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Abstract

about the implications of it.

degree; ART: Assisted Reproduction Techniques; UD: University degree

Background: We have knowledge that the lack of folic acid around 27-28 day after conception, can cause open neural tube defects (NTDs).
Our primary objective is to determine the folic acid intake in pregnant women and as a secondary objective, the level of maternal knowledge

Methods: Observational, multicentric study of 305 women from 3 different institutions. The Chi-square statistical test (x2) was used for the
analysis. It has been considered a p < 0.05 and a 95% confidence interval. The data were analysed with the IBM SPSS 21.0 statistical package.

Findings: Only 22.6%(n=69) of our spelling took the folate in the recommended period, from one month before pregnancy to labour. Women
with a greater likelihood of taking folate supplementation in this period were those with university degree (OR=7.88, p=0.003), employees or
self-employed (OR=3.72, p<0.001), health sector workers (OR=2.33; p=0.44), those who had planned their pregnancy (OR=5.96, p<0.001) and
who achieved their pregnancy through assisted reproduction techniques (ART) (OR=9.73, p<0.001).

Conclusion: This study findings add to the evidence that there are variable rates of consumption of periconceptional folic acid in the
recomended period. Future research will be conducted to validate risk factors that decrease supplementation.

Keywords: Pregnancy; Folic acid; Maternal nutrition; Neural tube defects; Periconceptional period

Abbreviations: PE: Primary Education; SE: Secondary Education; PTS: Professional Training Studies; BD: Bachelor’s degree; UD: University

Introduction

Folate it is a water-soluble vitamin, namely vitamin B9, found
in legumes, leafy green vegetables, fruits, as well as in dairy
products and veal liver [1]. The bioavailability of folic acid is
approximately 70% higher than that of folate naturally contained
in foods, although there are wide variations depending on the
methodology used in the measurement [2]. The function of folate
is in any process of cell division. Sufficient folate is critical for the
synthesis of fetal cell DNA and RNA [3].

Folic acid deficiency around day 27-28 after conception, a
period in which most women are not aware that they are pregnant,
can cause open NTDs [4-6], that include several malformations
[7-9] affecting health, growth, and learning and may be evident
immediately after birth or grammer later in life [10-12]. The

prevalence of open NTDs worldwide is highly variable. In 2016
a systematic review showed that in Eastern Mediterranean, the
prevalence of NTD is the highest of the all geographical areas, with
21.9 per 10,000 births. In Europe the prevalence is lower, 9.0 per
10,000 births [1,9,13].

These data have provided the evidence gynaecologists,
midwives and primary care physicians to encourage women
of childbearing age to take folic acid supplements in the
periconceptional period [14]. Because of the high prevalence of
NTD since 1992, the Public Health Service of the United States
recommends daily supplementation with 400pug of folic acid for
all women of reproductive age [14]. In the United Kingdom (UK),
an update of the Scientific Advisory Comittee on Nutrition (SACN)
in 2017, also recommended 400 pg of folic acid supplementation
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until the twelfth week of pregnancy and adds that those women
with a history of a previous NTD-affected pregnancy are advised
to increase consumption to 5mg/d [15].

Beginning in 1998, the World Health Organization (WHO)
recommended to take 400ug of folic acid from preconception and
up to 12 weeks of pregnancy [16,17]. This is included in the Clinical
Practice Guide (CPG) for Pregnancy and Puerperium Care of the
National Health System (NHS) [18]. For women with a history of
giving birth to a newborn with a NTD, the recommended daily
dose is 5mg of folic acid in addition to dietary advice to increase
dietary folate intake [18-20]. There are more limited evidences to
recommend high dosis with other high-risk groups such as those
with family history of an NTD, antiepileptic drug therapy, maternal
medical conditions like malabsorption or preexisting diabetes.
This is also stated in the CPG of the referred NHS.

Some obstetricians and/or midwives claim to recommend
that women continue to take folic acid until the end of pregnancy,
due to the multiple benefits that this has for pregnant woman,
childbirth, and puerperium [20,21]. According to the U.S. National
Toxicology Program and the UK SACN, they reported little evidence
of adverse effects related to folic acid fortification above the
normal upper limit [22]. Our primary objective is to determine the
folic acid intake in a Spanish pregnant women cohort to assesed
the consumption in our country and compare data with those
describe in other countries in this setting.

