
Periconceptional Folic Acid Supplementation in a Nationally
Representative Sample of Mothers

Abstract:

S McNally, A Bourke
School of Psychology, Trinity College, College Green, Dublin 2

Abstract
This study reports recent trends in periconceptional folic acid use in Ireland using archived data from Growing Up in
Ireland â�� the National Longitudinal Study of Children. Of a sample of 10,891 mothers, 6,936 (64%) reported taking
folic acid before conception and 10,157 (93%) reported taking folic acid during the first trimester of pregnancy.
Younger (OR=0.38, 95% CI=0.29-0.50), lower income (OR=0.59, 95% CI=0.51-0.68), lower educated (OR=0.77, 95%
CI=0.66-0.89), and single mothers (OR=0.46, 95% CI=0.40-0.52) were less likely to have taken folic acid pre-conception.
A similar pattern was found post-conception with younger (OR=0.58, 95% CI=0.40-0.84), lower income (OR=0.40, 95%
CI=0.30-0.53), lower educated (OR=0.50, 95% CI=0.38-0.66), and single mothers (OR=0.74, 95% CI=0.60-0.91) less likely
to have taken folic acid post-conception. The findings highlight an ongoing need for targeted promotional campaigns to
increase supplementation rates among younger and socially disadvantaged mothers. 

Introduction
Neural tube defects (NTDs) are a serious and common type of birth defect, encompassing a broad range of congenital
spine and spinal cord defects

1
. Up to 70% of neural tube defects can be prevented by taking folate in its synthetic

form, folic acid, before conception and in the first 28 days of pregnancy
2-4

. While Ireland has one of the highest
incidence rates of NTDs in Europe, the incidence of NTDs in Ireland has however been in steady decline

5
. This is

thought to be due to increases in the voluntary fortification of some foods and increased intake of multivitamin
supplements

6
. The Food Safety Authority of Ireland (2008) conducted a study of the blood folate levels of subgroups of

the Irish population and found that 93% of its sample of childbearing women (n=259) had an adequate folate status, with
52% of the sample of women having optimal levels of folate for the prevention of NTDs. Despite an increase in folate
levels and a decrease in the occurrence of NTDs in Ireland, researchers have identified a need for campaigns that
promote folic acid supplementation in Ireland, with accurate and clear promotion of the importance of taking folic
acid

7
.

Ireland has a supplementation policy with regard to increasing folic acid intake among women of childbearing age
8
.

Rates of folic acid supplementation during the periconceptional period are estimated to be quite low
9
. However, recent

Irish studies of folic acid use in obstetric populations report high percentages of mothers using folic acid during
pregnancy including reports of 84%

10
, 85%

11
 and 88%

7
. Reports of folic acid intake in the recommended period immediately

before and during the first trimester of pregnancy have been much lower ranging from 19%10 to 44%
7
. Greater awareness

and use of folic acid supplements is associated with higher income and education
12

, being in a relationship and being
older

13
. Pregnancy intention

14
, consultation with a healthcare provider

14
, and smoking and drinking behaviours

13
 are

additional maternal characteristics associated with supplementation.

Using archived data from Growing Up in Ireland â�� the National Longitudinal Study of Children (GUI), this study aimed
to add to knowledge about folic acid use in Ireland by providing recent data on the prevalence of, and trends in, folic
acid use among a nationally representative sample of mothers in Ireland. GUI is the largest survey of its kind to be
conducted in Ireland and the archived data available at the Irish Social Science Data Archive (ISSDA) provides a rich
source of information on factors affecting childrenâ��s development in Ireland, including maternal health behaviours
before and during pregnancy. GUI implemented a strict sampling procedure

15
 to ensure that the sample was representative

of children and their families from different locations in Ireland and from different social and economic backgrounds.
This study sought to capitalise on available socio-demographic data from this large sample to examine predictors of
folic acid use, including maternal income, education, age, and relationship status.

Methods
The infant cohort sample of GUI consisted of 11,134 nine-month-olds and their families who were resident in Ireland
between September 2008 and April 2009. The project was subject to ethical approval by a Research Ethics Committee
convened by the Department of Health and Children. Using the Child Benefit register as a sampling frame, sample
selection was determined by a systematic random sampling procedure, using a random start and a constant sampling
fraction

15
. The sample was pre-stratified by marital status, county of residence, nationality, and number of children

in the child benefit claim.

A team of trained interviewers carried out interviews with primary caregivers at home, nine months after the birth of
the study child. Primary caregivers were asked to complete a main questionnaire and a sensitive questionnaire. Data
from the main questionnaire were archived in an anonymised microdata file (AMF), and include information on folic acid
use, maternal characteristics and socio-demographic variables. Sensitive data regarding pregnancy intention, and
maternal smoking and drink behaviours were not included in the AMF and are therefore not included in this analysis.
Primary caregivers completed a detailed questionnaire regarding several aspects of the infantâ��s development,
including parental behaviours before, during, and after the birth of the child. 11,093 mothers completed the primary
caregiver questionnaire (mean age = 31.6). As part of the questionnaire, mothers were asked by the interviewer to
report: (1) whether or not they took folic acid or folate before becoming pregnant with the study child; and (2)
whether or not they took folic acid or folate during the first trimester of pregnancy. Ninety-eight percent of mothers
responded to both of these questions (n = 10,891) and the following analysis is based on this sample population.

