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Abstract

Objective: Folic acid supplementation and folate-rich diets are recommended for
women of childbearing age worldwide to prevent congenital anomalies. We
aimed to determine the current status of folic acid supplementation among
pregnant Japanese women and identify means to increase the intake of these
supplements.

Design: Cross-sectional study.

Subjects: A total of 1862 pregnant women who consulted the perinatal centre from
September 2014 to December 2015 completed a questionnaire concerning
knowledge about folic acid, sources of information and the use of folic acid
supplements.

Setting: Osaka Medical Center and Research Institute for Maternal and Child
Health (Japan).

Results: In our study population, only 20-5% of pregnant women took folic acid
supplements periconceptionally even though 70-4% knew about the protective
effect of folic acid. A multivariate analysis demonstrated that age >35 years
(OR=2-80; 95% CI 1-24, 6-29) and knowledge of the benefits of folic acid
(OR=2-64; 95% CI 1-92, 3-62) were associated with periconceptional folic acid
use, and multiparity was negatively associated with such use. Compared with
those who took folic acid supplements periconceptionally, women who did not

take supplements received information through passive and less interactive media. K?yo‘lﬁo(::]i;
Conclusions: Although folic acid awareness was relatively high among pregnant Pregnancy
Japanese women, folic acid supplementation before conception was insufficient. Public health

To increase the intake of folic acid supplements in countries in which foods are
not fortified with folic acid, an effective public health approach promoting
behavioural change is necessary for women of reproductive age.

Health behaviour
Neural tube defect
Jupan

Folate is an essential nutrient for nucleotide synthesis and
DNA repair and methylation, and functions as a cofactor
for enzymes involved in one-carbon metabolism. Folate
plays a key role in cell division and thus is needed
during pregnancy and infancy. During pregnancy, folate
requirements increase to meet the demands of fetal,
placental and maternal tissues'”. Folate deficiency has
been associated with fetal congenital anomalies, including
neural tube defects (NTD).

NTD are the most common congenital malformations of
the central nervous system, with an incidence of 0-2-10
per 1000 live births*®. NTD are responsible for infant
mortality and serious disability. The most common forms
of NTD are anencephaly and spina bifida. Although the
rate of fatality from spina bifida is lower than that from
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anecephaly (i.e. the rate of fatality is 7% in the case of
spina bifida, compared with 100 % fatality rate in anece-
phaly), it can result in severe lifelong morbidity™®. In 1991,
the Medical Research Council Vitamin Study Research
Group reported that the periconceptional use of folic acid
prevents the recurrence of NTD and reduces the incidence
of NTD by 72% in offspring™. A systematic review con-
firmed that daily supplementation with folic acid can
prevent both the incidence and recurrence of NTD@.
Regarding the dose, Wald et al. suggested that supple-
mentation with folic acid at 400 pg/d would reduce the risk
of NTD by 36 %, at 1 mg/d would reduce the risk by 57 %,
and at 5mg/d would reduce the risk by 85% . This
preventive effect was confirmed in various ethnic groups
in Hungary®, Europe® and China"”. Considering that
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the neural tube closes by day 28, before most women
notice that they are pregnant, folic acid supplementation
must be started preconceptionally. Indeed, recent
studies confirmed that starting folic acid supplementation
before conception decreases the incidence and severity of
NTD'?In response to this accumulating evidence, the
WHO and governmental organizations in many countries
have recommended folic acid supplementation and folate-
rich diets for women of childbearing age® and have
noted that periconceptional folic acid supplementation
prevents 50-75% of cases of NTD.

In 2000, the Ministry of Health and Welfare (MHW) of
Japan announced a recommended daily intake of 0-4 mg
folic acid as a dietary supplement from one month before
conception to the end of the third month of pregnancy®.
Despite this announcement and nationwide campaigns,
the incidence of spina bifida remained unchanged at
approximately 5-6 per 10000 births in the succeeding
10 years">. Kondo et al*® identified four risk factors for
spina bifida, including no intake of folic acid supplements,
the presence of spina bifida within third-degree relatives,
taking antiepileptic drugs without folic acid and birth
weight <2500 g in the newborn, among which not taking
folic acid supplements increased the risk by a factor of 2.5.