Material and Methods
Design

Observational, multicentre study of a representative sample of
305 women from 3 different Spanish health institutions. The data
analysed in the study were collected, with the patient consent,
through questionnaires prepared for this purpose to obtain
information on folic acid intake between January and March 2018.
The information collected in this research has been obtained
exclusively from human participants with the approval of the
health institution where the data has been collected in accordance
with the 1964 Declaration of Helsinki and its later amendments.

Different sociodemographic variables (age, place of origin,
place of residence, level of education, employment status and
profession), gynaecobstetrics (parity, type of birth, habitual
contraception, gestational planning, spontaneity of gestation) and
their relationship with the time of initiation and completion of
folic acid intake as the primary objective of the study have been
studied. As a secondary objective, the level of maternal knowledge
about the folic acid has been studied. The study variables are
shown in Table 1. Inclusion criteria included all women who
have given birth to at least one living child in one of the three
institutions. Exclusion criteria included those women who do not
wish to participate in the study and those who have given birth to
a deceased fetus.

Table 1: Patients characteristics..

Characteristics No. of Patients (%) N= 305
Age, years:
<33 171 (56)
>33 134 (44)
Nationality:
Spanish 284 (93)
Foreign 21(7)
Level of studies:
PE 44 (14)
SE 75 (25)
PTS 95 (31)
BD 50 (16)
(8)0) 41 (13)
Employment situation:

Unemployed 179 (59)
Employed 126 (41)
Profession:

Non-health care system 279 (91)
Health care system 26 (9)
Number of births:
1 155 (51)
>1 150 (49)
Planned pregnancy:
No 80 (26)
Yes 225 (74)
Type of pregnancy:
Natural 289 (95)
ART 16 (5)
Type of health system for following
pregnancy:
Public health system 283 (93)
Private health system 2(1)
Both systems 20 (6)

Abbreviations: PE, Primary Education; SE, Secondary Education; PTS,
Professional Training Studies; BD, Bachelor’s degree; UD, University
degree; ART, Assisted Reproduction Techniques.

Statistical analysis

The  association between  sociodemographic and
gynaecobstetric variables with the time of onset and completion
of folic acid intake, as well as with the level of maternal knowledge
about it, has been assessed independently using the Chi- square
statistical test (x2). It has been considered a statistically significant

level values of p < 0.05. A 95% confidence interval has been taken

How to cite this article: Lopez M S B, Herrero R D. Assessment of Factors Associated with the Intake of Folic Acid in the Periconceptional Period. J
Gynecol Women'’s Health. 2020: 20(3): 556038. DOI: 10.19080/JGWH.2020.20.556038


http://dx.doi.org/10.19080/JGWH.2020.20.556038

Journal of Gynecology and Women’s Health

into account for the adequate estimation of the results. The data
were analysed with the IBM SPSS 21.0 statistical package.

Result
Characteristics of patients

The characteristics of the 305 postpartum women are shown
in Table 1. The median age of the study cohort was 33 years (range
17-50 years). 93% of those surveyed were Spanish. The type of
health system chosen by the women for the follow-up of their
pregnancy had been the public system in 93% of cases. 41% of the
women in the study sample were not employed, while 59% of them
were employed or self-employed. Of all postpartum women, 14%
said they have primary education, 25% have completed obligatory

secondary education, 31% have vocational training, 16% have a
bachelor’s degree and 13% ratify having university degree. Of all
those surveyed, 9% belonged to the health sector. 49% of women
in the study had more than one child. Of the sample, 74% said they
had planned their pregnancy and only 5% confirmed having had a
pregnancy using assisted reproduction techniques (ART).

