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Knowledge about folic acid supplementation in women
presenting for antenatal care
S Cawley1, L Mullaney1, A McKeating2, M Farren2, D McCartney1 and MJ Turner2

BACKGROUND/OBJECTIVES: The incidence of neural tube defects (NTDs) in Ireland has increased in recent years. This study examines
knowledge about folic acid (FA) supplementation for the prevention of NTDs among women presenting for antenatal care.
SUBJECTS/METHODS: Women were recruited at their convenience in the first trimester after sonographic confirmation of an
ongoing singleton pregnancy. A detailed questionnaire was completed under the supervision of a research dietitian. Clinical and
socio-demographic details were collected.
RESULTS: Of the 587 women studied, 96% took FA during early pregnancy. Of these, 56.4% cited brain/spinal development or the
prevention of brain/spinal defects, spina bifida or NTDs as the reason for taking FA. Multivariate analysis showed that women who
were experiencing material deprivation or who were living in Ireland o5 years were least likely to be knowledgeable about the
benefits of FA supplementation (Po0.05 for both). Over half (57.1%) of the women did not take FA preconceptionally. The main
reason reported for not supplementing preconceptionally was that the woman did not expect to get pregnant (76.4%). Over one-
third of women (35%), however, reported that they did not know they needed to take FA before becoming pregnant.
CONCLUSIONS: These results highlight the need for a renewed public health campaign in Ireland about the importance of FA. As
well as focusing on women who have recently come to live in Ireland, this campaign needs focus on women living in deprivation, as
these are the women most at risk of having inadequate knowledge about the importance of FA in improving pregnancy outcomes.
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INTRODUCTION
Neural tube defects (NTDs) are major congenital anomalies that
are potentially preventable by periconceptional supplementation
with folic acid (FA).1,2 The most recent sustained public health
campaign in Ireland to increase awareness about the importance
of FA for NTD prevention was held in 2005.3 A recent
comprehensive national audit of NTDs in Ireland has shown that
the incidence of NTDs increased between 2009 and 2011.4 We
recently reported that uptake of periconceptional FA supplemen-
tation among pregnant women in Ireland remains low, with only
24.7% taking FA for 412 weeks preconceptionally as required to
minimise NTD risk.5–9 In a separate study, we examined trends in
FA supplementation practices from 2009 to 2013 and showed that
the rate of periconceptional FA supplementation decreased over
this 5-year period, particularly among women who were multi-
parous, aged 30–39 years, Irish born or obese.10

Perhaps this is not surprising given the wide national and
international variability in guidelines for FA supplementation in
pregnancy.11,12 The lack of standardised guidelines may con-
tribute to a lack of clarity in communications with women about
FA supplementation. There is a need for contemporary data on
women’s knowledge about FA supplementation given the recent
upward trend in NTD incidence in Ireland, the variability in
national and international FA guidelines and the poor supple-
mentation practices observed among Irish women, particularly
preconceptionally.4,5,11

The aim of this study was therefore to examine knowledge
about the importance of FA supplementation for pregnancy
outcomes among women presenting for antenatal care.

MATERIALS AND METH Q7ODS
The Coombe Women and Infants University Hospital (CWIUH) in Dublin is
one of the largest maternity hospitals in the European Union and cares for
women from all socio-economic groups and across the urban–rural divide.
Data were collected from pregnant women attending CWIUH between
January and September 2014. Women’s socio-demographic and clinical
details were computerised routinely at their first antenatal visit. The
inclusion criteria for this study were presentation for antenatal care after an
ultrasound examination confirmed an ongoing singleton pregnancy in the
first trimester. The exclusion criteria were multiple pregnancies and a
woman’s inability to understand English.
Women were recruited by convenience sampling at their first antenatal

visit, before 18-week gestation. If the woman agreed to participate in the
study, she was given the relevant questionnaire. This questionnaire was
completed under the supervision of a research dietitian, taking approxi-
mately 15 min.