Several studies have indicated that the low uptake rate
of supplementation is due to a lack of knowledge about
folic acid?”~*”. In Japan, less than 15% of women knew
about the relationship between folic acid and NTD in
2005V, Since then, knowledge of the NTD risk due to
low folic acid intake has increased to 81-3%, but most
women take folic acid supplements only after concep-
tion*”. This pattern indicates that the public health
messages delivered to date have been ineffective and have
failed to change the behaviour of women in preventing
NTD. In the present study, the current status of awareness
about folic acid and its periconceptional use among
pregnant women was studied to clarify the factors
involved and means to effectively increase the peri-
conceptional intake of folic acid.

Methods

Participants

The present cross-sectional study was conducted at the
Osaka Medical Center and Research Institute for Maternal
and Child Health from September 2014 to December
2015. Approximately 1700 deliveries per year occur at the
institute. With the exception of those in emergency situa-
tions, the pregnant women who visited the institute hos-
pital during the study period were recruited. Inclusion
criteria were as follows: pregnant woman who consulted
the institute hospital during the study period and not
having a severe medical disorder. Exclusion criteria were
as follows: patient had a critical condition and/or was not
proficient in Japanese. Filling out the questionnaire was
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considered consent for participation. The study was
conducted in Osaka Prefecture, which has a population of
approximately 8-8 million and is the second largest
prefecture in Japan. The population represents average
socio-economic condition of the Japanese. While the
incidence of NTD in Osaka was not available, the inci-
dences of anencephaly, spina bifida and encephalocele in
Japan were reported to be 0-37, 5-18 and 0-83, respec-
tively, per 10000 births in 2012

Questionnaire

During their first routine visit, participants were asked to
complete a questionnaire regarding their knowledge of
folic acid and their use of folic acid supplements. The time
of commencing usage of folic acid was chosen from five
choices: pre-pregnancy before one month, just after con-
ceptionally, first trimester, second trimester and third tri-
mester. The end of usage of folic acid was chosen from
four choices: just after recognition of pregnancy, first tri-
mester, second trimester and third trimester. Although the
questionnaire was not anonymous when completed,
identifying information was removed after acquiring per-
sonal information including age, gestational age, gravidity
and parity from the electronic medical records of the
participants. Miscarriage was counted as the number of
pregnancies minus parity.

The questionnaire comprised ten items in two parts. The
first part included questions concerning knowledge about
folic acid, sources of information, and awareness
of the MHW recommendations and the statement in the
Maternal and Child Health (MCH) Handbook, which is
provided by local government offices when pregnancies
are registered and comprises a record of pregnancy,
delivery and child health-care, as well as information
about the protective effects of folic acid against NTD. The
second part included questions regarding folic acid intake
during the current pregnancy, the source of folic acid
(food, fortified food or supplements) and the brand name
of any folic acid supplements used. The time of com-
mencing usage of folic acid was chosen from five choices
(i.e. pre-pregnancy before one month, just after con-
ceptionally, first trimester, second trimester, third trime-
ster). The end of usage of folic acid was chosen from four
choices (i.e. just after recognition of pregnancy, first
trimester, second trimester, third trimester).

Statistical analysis

Data were analysed using JMP® statistical software version
12 (SAS Institute Inc). A y* analysis was performed to
compare differences in the proportions of categorical vari-
ables between groups. The y* test for linear trend was used
to analyse the trends of periconceptional use of folic acid
supplements with respect to age, gestational age, number of
pregnancies and parity. To examine the association between
awareness and intake of folic acid supplements, we
performed univariate and multivariate regression analyses.
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The results of these analyses were expressed as OR and
their 95% CI. Variables without significant multicollinearity
were included in the multivariate model after being
identified using Spearman’s rank correlation. The OR was
considered significant if its 95 % CI excluded 1-00. The level
of statistical significance was set at P<0-05.

Results

Participant characteristics

A total of 2012 pregnant women received the ques-
tionnaire, of whom 1862 filled out the form. The mean age
of the participants was 32:9 (sp 5-6) years and the mean
gestational age was 18:6 (sp 8-8) weeks. Data regarding
pregnancy history were available for 1215 participants.