Start of folic acid intake

Related to the folicacid intake, of the 305 women surveyed, only
26.6% (81) began taking the supplement following international
recommendations, that is, before pregnancy, compared to 73.4%
(224) who began taking it during the first trimester of pregnancy.
All the outcome of start of folic acid intake is shown in Figure 1.
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Figure 1: This figure shows the statistical relationship between the study variables and the start of intake of folic acid in women, being
significantly favorable for those over 33 years old, with Spanish nationality, with professional training or university degree, employed, not
belonging to the health care system, who have planned their pregnancy and who have achieved pregnancy in a natural way.
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All the women who started taking it at the recommended
time (n=81) were of Spanish nationality. Concerning the level of
studies, 39.5% expressed having professional training studies
and 24.7% university students.78.8% were workers, compared to
21.3% who said they were not doing any paid job. The majority of
women who started with folate before becoming pregnant, 84%,
did not belong to the health system, although 16% expressed
working in it. There was a higher percentage of multiparous than
primiparous women that had started taking folic acid at the right
time. Most of the women monitored their pregnancy in the Public
health system, 88.9%. With regard to pregnancy planning, 92.6%
said they had done so. Spontaneous conception accounted for
82.7% of cases. Finally, 40.7% and 33.3% stated that the midwife
and gynaecologist, respectively, were the professionals who
recommended folic supplementation before pregnancy.

Of all women who started taking folic acid during the first
trimester (n=224), a high percentage had Spanish nationality
(90.6%). The highest percentage of women who began taking
the supplement later corresponded to those who claimed to
have vocational training or only completed obligatory secondary
education (28.1% and 27.7% respectively). 52.5% were employed
women and 94.2% belonged to no health-care system. Primiparous
began later folic acid intake (51.8%) than multiparous (48.2%).
94.2% of this group of women stated that they monitored their
pregnancy in the Public health system. In terms of pregnancy
planning, 67% reported having planned the pregnancy, even
though they started taking the supplement later. 98.7% of the
pregnancies of this group of women were natural. Finally, 55.8%
and 31.7% said that the midwife and the primary care physician,
respectively, recommended the start of taking folic acid in the first
trimester.
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By evaluating the time when folic acid intake began with
various study parameters, it was calculated that women who were
more likely to have an adequate start of folic acid intake were those
who were over 33 years of age (OR=2.5; p<0.001), not unemployed
(OR=3.35; p<0.001), with vocational training (OR=6.94; p<0.001),
those who had a high school diploma (OR=4.80; p<0.001) and
university degree (OR=13.01; p<0.001). Considering the sector in
which they worked, the health-care system partipants (OR=3.10;
p=0.005) have shown the greatest tendency to start taking folic
acid at the recommended time. Pregnancy planning establishes a
statistically significant relationship with the adequate initiation of
folic acid intake (OR=6.17; p<0.001). To conclude, those who have
become pregnant through ART have shown a greater probability
of initiating folate intake prior to conception (OR=15.39; p<0.001).

Discontinuation of folic acid intake

Of all women surveyed, 80% (244) finished intake of the

supplement following the latest standarized recommendations,
compared to 20% (61) who stopped it during the second
trimester. All the outcome of discontinuation of folic acid intake
is shown in Figure 2 Of all the women who finished the intake at
the recommended time (n=244), 32.4% had vocational training
studies and 59.9% were active female employers. 90.6% did
not belong to the health-care system, while 9.4% were health
sector workers in it. 55.3% of those who said they had finished
their supplementation did not exceed 33 years of age. A higher
percentage of nuliparous women (54.5%) expressed having
finished taking folic acid at the ideal time. 91.8% of this group of
women had had their pregnancy monitored in the Public health
system. With regard to pregnancy planning, 75.8% confirmed that
they had planned it. Spontaneous conception accounted for 93.9%
of cases. Finally, 55.3% and 23% stated that the midwife and the
primary care physician, respectively, were the professionals who
recommended the intake of folic acid up to the time of delivery.
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Figure 2: This figure shows the statistical relationship between the study variables and the discontinuation of intake of folic acid in women,

W Saconid Lime ster

w After birth

553

A T PN e RO A e o

Of the women who finished taking folic acid during the second
trimester (n=61), a 26.2% of them corresponded to those who
reported having vocational training. 57.6% corresponded to
active female workers, of all active female workers, 95.1% worked
in non-health system. As for the age of these women, most of
them were under 33 years of age (59%). The multiparous women
accounted for 63.9%. 96.7% of this group of women stated that
they had monitored their pregnancy in the Public health system.
Moreover, a 65.6% had planned their pregnancy and 96.7% of all
pregnancies were due to spontaneous conception. Finally, 45.9%
and 37.7% confirmed that the primary care physician and the
midwife, respectively, recommended the taking of folic acid until
the second trimester.

