority of 
cases by information provided by an obstetrician-gynecologist, more 
rarely by a general practitioner or a midwife. Folic acid was most often 
taken alone (and not with other dietary supplements) and nearly 3/4 of 
the women declared having taken a supplement both before and after 
the beginning of the pregnancy. 

Of the 193 women who reported not having taken folic acid before or 
during their last pregnancy, 88.1 % (n = 170) declared that they had not 
been given the information (including two employees who said they had 
been given the information but late in the pregnancy), in 5.7 % (n = 11) 
the pregnancy was unplanned. Only 4.7 % (n = 9) did not want to take it 
and 1.5 % (n = 3) indicated that they had been prescribed folic acid but 
had forgotten to take it. Among the women who indicated that they did 
not wish to take supplements, three employees thought that a balanced 
diet was sufficient for folic acid intake: “I did not want to over-medicate 
my pregnancy at the time, thinking that eating well would be enough”, 
“Sufficient food intake”, “Balanced diet without the need for 
supplements”. 

Women’s age at last pregnancy (p = 0.049), level of education (p =
0.041), and time since the last pregnancy (p < 0.001) were factors 
significantly associated with the use of folic acid supplementation in 
multivariate analysis (Table 3). Similar results were found in the 
sensitivity analysis. 

In addition, the rate of employees declaring that they knew why it 
was recommended to take folic acid before and during pregnancy was 
61.2 % (n = 656) overall, 62.5 % of women (n = 584) and 52.9 % of men 
(n = 72), 92.4 % of doctors (n = 145), 97.0 % of midwives (n = 32), 62.2 
% of nurses and health care managers (n = 186), 40.0 % of health care 
assistants (n = 30), and 45.1 % of the technical or administrative staff (n 
= 162). The explanations given by the professionals spontaneously 
mentioned the term “spina bifida” in 24.7 % of cases (n = 162) and the 
term neural tube in 22.9 % of cases (n = 150). 

Finally, 31.7 % of the women surveyed (n = 308) reported having 
already advised a woman wishing to start a pregnancy to take folic acid. 

4. Discussion 

4.1. Principal findings 

Nearly 70 % of the women (respondent or partner of respondent) 
reported having taken folic acid supplements before and/or during 
pregnancy. The factors associated with folic acid supplementation use 
were age of women at the last pregnancy, their education level and the 
time since the last pregnancy. 

4.2. Interpretation 

4.2.1. Proportion of folic acid supplementation 
The prevalence of folic acid supplementation use in the peri- 

conceptional period was significantly higher than in studies already 
published in France (14.8 to 36.3 %) (Le Ray et al., 2022; Guillaume 
et al., 2020; Tort et al., 2013). This is probably explained by our specific 
sample made up of hospital workers, 2/3 of whom were health pro-
fessionals who acquired specific knowledge during their studies. 

4.2.2. Factors associated with inadequate supplementation 
Consistent with previous studies, ours results showed that younger 

women were less likely to use folic acid supplementation compared to 
women aged between 25 and 35 and women with higher education are 
more likely to use it compared with women who had studied up to 
primary or secondary school (Rousseau et al., 2021; Tort et al., 2013; 
Wegner et al., 2020; Bestwick et al., 2014). These factors reflect social 
inequalities in prevention that could be explained by lower access to 
care and reception of prevention campaigns, lower concern and 
knowledge about women’s health or more unplanned pregnancies 
(Lindquist et al., 2015). Financial reasons could also be mentioned as an 
obstacle but this seems unlikely in France as folic acid supplements are 
free if prescribed by a medical professional and the cost of folic acid 
supplementation bought over the counter is less than 3€/month (OECD, 
2021). Our results also indicate that women whose last pregnancy was 
<=10 years ago were more likely to have taken folic acid supplemen-
tation than women reporting a last pregnancy more than 10 years ago. 

Table 2 
Description of folic acid supplementation use, reasons and modalities of sup-
plementation among hospital professionals reporting at least one pregnancy (n 
= 839), Rennes, France, 2019.   