Data were re-weighted prior to analysis to compensate for any imbalances in the current sample as compared with the
overall population. The data were adjusted using the GROSS programme

15
 which calibrated the sample to 73,662 infants

aged less than one year who were on the Irish Child Benefit Register in 2008. Data were initially examined to determine
the frequency of folic acid/folate use among mothers in Ireland. Data were then examined using binary logistic
regression to determine the manner in which motherâ��s age, income, education, relationship status, and location (urban
or rural) successfully predicted folic acid use. Binary logistic regression was used to calculate the adjusted and
unadjusted odds ratios (ORs) with 95% confidence intervals (CIs) as estimates of effects, with folic acid use as the
outcome variable. Logistic regressions were carried out on the data: (1) to examine the maternal characteristics
associated with pre-conceptional folic acid use; and (2) to examine the maternal characteristics associated with folic
acid use in the first trimester of pregnancy. The category which had the largest number of participants was chosen as
the reference category for each variable in the regression model16. Statistical analysis was performed using PASW
statistics 18 for Windows Release 18.0 (SPSS Inc, Chicago, IL).

Results
Pre-conceptional Folic Acid Use
Results indicated that 64% of mothers took folic acid prior to becoming pregnant. The largest disparity in terms of
folic acid use was seen with regard to maternal age. Seventy-four percent of the women from the older age group (over
35) used folic acid prior to becoming pregnant, compared with 29% of the younger age group (under 20). Adolescent
mothers were least likely to take folic acid prior to conception (OR = 0.38, 95% CI = 0.29-0.50). As shown in Table 1,
analysis using a Binary Logistic Regression indicated that mothers with a higher income, education, and age, and those
in a relationship were significantly more likely to take folic acid prior to becoming pregnant. Mothers living in rural
locations were more likely than mothers living in urban locations to report taking folic acid before pregnancy but this
difference was not significant in the fully adjusted model.

First Trimester Folic Acid Use
Results indicated that 93% of mothers reported taking folic acid in the first trimester of pregnancy. Table 2 presents
the maternal characteristics that predicted folic acid use during this period. As with pre-conceptional use, mothers
with a higher income, education, and age, and those in a relationship were significantly more likely to take folic acid
during pregnancy. Mothers living in rural locations were more likely than mothers living in urban locations to report
taking folic acid during pregnancy but again this difference was attenuated in the fully adjusted model.
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Discussion
Almost two thirds of mothers interviewed reported taking folic acid before pregnancy while the vast majority of mothers
reported taking folic acid during the first trimester of pregnancy. The high percentage of mothers who reported folic
acid use during pregnancy in the current study is similar to recent supplementation studies in Ireland

7,10
. However, the

percentage of mothers who reported pre-conceptional folic acid use is much higher than previous studies
10,11

. Research
suggests that retrospective reporting of maternal health behaviours results in higher estimates

17
, and it is likely

that maternal reports of folic acid use nine months after the birth of the study child are subject to recall bias.
Previous Irish studies which investigated folic acid use in obstetric populations conducted interviews during
pregnancy

10,11
 and were therefore less subject to recall bias. The GUI sample may also differ from these studies by

having a high percentage of mothers with some third level education (57%) and a high percentage of older mothers (61%
aged 31 years or older). Higher levels of education and being older is associated with greater compliance with folic
acid recommendations

12
 and the reports of pre-conceptional folic acid use may be affected by the education status and

age of the participants in the study.

Higher reports of folic acid use before pregnancy may also be due to the non-specification of the type of preparation
and dose of folic acid in the studyâ��s questions regarding folic acid use, with mothers potentially reporting
multivitamin supplementation or other less effective forms of folic acid intake. The timing of folic acid use during
the first trimester of pregnancy was also not specified. Thus while the vast majority of mothers reported folic acid
use during the first trimester of pregnancy, many of these may have begun to take it too late (post day 28) or not
enough (<.4mg) to gain protective effects. Finally, the current study does not include analysis of maternal
characteristics which are associated with folic acid supplementation, such as pregnancy intention, and smoking and
drinking behaviours

14
. Future research on the role of these variables in folic acid supplementation using a large

cohort sample such as GUI would greatly contribute to current knowledge regarding folic acid practices in Ireland.

Despite these limitations the data provide us with information on folic acid use for a nationally representative sample
of Irish mothers. Trends reported here regarding socio-demographic factors affecting folic acid use are in keeping with
findings from other studies regarding health inequalities in folic acid supplementation

13,18
. The current study found

that women of lowest income, education, and age are most at risk for inadequate intake of folic acid prior to
conception and during the first trimester of pregnancy, and that single mothers are also significantly less likely to
report having participated in these health behaviours. These findings highlight a group of mothers currently most at
risk for non-compliance with folic acid health recommendations in Ireland, and provide significant support for previous
calls for targeted awareness campaigns that can reach this group of disadvantaged mothers

6,7
.