The time of completion of folic acid intake was analyzed
with the same study parameters previously assessed, and it was
concluded that those who had just had their first child (OR=2.12;
p<0.010) are more likely to complete the intake at the appropriate
time (after childbirth).

Level of knowledge about folic acid

In relation to maternal knowledge about the consumption
of folic acid, 59.3% (181) claimed to have an adequate level of
knowledge related with the functions of folic acid, some of the
consequences of not taking it and the most benefits of the intake. Of
all the women who demonstrated an adequate level of knowledge
(n=181), 32.6% claimed to have vocational training. Finally, the
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women with the most knowledge in this area did not exceed 33
years of age (52.5%). Moreover, all the women who expressed
no knowledge about folate supplementation (n=124), 29% had
vocational training, and 61.3% did not exceed 33 years of age.

Of the postpartum women who considered that they had an
adequate level of knowledge about folic acid (n=181), only 18%
(33) expressed knowing some consequences of not taking the
recommended supplementation.

It should be mentioned that women who ratified knowing
the consequences of not taking folic supplementation (n=33),
27.3% had either primary or secondary studies, and 60.6% did
not exceed 33 years of age. Regardless of the level of knowledge

Table 2: Assessment of the maternal knowledge about folic acid intake.

they had about folic acid or some of consequences of not taking
it, and though they knew the benefits of the vitamin supplement,
only 41.3% (126) were able to define the true benefits, mother
and child, and the highest percentage all of them (32.5%) refer
to those with vocational training studies. The statistical analysis
of the relationship between some of the parameters previously
studied with the level of maternal knowledge, the consequences
of not taking folate and the ability to identify the benefits of such
taking, showed that the women who are most likely to identify
the beneficiaries are those with a university degree (OR=4.23;
p=0.031), who have completed vocational training (OR=2.28;
p=0.031) and who have completed secondary education (OR=2.23;
p=0.031). The outcome is shown in Table 2.

Parameters Assessment of the Maternal Knowledge of the Consequences of Not Taking the Folic Acid
Yes No P value
Age, years: 0.128
<33 52.5% 61.3%
>33 47.5% 38.7%
Level of studies: <0.001
PE 6.6% 25.8%
SE 26.0% 22.6%
PTS 32.6% 29.0%
BD 18.2% 13.7%
uD 16.6% 8.9%
Parameters Assessment of the Maternal Knowledge about the Beneficiaries of Taking the Folic Acid
Fetus and mother Mother or fetus or nobody P value
Age, years: 0.307
<33 59.5% 40.5%
>33 53.6% 46.4%
Level of studies: 0.031
PE 8.7% 18.4%
SE 25.4% 24.0%
PTS 32.5% 30.2%
BD 14.3% 17.9%
uD 19.0% 9.5%

Abbreviations: PE, Primary Education; SE, Secondary Education; PTS, Professional Training Studies; BD, Bachelor’s degree; UD, University

degree.

Recommended start and finish of folic acid intake in
periconceptional period

Following this and concluding the description and analysis of
all the results, the categories of the parameters that refer to the
period in which women take folic acid, “start and finish time of
taking folic acid”, have been grouped in two, shown in Figure 3.
Of all the women in our sample (n=305), only 22.6% (69) of them

took the folic acid from preconception to week 12 of pregnancy. Of
all the women who took folic acid in the period discussed above
(n=69), most of them (58%) exceeded 33 years, all had Spanish
nationality and 42% said they had vocational training. 80.9% of
these women were employed or self-employed and 85.5% worked
in non-health sectors. 92.8% had planned the pregnancy, and
82.6% had not used ART.
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Recommended start and discontinuation of folic acid intake in
periconceptional period in women
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Figure 3: This figure shows the statistical relationship between the study variables and the recommended periconceptional period of
folic acid supplementation, being significantly favorable for those over 33 years old, with Spanish nationality, with professional training or
university degree, employed, not belonging to the health care system, who have planned their pregnancy and who have achieved pregnancy

due to spontaneous conception.
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Of the population of women who have not taken the
supplement as recommended internationally (n=236), 60.2% did
not exceed 33 years of age. 91.1% had Spanish nationality and
28% reported having vocational training. 53.2% of these women
expressed that they were employed and 93.2% were not in the
health-care system. 68.2% had planned pregnancy and 97.9% did
not use ART.