Women (n =
748) 
n (%)a 

Men (n =
91) 
n (%)a 

Folic acid supplementation use before and/or during the 
last pregnancy   

Yes 515 (68.9) 57 (62.6) 
No 193 (25.8) 16 (17.6) 
Do not know 40 (5.3) 18 (19.8) 
Discussion with a health professional before starting the 

pregnancy   
Yes 292 (52.6) 34 (45.3) 
No 255 (45.9) 37 (49.3) 
Do not know 8 (1.4) 4 (5.3) 
Reason for initiating supplementationb, c   

Information given by a health professional 452 (87.8) 43 (75.4) 
General practitioner 78 (15.1) 10 (17.5) 
Obstetrician gynecologist 297 (57.7) 29 (50.9) 
Midwife 52 (10.1) 2 (3.5) 
Pharmacist 0 (0.0) 0 (0.0) 
Nurse 1 (0.2) 0 (0.0) 
Unspecified 24 (4.7) 2 (3.5) 
Learned through studies 83 (16.1) 20 (35.1) 
Heard about it in the media 13 (2.5) 0 (0.0) 
Someone I know told me about it 24 (4.7) 3 (5.3) 
Took a supplement without knowing it contained folic 

acid 
7 (1.4) 5 (8.8) 

Do not know 7 (1.4) 0 (0.0) 
Formc   

Folic acid only 308 (62.9)  
Folic acid in multivitamin supplement 162 (33.1)  
Do not know 20 (4.1)  
Frequencyc   

Every day 421 (81.7)  
Every 2 days 7 (1.4)  
Less than 1 day/2 10 (1.9)  
Do not know 77 (14.9)  
Dosagec   

200 µg 12 (2.4)  
400 µg 80 (15.7)  
5 mg 42 (8.2)  
Do not know 375 (73.7)  
Period of supplementation c   

Before pregnancy   
Yes 243 (83.2)  
No 38 (13.0)  
Do not know 11 (3.8)  
During pregnancy   
Yes 252 (87.2)  
No 18 (6.2)  
Do not know 19 (6.6)  
Reason for not taking supplementationb,d   

No information given 170 (88.1)  
Unplanned pregnancy 11 (5.7)  
Did not want to take supplementation 9 (4.7)  
Prescribed but forgot to take it 3 (1.5)  
Unspecified 1 (0.5)  
Missing data: discussion with a health professional before starting the pregnancy (n =

193 for women and n = 16 for men); form (n = 25); dosage (n = 6): period of 
supplementation before pregnancy (n = 223), after pregnancy (n = 226); Reason for 
not taking supplementation (n = 1 for women and n = for men) 
a Percentages are calculated on available data (excluding missing data) 
b Several answers possible 
c Among professionals who declared folic acid supplementation use (women n =
515, men n = 57) 
d Among professionals who declared no folic acid supplementation use (n = 193)  
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This probably reflects the dissemination of supplementation recom-
mendations to the general public in France in the late 2000s (Haute 
Autorité de Santé, 2009). 

4.2.3. Importance of information and prescription by health professionals 
Lack of information on the benefit of folic acid was the first reason 

mentioned by women who reported no folic acid supplementation use 
during their last pregnancy. A first hypothesis to explain this lack of 
information could be a lack of appropriation of the recommendations by 
health professionals likely to be in contact with women before and 
during pregnancy, i.e. obstetrician-gynaecologists, general practitioners 
or sometimes midwives (Bitzer et al., 2013). However, in our sample, 
almost all physicians and midwives stated that they were aware of the 
usefulness of supplementation and were familiar with the prescription 
procedure. 

Another issue is the difficulty to reach women before the beginning 
of their pregnancy to deliver this information. In our sample, only half of 
the women mentioned their pregnancy intention to a health profes-
sional; this is consistent with a European survey which found that nearly 
60 % of women indicated that they had stopped using their method of 
contraception without first consulting a health care professional (Bitzer 
et al., 2013). Similarly, a recent French population-based study has 
estimated that only 37.9 % of women consulted a health professional in 
anticipation of a pregnancy, in spite of a pre-conception consultation 
having been recommended by French health authorities since 2009 
(Haute Autorité de Santé, 2009; Enquête nationale périnatale - Rapport, 
2021)In France, a recent health regulation introduced a medical 
consultation at each key age of life, including a consultation between the 
ages of 20 and 25, which could be a time to deliver this information (Loi 
de Financement de la Sécurité Sociale, 2023). 