FA questionnaire
The FA questionnaire captured data about the use of FA both
preconceptionally and periconceptionally. Maternal characteristics such
as socio-economic status, highest level of education attained, smoking
status and the number of years spent living in Ireland were also
collected.
Knowledge about the importance of FA supplementation was assessed

using a number of questions. Participants were asked by open-ended
question, ‘Why do you take folic acid?’ If participants said, for example, ‘….
for my baby’s health…’, the investigator probed further about the aspects
of their baby’s health, which the participant felt FA was important for. The
data from this question were subsequently categorised thematically into
21 reasons why women reported taking FA, as well as another category
entitled ‘I don’t know why I am taking folic acid’.
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Women were asked three further questions about FA. These questions
were closed-ended and categorical in nature with pre-defined answer
options selected by the woman.

Anthropometric data
Height was measured to the nearest centimetre using a Seca wall-
mounted digital stadiometer (Seca, Birmingham, UK) with the woman
standing in her bare feet. Weight and body composition were measured
digitally using a Tanita Body Composition Analyser Model MC-180MA III
(Tanita Corp, Tokyo, Japan) and a body mass index (BMI) was calculated.
Information on socio-economic status was derived using questions from

the EU Survey on Income and Living Conditions.13 Material indices of
disadvantage including relative income poverty and relative deprivation
status were derived, while consistent poverty status was also calculated.
Relative deprivation was assessed by determining whether respondents
had experienced the enforced absence (owing to financial constraint) of
⩾ 2 basic necessities from a list of 11 over the past year. Relative income
poverty status was determined by comparing equivalised household
income against the 60% national median income threshold. Consistent
poverty was identified if a respondent was categorised as being in relative
income poverty in addition to experiencing the enforced absence of ⩾ 2 of
the 11 basic markers of deprivation. The detailed methodological
algorithms used to calculate these indicators of poverty are described in
a document produced by the European Commission14 and have now been
adopted by the Irish Central Statistics Office.13 Written informed consent
was obtained from all participants. The study was approved by the
Hospital’s Research Ethics Committee (Study Reference No: 27–2013).15

Data from the participants’ questionnaires were anonymised and coded
onQ1 a Microsoft Excel spreadsheet. Where appropriate, continuous variables
were collapsed into categorical variables. The distribution of continuous
data was assessed for normality by determining the kurtosis and skewness
of the distribution and assessing the associated Kolmogorov–Smirnov
statistics and by a visual inspection of the distribution histogram and
boxplot.
Descriptive statistics were first used to describe the characteristics of the

study cohort. Inferential chi-square tests for independence were then used
to analyse differences in categorical variables (for example, the use of FA
supplements preconceptionally, FA supplementation for 412 weeks
preconceptionally, appropriate knowledge about the importance of FA
supplementation) between different population groups.
Binary logistic regression analyses were finally performed to assess the

independent associations between a number of putative predictor
variables and the likelihood of having appropriate FA knowledge. Factors
were included in the multivariate model based on a statistically significant
finding from the preceding univariate analyses (Po0.05), their previous
association with FA supplementation practices5 and on the achievement of
sufficient numbers in each category of the variable to ensure that the
assumptions for binary logistic regression analysis were met.
The dependent FA knowledge variable in this model was defined

according to participant responses about why they used FA. Women who
cited protection against NTDs, spina bifida, anencephaly, brain defects or
spinal defects or who cited spinal or brain development as their reason for
FA use were adjudged to have appropriate FA knowledge. Five
independent variables (years spent living in Ireland, BMI, relative
deprivation status, whether the pregnancy was planned or not and parity)
were included in the model, with a P-value o0.05 considered to be
statistically significant.

RESULTS
Of the women approached to take part in the study, 24 declined
to participate usually because of time constraints, for example,
they had to return to work. The characteristics of the women who
agreed to be interviewed (n= 587) are shown in Table 1. This
number was chosen based on the number of participants
recruited in studies with similar outcomes.16–19 The characteristics
of the study population were similar to those of the broader
hospital population and the national obstetric population in terms
of their major socio-demographic and other indicators (for
example, age, socio-economic status, weight and so on)15,20

Overall, 18.1% of these women (n= 106) were obese based on a
BMI⩾ 30 kg/m2. Of the 564 women (96.1%) who reported taking