Awareness and use of folic acid
The age and obstetric characteristics of the participants
together with their knowledge about folic acid are shown
in Table 1. Of 1862 women, 1700 (91-2%) had heard the
words ‘folic acid’ and 1311 (70-4%) knew about the
protective effects of folic acid against NTD. Six hundred
women (32-2 %) properly understood the requirements of
400 ug/d for NTD prevention. Since few participants
recalled the manufacturer of their supplements, we could
not collect dose data. Presumably, they took the required
amount mentioned above.

Unexpectedly, only 382 participants (20-5%) took folic
acid supplements periconceptionally (i.e. one month at
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the latest prior to conception). As shown in Table 2, we
observed a significant linear trend of more frequent
periconceptional intake in older age groups. Nevertheless,
a significant reverse trend was observed between the
percentage of women using folic acid and parity.
Periconceptional intake was more frequent in women who
experienced miscarriage compared with those without
miscarriage history. The percentage of participants who
took folic acid from supplements and/or fortified food was
28:6%.

Sources of information about folic acid

Table 3 shows the sources of information about folic acid
reported by the participants. The most common source
was the Internet. Women who obtained information from
medical staff, discussions with other pregnant women or
the Internet were prevalent among folic acid takers. On
the contrary, the percentage of women who obtained
information from the MCH Handbook was significantly
smaller in takers than in non-takers. Newspapers/maga-
zines and the MCH Handbook were the main sources of
information for non-takers, whereas the frequency of
learning about folic acid in school or shops (pharmacies)
did not differ between the groups.

Univariate and multivariate analyses
The univariate and multivariate analyses of the cohort
were performed for the characteristics related to the intake

Table 1 Clinical characteristics of participants: pregnant women who consulted the Osaka Medical Center and Research Institute for
Maternal and Child Health (Japan), September 2014 to December 2015

Knowledge of NTD

Knowledge of protection by folic

Knowledge the
recommendations of the

Knowledge of the Knowledge the folic
statement in the MCH acid dose for NTD

Total folic acid acid Japanese MHW Handbook prevention
(N 1862) (N 1700) (N 1311) (N1213) (N 806) (N 600)

Characteristic n % n % n % % n % n %
Age group (years)

<24 161 86 103 6-1 58 44 43 35 42 52 19 32

25-34 981 527 910 535 703 53-6 666 54.9 431 535 304 507

>35 720 387 687 40 550 42. 504 415 333 41 277 46.
Gestational age (weeks)

<13 720 387 662 389 544 415 488 40-2 305 378 262 437

14-27 747 40-1 685 403 507 387 475 392 329 40-8 238 397

>28 395 21.2 353 208 260 19-8 250 20-6 172 213 100 16-7
Number of previous pregnancies*

0 510 42.0 457 412 370 423 329 40-9 209 394 190 475

1 402 331 381 344 298 341 279 34.7 180 34.0 118 295

>2 303 249 270 244 206 23-6 197 245 141 266 92 230
Parity*

0 599 49-.3 538 486 435 498 391 48-6 245 46-2 225 56-3

1 421 347 400 36-1 321 367 295 36-6 199 376 128 32.0

>2 195 160 170 153 118 135 119 14.8 86 16-2 47 11-8
Miscarriage*

Yes 218 179 198 179 156 17-8 148 184 100 189 78 195

No 997 821 910 821 718 822 657 81-6 430 811 322 80-5

NTD, neural tube defects; MHW, Ministry of Health and Welfare; MCH Handbook, Maternal and Child Health Handbook.
*Data regarding pregnancy history were available for 1215 participants in total, thus: N 1108 for knowledge of folic acid; N 874 for knowledge of NTD protection
by folic acid; N 805 for knowledge of the recommendations of the Japanese MHW; N 530 for knowledge of the statement in the MCH Handbook; and N 400 for

knowledge of the folic acid dose for NTD prevention.
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Table 2 Relationship between clinical characteristics and folic acid intake among pregnant women who
consulted the Osaka Medical Center and Research Institute for Maternal and Child Health (Japan), September

2014 to December 2015

Periconceptional intake of folic acid

(N 382)
Total
Characteristic (N 1862) n % P for trend
Age group (years) <0-001
<24 161 8 5.0
25-34 981 160 16-3
>35 720 214 29.7
Gestational age (weeks) <0-001
<13 720 187 26-0
14-27 747 146 19-5
>28 395 49 124
Number of previous pregnancies* 0-051
0 510 131 25.7
1 402 78 19-4
>2 303 54 21.7
Parity <0-001
0 599 164 274
1 421 85 202
>2 195 14 72
History of miscarriage* 0-032
Yes 218 59 271
No 997 204 205

*Data regarding pregnancy history were available for 1215 participants in total, thus: N 263 for periconceptional intake of folic acid.