The role of community pharmacists for counselling women of 
childbearing age about folic acid intake is also currently discussed 

(Prabahar and Alenazi, 2020), however, ours results as well as previous 
studies indicated that information is still rarely delivered in this context 
(Prabahar and Alenazi, 2020; Rodrigues and Dipietro, 2012). This could 
be explained by the difficulty of raising the subject with a woman of 
childbearing age who is consulting for another reason. 

Moreover, if the information is delivered at the right time, i.e. in the 
pre-conceptional period, the question is to know how it is delivered and 
what impact this information may have on the woman’s behaviour with 
regard to taking folic acid supplementation. In the Guillaume et al. 
study, only a quarter of the women had a correct perception of the 
reason for the use of folic acid supplementation, 16.1 % of them justified 
non-adherence to supplementation by a lack of understanding of the 
reason for supplementation and a third declared that they had not 
retained any information on the folic acid supplementation that had 
been prescribed (Guillaume et al., 2020). Finally, a large survey among 
22,925 European women reported that only 17 % of women were aware 
that folic acid reduces the risk of NTDs (Bitzer, 2013). 

4.2.4. Collective information through prevention campaigns 
Mass prevention campaigns in the general population have been also 

recognized as useful tools to inform couples and healthcare professionals 
and improve the folic acid intake in the peri-conceptional period. Thus, 
in the review of Ray et al, mass media campaigns on peri-conceptional 
use of folic acid increased significantly the rate of folic acid supple-
mentation intake by a factor of 1.7 to 7.2, but the post-campaign rate 
never reached 50 % (Ray et al., 2004). These campaigns allow the 
general population to be reached and not just women of reproductive 
age. However, one of the main limitations is that they may increase 
social inequalities in health (Amitai et al., 2004). 

Nevertheless, it remains difficult to spread a message of prevention 
concerning a rare and potentially serious pathology to women who do 
not necessarily have a pregnancy plan. Moreover, when there is a 

Table 3 
Factors associated with the use of folic acid supplementation among women reporting at least one pregnancy and having taken or not folic acid supplementation 
(excluding “I don’t remember”) (n = 708), Rennes, France, 2019.   

Folic acid supplementation use (n =
515) 

No folic acid supplementation 
use 
(n = 193) 

Crude OR 
[95 %CI] 

P Adjusted ORb 

[95 %CI] 
P 

Age at the last pregnancy, year     0.041  0.049 
<= 25 16 (3.1) 13 (6.7) 0.41 [0.19–0.88]  0.47 [0.18–1.19]  
25–35 381 (74.0) 128 (66.3) Ref.  Ref.  
>=35 118 (22.9) 52 (26.9) 0.76 [0.52–1.12]  0.63 [0.41–0.98]  
Level of education     <0.001  0.041 
Primary or secondary school 12 (2.3) 19 (9.8) Ref.  Ref.  
High school diploma 

(baccalaureat) 
47 (9.1) 21 (10.9) 3.54 [1.46–8.6]  3.42 [1.21–9.66]  

2 years after diploma 110 (21.4) 39 (20.2) 4.47 [1.99–10.04]  3.97 [1.53–10.28]  
3–4 years after diploma 179 (34.8) 73 (37.8) 3.88 [1.79–8.40]  3.61 [1.44–9.03]  
≥5 years after diploma 167 (32.4) 41 (21.2) 6.45 [2.90–14.34]  4.45 [1.74–11.37]  
Occupation     0.014   
Nurse or nurse management 159 (30.9) 71 (36.8) 0.76 [0.51–1.14]    
Physician, midwife or pharmacist 86 (16.7) 17 (8.8) 1.71 [0.94–3.11]    
Nursing assistant 30 (5.8) 21 (10.9) 0.48 [0.26–0.91]  – – 
Other healthcare profesionnals a 60 (11.6) 23 (11.9) 0.88 [0.50–1.55]    
Technical or administrative staff 180 (34.9) 61 (31.6) Ref.    
Number of previous pregnancy     <0.001   
1 155 (30.1) 30 (15.5) Ref.    
2 227 (44.1) 101 (52.3) 0.43 [0.28–0.69]  – – 
≥3 133 (25.8) 62 (32.1) 0.41 [0.25–0.68]    
Time since the last pregnancy 

(years)     
<0.001  <0.001 

≤10 393 (76.3) 30.0) 14.63 
[8.46–25.32]  

14.11 
[7.99–24.92]  

10–20 97 (18.8) 81 (42.0) 2.59 [1.48–4.52]  2.46 [1.37–4.43]  
>20 25 (4.8) 54 (28.0) Ref.  Ref.  