FA at any point during their pregnancy, 92% (n= 516) said that
they were taking FA ‘for a healthy baby’ when asked to select
reasons from a range of possible answers (see Methods section for
categories; Table 2).
However, when questioned in an open-ended manner, ‘Why do

you take folic acid?’, only 56.4% (n= 318) of the women who took
FA during their pregnancy mentioned the importance of FA in
‘spinal or brain development’ or in the prevention of ‘spinal or
brain defects’, ‘spina bifida’ or ‘neural tube defects’. Numerous
other reasons were reported by women for taking FA, including
‘for baby’s health and development’, ‘because my doctor told me
to’, ‘for prevention of miscarriage’, ‘for nutrients’ and ‘for baby’s
bones’ (Table 3).
Among those who did not supplement with FA preconcep-

tionally (n= 331), the main reason reported for not doing so was
that the woman did not expect to get pregnant (76.4%). Over
one-third of women (35%) who did not supplement precon-
ceptionally, however, reported that they did not know that they
needed to take FA before becoming pregnant (Table 2). For
those who took FA both preconceptionally and postconception-
ally and for those who took FA only after becoming pregnant,
the main sources of this advice were the family doctor, family
and friends.
There was no significant difference in knowledge about

the reasons for taking FA between those who took FA for
12 weeks preconceptionally (58.6% with appropriate knowledge;
n= 85/145) compared with those who did not take FA for
12 weeks preconceptionally (55.6% with appropriate knowledge;
n= 233/419) (P= 0.594).
There was also no difference in FA knowledge between

those who took FA for any duration preconceptionally (56%;
n= 141/252) compared with those who only took FA once they
found out that they were pregnant (56.7%; n= 177/312)
(P= 0.920).
For those who took FA at any point during their pregnancy, the

factors associated with appropriate FA knowledge upon univariate
analyses are shown in Table 4. These data show that women who
had a healthy BMI were more likely to know the reasons for taking
FA in pregnancy (Po0.05), with FA knowledge declining
consistently as BMI increased above the ideal weight range.
Women experiencing relative deprivation were less likely to have

Table 1. Characteristics of the study population

(n= 587)

Age (years; mean (s.d.)) 30.5 (5.5)
Weight (kg; mean (s.d.))a 69.3 (15.4)
Body mass index (kg/m2; mean (s.d.))a 25.8 (5.3)
Underweight (%; n) 1.9 (n= 11)
Ideal weight (%; n) 50.7 (n= 296)
Overweight (%; n) 29.3 (n= 171)
Obese (%; n) 18.1 (n= 106)

Nulliparous (%; n)b 40.2 (n= 235)

Marital statusb

Single (%; n) 48.0 (n= 280)

Smokingc

Current smoker (%; n) 12.7 (n= 73)
Former smoker (%; n) 35.2 (n= 203)
Never smoked (%; n) 52.0 (n= 300)

Taking FA postconceptionally (%; n) 96.1 (n= 564)
Taking FA preconceptionally and postconceptionally (%; n) 42. 9 (n= 252)
Taking FA 412 weeks preconceptionally (%; n) 24.7 (n= 145)

Abbreviation: FA, folic acid. aData for n= 584. bData for n= 583. cData for
n= 576.
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Table 2. Knowledge and attitudes related to folic acid and neural tube
defects (NTDs)

% (n)

Advice source to take folic acid for those who took FA during pregnancya

Midwife 9.4 (53/563)
Nurse 5.3 (30/563)
Family doctor 63.1 (355/563)
Obstetrician 3.6 (20/563)
Family/friends 25.6 (144/563)
Internet 11.7 (66/563)
Magazine 6.2 (35/563)
Radio or television 3.9 (22/563)
Other 5.0 (28/563)

Advice source to take folic acid for those who took FA before pregnancya

Midwife 7.6 (19/251)
Nurse 6.8 (17/251)
Obstetrician 4.8 ( 12/251)
Family doctor 55 (138/251)
Family/friends 33.5 (84/251)
Magazines 7.6 (19/251)
Internet 17.5 (44/251)
Radio 5.2 (13/251)
Other 6 (15/251)

Why do you take folic acid?b

I don't usually eat the right foods 20.4 (114/560)
Prevents heart disease 4.3 (24/560)
Good for health 41.4 (232/560)
For a healthy baby 92.0 (516/560)
Family and friends say it is good 37.0 (207/560)
Doctor and nurse say it is good 53.6 (300/560)

Why did you not take folic acid before becoming pregnant?
Did not expect to get pregnant 76.4 (253/331)
Did not think I needed to take it 35 (116/331)
Vitamins are too expensive 0.0 (0/331)
Vitamins gave me side effects 0.6 (2/331)

Abbreviation:Q4 FA, folic acid. aData missing for n= 1. bData missing for n= 4.