Table 3 Sources of information about folic acid according to folic acid supplementation status among pregnant
women who consulted the Osaka Medical Center and Research Institute for Maternal and Child Health (Japan),

September 2014 to December 2015

Supplementation with folic acid

Yes No
Source of information (%) (N 995) (N 705) P value
Internet 36-4 309 0-019
Medical staff 272 182 0-001
Personal communication from pregnant women 227 181 0-024
School 5.0 4.4 0-566
Newspapers/magazines 30-6 37.0 0-007
MCH Handbook 8-1 137 0-001
Television 5.9 88 0-027
Shops (pharmacies) 38 55 0-098
Others 72 75 0777

MCH Handbook, Maternal and Child Health Handbook.

of folic acid pre-pregnancy through early pregnancy as
well as the awareness about folic acid supplementation
(Table 4). In the univariate analysis for periconceptional
folic acid intake, age 25-34 and >35 years, parity of >2
and history of miscarriage were the significant background
factors. Regarding knowledge of folic acid, the positive
factors were awareness of NTD prevention, dosage, the
MHW recommendations and the statement in the MCH
Handbook.

In the multivariate analysis, the number of previous
pregnancies was excluded because of significant multi-
collinearity and the final model adjusted for variables
including age, gestational age, parity, miscarriage, aware-
ness of NTD prevention by folic acid, awareness of the
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MHW (currently the Ministry of Health, Labour and Welfare
(MHLW)) recommendations, awareness of the statement in
the MCH Handbook, and knowledge of the amount of folic
acid required to prevent NTD. The following variables were
associated with the periconceptional intake of folic acid: age
>35 years (OR=2-80; 95% CI 1-24, 6-29), history of mis-
carriage (OR=1-76; 95% CI 1-20, 2-58), awareness of NTD
prevention by folic acid (OR=1-75; 95% CI 1-11, 2:77),
knowledge of the dose of folic acid needed to prevent NTD
(OR=2-64; 95% CI 1:92, 3-62) and awareness of the MHW
recommendations (OR=2-20; 95% CI 147, 3-31). OR
decreased as parity increased. A parity of 1 (OR=0-63; 95%
CI 045, 0-87) or >2 (OR=0-18; 95% CI 0-10, 0-32) was
negatively associated with periconceptional folic acid intake.
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Table 4 Results of univariate and multivariate analyses of periconceptional folic acid intake in relation to age,
clinical characteristics and awareness about folic acid supplementation among pregnant women who consulted
the Osaka Medical Center and Research Institute for Maternal and Child Health (Japan), September 2014 to

December 2015
Univariate Multivariate

Characteristic OR 95% ClI P value OR 95% Cl P value
Age group (years)

<24 1.00 Ref. - 1-00 Ref. -

25-34 3-47 1.79, 6:72 <0-01 1.46 0-66, 3-27 0-354

>35 7-06 3-65, 13-67 <0-01 280 1.24, 6-29 0-013
Gestational age (weeks)

<13 1-00 Ref. - 1-00 Ref. -

14-27 0-67 0-53, 0-85 <0-01 079 057, 1-10 0-167

>28 0-46 0-33, 0-63 <0-01 0-67 0-44, 1.01 0-053
Parity

0 1.00 Ref. - 1.00 Ref. -

1 072 0-54, 0-97 0-028 0-63 0-45, 0-87 <0-01

>2 0-23 0-13, 0-38 <0-01 018 0-10, 0-32 <0-01
Miscarriage

No 1.00 Ref. - 1-00 Ref. -

Yes 1-60 114, 2.24 <0-01 1.76 1.20, 2-58 <0-01
Awareness of NTD prevention by folic acid