OR: Odds Ratio, CI: Confidence Interval. 
a radio manipulator, laboratory technician, physiotherapist, occupational therapist, dietician, psychologist, genetic counsellor, pharmacy technician, hospital 

porter. 
b OR adjusted on variables selected from backward procedure in the logistic regression model. 
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pregnancy plan, it implies taking a daily medication, in healthy women, 
sometimes for many months in case of fertility disorders. 

4.2.5. Mandatory folic acid fortification 
These reasons explain why, despite recommendations and successive 

prevention campaigns, the rate of supplementation use remains insuf-
ficient in Europe particularly among the most disadvantaged mothers 
(Toivonen et al., 2018; Le Ray et al., 2022; Haggarty, 2021). Over 60 
countries in America, Africa and Asia have decided to introduce 
mandatory folic acid fortification in wheat flour, maize flour and rice 
kernels (Kancherla et al., 2022). Although there is evidence that such 
strategy is effective, safe, socially equitable and cost-effective in 
reducing the prevalence and severity of NTDs it has not yet been 
introduced in Europe, except in Kosovo. The United Kingdom plans 
however to mandate folic acid fortification in wheat flour and this de-
cision should become effective by 2024 (Rodrigues and Dipietro, 2012; 
Haggarty, 2021; Kancherla et al., 2022; Williams et al., 2015; Mai et al., 
2022; Irvine et al., 2015; Atta et al., 2016; Pardo et al., 2022; Global 
Fortification Data Exchange, 2023). The number of NTD potentially 
prevented by flour fortification has been estimated up to 1,000 NTDs per 
year in Europe (Honein et al., 2001; Morris et al., 2021). Several recent 
positions of researchers including the European Board and College of 
obstetrics and gynaecology have called for mandatory flour fortification 
with folic acid (Kancherla et al., 2022; Kancherla et al., 2022; Wald, 
2022; Kar et al., 2022; Petch et al., 2022; Smith et al., 2022). 

5. Strengths and limitations 

To our knowledge, this study is the first one carried out in France 
over the last ten years on a sample of this size including both women and 
men. This study allowed to assess the knowledge of a large sample of 
hospital workers in a French University Hospital about the benefit of 
folic acid intake in peri-conceptional period. The survey was in itself a 
means of raising awareness of the recommendations concerning the use 
of folic acid supplementation among all hospital workers whether 
healthcare professionals or not. However, several limitations can be 
raised. Our sample consists of hospital workers and the results are not 
necessarily representative of the general population. There is an obvious 
selection bias as only 11.4 % of hospital employees answered our survey 
and the responders were more likely to be more attentive to this health 
issue. The medical professions were over-represented compared to the 
paramedical and administrative professions since the participation in 
this survey was on a voluntary basis and required having an individual 
professional email address, which is not the case for many paramedical 
employees. Moreover, some hospital workers may have exchanged 
views on the subject during the survey period, this may have influenced 
the results. In addition, the data collected concerning the use of folic 
acid supplementation were only declarative and could have been 
affected by memory bias if the last pregnancy had taken place in the 
distant past and by social desirability for health professionals. The 
number of men who responded to the questionnaire is limited, but data 
concerning them are still scarce (Yargawa and Leonardi-Bee, 2015). 
However, their role in pregnancy-related prevention as recipients of 
prevention messages, whether individually via health professionals or 
collectively via information campaigns, appears essential to increase the 
rate of intake of folic acid supplementation in the peri-conceptional 
period. 

6. Conclusion 

Folic acid supplementation use is still not systematic in before and 
during pregnancy, even among health professionals, who are supposed 
to be more aware of its benefits than the general population. Individual 
information for women and couples planning a pregnancy, and regular 
information campaigns run by the health authorities, have so far failed 
to provide a totally satisfactory response in France. There is certainly a 

case for mandatory folic acid fortification for the French general 
population. 
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