Table 3. Knowledge about the reasons for taking FA among those
supplemented with FA during pregnancy (n= 564)

Reason stated for taking FA supplements % (n)

To prevent spina bifida 34.2 (193)
It is important for baby’s health 14.4 (81)
To prevent neural tube defects 8.9 (50)
It is important for baby’s development 6.9 (39)
It is important for pregnancy 6.7 (38)
To support spine development 6.0 (34)
Don't know 5.5 (31)
Because the doctor told me to 3.4 (19)
To prevent spine defects 3.2 (18)
To support brain development 2.7 (15)
To prevent brain defects 1.4 (8)
To enhance nutrient intake 1.2 (7)
Because I was planning the pregnancy 1.2 (7)
To support bone development/bones 1.1 (6)
Because I have epilepsy 0.9 (5)
To prevent miscarriage 0.7 (4)
To prevent cleft palate 0.5 (3)
To prevent osteoporosis 0.2 (1)
To prevent cystic fibrosis 0.4 (2)
To prevent Down’s syndrome 0.4 (2)
To improve energy levels 0.2 (1)

Abbreviation: FA, folic acid.

Table 4. Univariate analysis of factors associated with appropriate FA
knowledge among those taking FA during pregnancy (n= 564)

n Mentioned NTD/spina
bifida/anencephaly/

spinal or brain
development/

prevention of spinal or
brain defects

% (n)

P

Body mass index (kg/m2)a 0.022
o18.5 8 50.0 (4)
18.5–24.9 285 63.5 (181)
25–29.9 164 50.6 (83)
30–34.9 66 48.5 (32)
35–39.9 25 44.0 (11)
⩾ 40 15 38.5 (5)

Age (years) 0.766
o22 39 61.5 (24)
22–30 235 55.3 (130)
430 290 56.6 (164)

Years living in Ireland
o5 25 36.0 (9) 0.068
5–10 92 62.0 (57)
410 years 447 56.4 (252)

Years required for full-time educationb

⩽ 15 102 54.9 (56) 0.239
16–18 95 66.3 (63)
419 69 63.3 (38)

Age completed for full-time educationb 0.563
⩽ 21 142 59.2 (84)
422 115 63.5 (73)

Paritya

Nulliparous 229 58.5 (134) 0.477
Multiparous 332 55.1 (183)

Planned pregnancyc

Yes 347 59.7 (207) 0.061
No 213 51.2 (109)

Marriedc

Yes 286 57.3 (164) 0.719
No 274 55.5 (152)

Current smokerd

No 488 57.8 (282) 0.078
Yes 66 45.5 (30)

Place of birthe

Irish 421 56.8 (239) 0.748
Non-Irish 38 52.6 (20)

Relative income povertyf

Yes 72 48.6 (35) 0.116
No 300 59.7 (179)

Relative deprivationg

Yes 45 40.0 (18) 0.023
No 496 58.7 (291)

Consistent povertyh

Yes 19 36.8 (7) 0.097
No 346 59.0 (204)

Assisted reproductioni 0.676
Yes 12 66.7 (8)
No 550 56.4 (310)

Abbreviations: FA, folic acid; NTD, Q5neural tube defect. Statistical test used is
cross-tabulation. aData for n= 561. bData for n= 257. cData for n= 560.
dData for n= 554. eData for n= 459. fData for n= 372. gData for n= 541.
hData for n= 365. iData for n= 562.