Correspondence: S McNally
School of Psychology, Trinity College, College Green, Dublin 2
Email: mcnalls1@tcd.ie

Acknowledgements 
The Growing Up in Ireland data have been funded by the Government of Ireland through the Office of the Minister for
Children and Youth Affairs; have been collected under the Statistics Act, 1993, of the CSO. The project has been
designed and implemented by the joint ESRI-TCD Growing Up in Ireland Study Team. The authors are greatly indebted to
families who participated in this study.

References 
1. Kaufman BA. Neural Tube Defects. New York: Elsevier; 2004.
2. Watkins ML. The efficacy of folic acid prophylaxis for the prevention of neural tube defects. Ment Retard Dev
Disabil Res Rev. 1998; 4:282â��290.
3. Czeizel AE, Dudas I. Prevention of the first occurrence of neural-tube defects by periconceptional vitamin
supplementation. N Engl J Med. 1992; 327:1832â��1835
4. Czeizel AE. Reduction of urinary tract and cardiovascular defects by periconceptional multivitamin supplementation.
Am J Med Genet. 1996; 62:179â��183.
5. Busby A, Armstrong B, Dolk H, Armstrong N, Haeusler M, Berghold A, Haeusler M, Berghold A,Gillerot Y, Baguette A,
Gjergja R, Barisic I, Christiansen M, Goujard J, Steinbicker V, Rˆ¶sch C, McDonnell R, Scarano G, Calzolari E, Neville
A, Cocchi G, Bianca S, Gatt M, De Walle H, Braz P, Latos-Bielenska A, Gener B, Portillo I, Addor M, Abramsky L,
Ritvanen A, Robert-Gnansia E, Daltveit A, Aneren G, Olars B, Edwards G. Preventing neural tube defects in Europe: A
missed opportunity. Reprod Toxicol. 2005; 20:393-402.
6. Food Safety Authority of Ireland. Report of the Implementation Group on Folic Acid Food Fortification to the
Department of Health and Children. Food Safety Authority of Ireland: Dublin. 2008
7. Tarrant RC, Younger KM, Sheridan-Pereira M, Kearney JM. Maternal health behaviours during pregnancy in an Irish
obstetric population and associations with socio-demographic and infant characteristics. Europ J of Clinl Nut. 2011;
65:470-479.
8. Ray JG, Singh G, Burrows RF. Evidence for suboptimal use of periconceptional folic acid supplements globally. BJOG.
2004; 111:399-408.
9. Meijer WM, deWalle HE. Differences in folic-acid policy and the prevalence of neural-tube defects in Europe;
recommendations for food fortification in a EUROCAT report. Ned. Tijdschr. Geneeskd. 2005; 149:2561â��2564.
10. McNulty B, Pentieva K, Marshall B, Ward M, Molloy, AM, Scott JM, McNulty H. Women’s compliance with current folic
acid recommendations and achievement of optimal vitamin status for preventing neural tube defects. Hum Reprod. 2011;
26:1530-1536.
11. McGuire M, Cleary B, Sahm L, Murphy DJ. Prevalence and predictors of periconceptional folic acid uptake-
prospective cohort study in an Irish urban obstetric population. Hum Reprod. 2010; 25, 535â��543.
12. Stockley L, Lund V. Use of folic acid supplements, particularly by low-income and young women: a series of
systematic reviews to inform public health policy in the UK. Public Health Nutr. 2008; 11, 807-821.
13. Timmermans S, Jaddoe VW, Hofman A, Steegers-Theunissen RP, Steegers EA. Periconception folic acid supplementation,
fetal growth and the risks of low birth weight and preterm birth: the Generation R Study. Br J Nutr. 2009; 102:777-785.
14. de Jong-van den Berg LT, Hernandez-Diaz S, Werler MM, Louik C, Mitchell AA. Trends and predictors of folic acid
awareness and periconceptional use in pregnant women. Am J Obstet Gynecol. 2005; 192:121-128.
15. Quail A, Williams J, McCrory C, Murray A, Thornton MA, Summary guide to Wave 1 of the Infant Cohort (at 9 months)
of Growing Up in Ireland. 2011; Available at
http://www.ucd.ie/issda/static/documentation/esri/GUI-SummaryGuideInfants.pdf. (Accessed 18 July 2010).
16. Field A. Discovering Statistics Using SPSS. London. Sage; 2009.
17. Ford RP, Tappin DM, Schluter PJ, Wild CJ. Smoking during pregnancy: how reliable are maternal self reports in New
Zealand. J Epidemiol Community Health 1997; 51:246â��251.
18. McDonnell R, Johnson Z, Doyle A, Sayers G. Determinants of folic acid knowledge and use among antenatal women. J
Public Health Med. 1999; 21:145-149. 

Comments:

Periconceptional Folic Acid Supplementation in a Nationally Representative Sample of Mothers 2

mailto:mcnalls1@tcd.ie
http://www.ucd.ie/issda/static/documentation/esri/GUI-SummaryGuideInfants.pdf
http://www.imo.ie/login.xml/