No 1.00 Ref. - 1.00 Ref. -

Yes 4.38 317, 6-05 <0-01 1.75 111, 2.77 0-016
Knowledge of folic acid dose to prevent NTD

No 1-00 Ref. - 1-00 Ref. -

Yes 4.57 3.63, 5-75 <0-01 264 1.92, 3-62 <0-01
Awareness of the recommendations of the MHW

No 1-00 Ref. - 1-00 Ref. —

Yes 417 311, 558 <0-01 2:20 1.47, 3-31 <0-01
Awareness of the statement in the MCH Handbook

No 1.00 Ref. - 1.00 Ref. -

Yes 2-:00 1-60, 2-49 <0-01 1.31 0-96, 1-79 0-086

NTD, neural tube defects; MHW, Ministry of Health and Welfare; MCH Handbook, Maternal and Child Health Handbook;

Ref., reference category.

Discussion

The present study investigated the current status of peri-
conceptional folic acid supplementation among pregnant
Japanese women and the factors associated with aware-
ness and periconceptional intake.

Our results showed that only 20-5% of the pregnant
women in the study took folic acid periconceptionally,
even though 70-4% of participants had knowledge
about the protective effect of folic acid against NTD.
Periconceptional folic acid use was strongly related to age
>35 years, primiparity and awareness about the benefit of
folic acid. Approximately 90 % of participants had heard of
folic acid, which is comparable to the rate observed in a
Canadian study (95%)""” and even higher than that
reported in the Australian population (77 %)*® (Table 5).
Knowledge of the preventive effect of folic acid against
NTD (70%) was less prevalent than general awareness
about folic acid, but the percentage was higher than that
reported in Canada (25%)"'” and Australia (39 %)*®. The
rate of periconceptional folic acid intake in the present
study was approximately 20 %, which is comparable to
that in Australia (23 %)% but less than that in the Neth-
erlands (51%)> and Canada (58%)“®. Very low intake
rate and awareness was reported in the Middle East. For
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example, only 4 % of women who participated in the study
used folic acid during their preconceptional period in
Saudi Arabia®®”. It was also reported that 48-4% of the
participating women had low or lack of knowledge
about folic acid in Iran®®. Although the proportion of
periconceptional intake of folic acid supplements among
Japanese women varied from 7-4%%” to 32%"® in
different studies, the proportion of supplemental intakes
has been gradually and steadily increasing year by year in
Japan.

Overall, half of our study participants did not take folic
acid despite having knowledge of its benefits. Young (age
<24 years) and multiparous women were most likely to be
unaware of the preventive effect of folic acid against NTD
and not take folic acid supplements. Knowledge of the
benefits was correlated with intake. Taken together, these
findings suggest that promoting the use of folic acid sup-
plements in young and multiparous women should be
prioritized.

The sources of information about folic acid consulted by
the study participants differed significantly between the
taker and non-taker groups. Takers obtained the infor-
mation from the Internet, medical staff and communication
with other pregnant women, and thus seemed more
proactive in obtaining guidance by searching the Internet
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Table 5 Comparison of study results on acid awareness and supplementation with folic acid

Authors, year, reference
and study design

Participants

Method

Knowledge about folic acid or
supplementation of folic acid

French et al. (2003)('")
Cross-sectional study

Chan et al. (2008)@®
Cross-sectional study

Forster et al. (2009)@%
Cross-sectional study

de Walle and de Jong-van
den Berg (2008)®®
Cross-sectional study

Nelson et al. (2014)@®
Cross-sectional study

Al-Akhfash et al. (2013)©@7
Cross-sectional study

Riazi et al. (2012)®®
Cross-sectional study

Obara et al. (2017)@®
Cross-sectional study

Kondo et al. (2013)('®
Case—control study

Sato et al. (2014)“"
Cross-sectional study

148 British Columbian women aged 18—45 years who had not
been pregnant or breast-feeding during the previous 6 months

South Australian households with women of reproductive age
(1850 years) who were pregnant or had given birth in the