Folic acid supplementation in NTDs
S Cawley et al

3

© 2016 Macmillan Publishers Limited European Journal of Clinical Nutrition (2016), 1 – 6



appropriate knowledge about the reasons for taking FA however
(Po0.05). Also, despite a low number of participants in this
category, those who were living in Ireland o5 years showed a
tendency to have poorer knowledge than those who were living
in Ireland for 5–10 years or for 410 years (P= 0.07). When women
living in Ireland for o5 years were compared against those living
in Ireland for 410 years, the women living in Ireland 410 years
had superior knowledge (P= 0.04).
Further multivariate binary logistic analyses were also under-

taken to adjust for the potential confounding effect of other
factors in determining the correlates of appropriate FA knowledge
(Table 5). The full regression model from which these data were
derived explained 5% (Cox and Snell R Square) to 6% (Nagelkerke
R Square) of the variance in FA use for ⩾ 12 weeks preconcep-
tionally. These analyses showed that, among women who took FA
during their pregnancy, those who were experiencing relative
deprivation continued to have a poorer knowledge than their
more affluent peers (P= 0.034). Those who were living in Ireland
o5 years were also less likely to have appropriate knowledge
about the benefits of FA supplementation than either those living
in Ireland for 5–10 years (P= 0.039) or those living in Ireland for
410 years (P= 0.038).

DISCUSSION
This observational study of 587 women presenting for antenatal
care found that, of those women who reported taking FA during
their pregnancy, only half took FA to prevent NTDs or
anencephaly or spina bifida or spinal or brain defects or because
they believed it to be important for spinal and brain development.

On multivariate analysis, those who were experiencing relative
deprivation had poorer knowledge about FA than their more
affluent peers (P= 0.034). Those who were living in Ireland o5
years were also less likely to have appropriate knowledge about
the benefits of FA supplementation than those living in Ireland for
45 years (Po0.05). Of those who reported taking FA during their
pregnancy, 55% reported the family doctor as the primary source
of advice and information concerning FA, followed by family and
friends (25.6%). One-third of women who did not supplement
preconceptionally reported that they did not know that they
needed to take FA before becoming pregnant. Women reported
that the main reason for not taking FA before their pregnancy was
that they did not expect to get pregnant. This highlights the
importance of pregnancy planning as a predictor of FA use among
women in Ireland.
Previous international studies have shown that 16–72% of

women were aware of the NTD-protective benefits of FA.16–19,21–23

One Irish study of 313 women found that 10.6% (n= 36) of the
total sample knew that FA could prevent spina bifida.18 A more
recent Irish study that examined knowledge about the prevention
of NTDs with FA showed that knowledge rose from 21% to 66%
(Po0.001) between 1996 and 2002.19 This was probably reflective
of a major media-based FA promotional campaign undertaken by
the Irish Department of Health and Children in 2000–2001. This
finding highlights the potential positive effect that a public health
campaign can have on FA knowledge and usage. Since this
campaign (2000–2001), there have been no more public health
campaigns to inform women regarding the importance of taking
FA. The absence of a public heath campaign of this nature may be
a factor contributing to the suboptimal knowledge described in
this study where only 56.4% cited brain/spinal development or the
prevention of brain/spinal defects, spina bifida or NTDs as the
reason for taking FA. There was no difference in FA knowledge
between those who took FA for any duration preconceptionally
(56%; n= 141/252) compared with those who only took FA once
they found out that they were pregnant (56.7%; n= 177/312)
(P= 0.920). A key objective of future FA campaigns would
therefore be to achieve similar increases in preconceptional FA
supplementation, as those apparently achieved in postconcep-
tional FA supplementation rates by previous campaigns.
When confounding factors were controlled for in the current

study, women who were more affluent and those who had lived in
Ireland longer had better knowledge about the reasons for taking
FA. Other studies have also found that lower socio-economic
status groups have poorer nutritional knowledge and
practices.24,25 Thus future public health campaigns about FA
should incorporate elements that are specifically targeted at
disadvantaged women.
It is possible that those living in Ireland for 45 years have

better knowledge than those living in Ireland for o5 years,
because many of those resident in Ireland for a longer time would
have been exposed to the last major public health campaigns
about FA supplementation in 2000–2001 and 2005. It is
noteworthy that the increased maternal FA knowledge achieved
between 1996 and 2002 coincided with an increase in FA
supplement use during pregnancy from 14% to 83% of
respondents during this time. The demonstrable efficacy of such
campaigns, the significant time elapsed since the last campaign
and the increased number of non-Irish nationals now resident in
Ireland all suggest that the need for a further national public
health campaign in this area is now prescient.
One previous study found that 34% of respondents reported

the family doctor as the primary source of advice concerning FA,
whereas 20% mentioned family and friends and 22% mentioned
the media.26 The literature consistently shows that the family
doctor is the main source of advice regarding FA supplementa-
tion, highlighting the potential efficacy of a national FA campaign
supported by primary care physicians.17,18