It has been verified if there is a relationship between the
adequate period of suplementation, and several variables already
studied, it has been obtained that they have greater likelihood of
taking folic acid in women older than 33 years (OR=2.08, p=0.008).
Taking into account the level of studies, it is university students
(OR=7.88, p=0.003) who are more likely to take folic acid in the
recommended period. On the other hand, it must be borne in mind
that the women with the greatest expectation to take the named
vitamin correctly are the employees or self-employed (OR=3.72,
p<0.001) and those belonging to the health sector (OR=2.33;
p=0.44). Special mention must be made of pregnancy planning,
since pregnancy planning is statistically related to a correct intake
of folic acid (OR=5.96, p<0.001) probably because they have
been advised by a health professional to take folic acid. Finally,
it is also the women who achieved their pregnancy through ART
who are more likely to have adequate supplementation (OR=9.73,
p<0.001).

Discussion

There is scientific evidence of the association between the
use of folic acid for the prevention of neural tube defects. Jou
and colleagues [23] investigated 275 women in Taiwan in 2010,
and although 90% of them knew the importance of folic acid

supplementation, only 15.6% took it preconceptionally. Similar
studies were carried out in 2011 in Turkey and 2012 in Beirut on
populations exceeding 500 women, by Baykan et al. [24] and by
Nasr Hage et al. [25] respectively, demonstrating in both that a low
percentage of women took the vitamin preconceptionally, (12.2%
and 24.7% respectively) such as in our study because of failure to
advise women to take folic acid.

Rodriguez et al. [26] in 2013 carried out a study in which
they also recorded a low incidence of pre-conceptional folic
supplementation (18.8%). In 2017, Jihyun et al. [13] studied 439
women in Korea, with the same conclusion as previous studies;
only 26.4% began taking folic acid at the right time. Recently, in
2018, Teixeiraetal. [27] have carried outaresearch in New Zealand
to find out what folic acid intake is used in the periconceptional
period and with what factors it could be related. Of all the women
surveyed (n=6822), 92% had not taken such supplementation in
the recommended period, considering the recommended period
from the month prior to conception to 12 weeks of pregnancy.
In our study, the percentage of women who began folic acid such
as in the internationally recommended moment, is similar to the
studies referred previosuly, 26.6% of cases.

One of the novel contributions of our research, is that it takes
into account the percentage of women who finish taking folic acid
at the recommended time until the end of pregnancy, rising that
percentage to 80%.

This research identifies that 22.6% women have made an
adequate intake of folic acid in the recommended period, but
the period recommended in our study for taking this vitamin
is different from that considered in the 2018 study referred to
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above. In order to establish this period, from one month before
conception to after childbirth, some studies inform about the
multiple benefits of continuing the intake of folic acid up to
childbirth, although there is some controversy [28].

In our study, women most likely to take the supplement
adequately are those who are over 33 years old, with university
degree, employed, who belong to the health- care system, those
with planned pregnancy and who manage to become pregnant
through ART. Another interesting aspect of this article is the
mention of the level of knowledge of women about the functions
of folic acid, the consequences of not taking it and the most
benefits of the intake. 59,3% (181) claimed to have an adequate
level of knowledge about folic acid, 18% could identify some of
the consequences of not taking it and taking into account the
whole sample again (n=305), 41.3% described the target women
of the benefits of such supplementation. In this study, it has been
concluded that having university degree is related to the level of
knowledge about the consequences of not taking the vitamin.

The study had several limitations, among which are that in
certain categories of dependent variables it has not been possible
to collect data, for example in relation to the percentage of foreign
women who start taking folic acid before pregnancy. Finally, the
recruitment has only been carried out in the Public health system,
therefore this did not capture data from Private health system,
where the number of births is increasing in our country:.

Conclusion

Our findings demonstrate that there is a significant association
between various characteristics of women with folic acid intake at
the most recommended time, as well as with the level of maternal
knowledge about its implications. Gynaecologists, midwives and
primary care physicians could use this information to guide their
clinical practice when recommending folic acid in women who
are at risk or planning pregnancy. Our results have confirmed
previous research that many women do not take folic acid in the
periconceptional period.
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