Table 5. Multivariate analysis of factors associated with appropriate
knowledge about FAa

Likelihood of mentioning NTD/anencephaly/
spina bifida/brain or spinal development/

prevention of brain or spinal defects

n Odds ratio (95% CI) P-value

Years living in Ireland
⩽ 5 23 1.0b

5–10 89 2.83 (1.04–7.63) 0.039
410 447 2.63 (1.05–6.59) 0.038

BMI (kg/m2)
Class 1 (o18.5) 10 3.14 (0.77–12.80) 0.109
Class 2 (18.5–24.9) 286 1.87 (0.45–7.70) 0.388
Class 3 (25–29.9) 163 1.88 (0.42–8.01) 0.421
Class 4 (30–34.9) 63 1.50 (0.30–7.51) 0.613
Class 5 (35–39.9) 25 0.52 (0.25–9.28) 0.647
Class 6 (⩾40) 12 1.0b

Experiencing relative deprivation
Yes 31 0.51 (0.271–0.95) 0.034
No 141 1.0b

Planned pregnancy
Yes 343 1.40 (0.975–1.99) 0.068
No 216 1.0b

Parity
Nulliparous 224 1.12 (0.784–1.61) 0.524
Multiparous 335 1.0b

Abbreviations: BMI, body mass index;Q6 CI, confidence interval; FA, folic acid;
NTD, neural tube defect. aData for n= 559 for which all variables are
available. b1.0 denotes the reference category.
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This study provides contemporary information on women’s
knowledge about FA supplementation. This information is both
important and timely given the recent upward trend in NTD
incidence in Ireland, the variability in national and international
guidelines concerning FA use before and during pregnancy and
the poor FA supplementation practices observed among women
in Ireland, particularly preconceptionally.4,5,11

This study indicates that the main reason why women do not
take FA before pregnancy is that they did not expect to get
pregnant. This finding highlights the need for a revised public
health campaign with a new message that all women who are at
risk of becoming pregnant should take FA.
This study has strengths. First, the information on FA

supplementation was recorded using a supervised questionnaire
completed at a personal consultation with a single, trained
dietetic researcher at the first antenatal visit. This reduced the risks
of respondent error, recall bias or interobserver variation. This
supervised approach has previously been shown to result in
lower levels of recall bias compared with self-administered
questionnaires.27

Maternal socio-economic, socio-demographic and anthropo-
metric data, including measured weight, height and BMI, were
also recorded accurately in a standardised way. This enhances the
integrity of these data.28 The study sample is also representative
of the broader national obstetric population from a socio-
economic and socio-demographic perspective, increasing the
applicability and relevance of our findings in the broader public
health context.
A potential weakness of the single-centre, convenience

sampling method employed in this study is that the subjects
recruited may differ from the wider population. However, the
hospital does accept women from all socio-economic groups and
from across the urban–rural divide, with roughly one in eight of all
births in the Republic of Ireland being delivered at this hospital in
2013.15 The substantially increased time and personnel costs
associated with a consecutive sampling protocol precluded the
use of such quota-controlled recruitment techniques. However, by
inviting all women attending the hospital to take part in the study,
we aimed to recruit a study population that was largely
representative of the national obstetric population; and our post
hoc analyses confirmed that this objective had been met. A further
challenge with all observational studies is the potential for
confounding when evaluating the association between individual
factors and the outcome variable. However, this was addressed by
using multivariate statistical analyses.

CONCLUSION
In Ireland, the last sustained health promotional campaign for FA
was held 10 years ago in 2005. Our results show that those women
who have moved to Ireland in the past 10 years have poorer
knowledge of the importance of FA for improving pregnancy
outcomes. This suggests that another campaign is required to
improve public knowledge, especially in relation to the need for
preconceptional FA supplementation. Given that over two-thirds
of women who did not supplement with FA preconceptionally did
so because they did not expect to get pregnant, this public health
campaign should be aimed at all women who could potentially
become pregnant, as opposed to just those who are planning a
pregnancy. The incidence of NTDs is too low to relate these
findings to outcomes of the pregnancies.4 Large population
studies would be required in order to compare supplementation
practices to pregnancy outcomes.
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