preceding 3 years

588 pregnant women in Melbourne, Australia

Northern Netherlands during 1995, 1996, 1998, 2000,

2003 and 2005

Canadian women who were >15 years of age and had a

singleton live birth between 1 November 2005 and
15 May 2006

1000 Saudi females aged 18-45 years from January to

November 2012

322 women aged between 20-24 years (32-9 %) and 4044
years (0-9 %); among them, 79-2 % were 36—40 weeks of

gestation

100000 Japanese women between January 2011 and

March 2014

360 Japanese women who gave birth to live-born offspring
afflicted with spina bifida and 2333 control women who gave

birth healthy live-born offspring from 2001 to 2012

2367 Japanese pregnant women who were registrants of a
Japanese social research company as of January 2012

Filling in the questionnaire or
telephone interview

Computer-assisted telephone
interview

Filling in a structured
questionnaire

Pregnant women who attended
their first or second antenatal
visit filled in a questionnaire

Telephone interview

Filling in a questionnaire

Interviews using a questionnaire

Collecting information by using
questionnaire and interviews
by research coordinator

Filling in the questionnaire

An Internet-based questionnaire

25 % knew folic acid could prevent birth defects

Knowledge about the role of folic acid increased
from 25 to 77 % from 1994 to 2006—2007

Knowledge that folic acid needs to be taken in the
periconceptional period increased from 12 to
39 % from 1994 to 2006—-2007

23 % of women took a folic acid supplement for at
least 4 weeks before pregnancy

79 % of women took it, most of whom
commenced before 13 weeks

51 % used folic acid from 4 weeks before
conception to 8 weeks after

77-6 % of the surveyed women knew that taking
folic acid could help protect against NTD

57-7 % of the women took a multivitamin
containing folic acid and folic acid
supplementation prior to becoming pregnant

4-4% of them took folic acid before pregnancy

18-9 % knew about folic acid benefits

7-4 % took folic acid supplement both before and
during pregnancy

The proportion of case women who
periconceptionally took folic acid supplements
was 4 % in 2001-2006 and 17 % in 2007—2012

The proportion of control women who
periconceptionally took folic acid supplements
was 11 % in 2001—-2006 and 32 % in 2007—
2012

69-0 % knew about the preventive effect of folic
acid for NTD

37-3 % took folic acid (regardless of whether folic
acid was in supplements, food or fortified food)
before pregnancy

NTD, neural tube defects.
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and asking advice. By contrast, non-takers were passive,
and their information sources were less interactive media
such as newspapers, magazines, television or the MCH
Handbook. Although reports from Canada and Arabian
Qatar''*? indicate that women are advised to take folic
acid by doctors, in the present study, the percentage of
pregnant women who reported being informed about
folic acid by medical staff was only 20%. Given that
significantly more women obtained information from
medical staff in the taker group compared with non-takers,
Japanese medical staff should more intensely recommend
folic acid supplementation to their patients.

The MCH Handbook was first distributed by the Japanese
MHLW in 1947 and is an effective tool for maternal and child
health promotion®”. It consists of records of pregnancy,
delivery, child development, immunizations and child
growth, and information about optimal diet and nutrition,
including a statement recommending periconceptional folic
acid intake. In the present study, only 8% of the takers were
informed about folic acid by the handbook. Clearly, the dis-
tribution of information in a handbook issued after pregnancy
is too late for index pregnancies; such information should be
delivered before pregnancy via the Internet or health-related
education programmes in schools directed specifically at
groups of young women of reproductive age and women
planning to conceive. A few of studies have demonstrated a
positive correlation between education level and awareness
of periconceptional use of folic acid supplemrents(Z(’"?’2"?’3 )

The mandatory fortification of foods with folic acid has
been introduced in more than eighty countries***> and
has resulted in a significant decline in the prevalence of
spina bifida and anencephaly(%). Such fortification does
not occur in Japan even though the average dietary intake
of folic acid is small in the Japanese population and serum
folate levels are low"®”. Therefore, mandatory fortification
is needed in this country as well. However, in the USA,
only ~8 % of women took a sufficient amount of folic acid
after food fortification, probably due to their carbohydrate-
deficient diet and their use of multivitamin supplements
with low folic acid content®®. Thus, besides mandatory
fortification, additional strategies targeting young women
are required. Social networking sites are expected to be
useful and helpful in this respect, since those who are in
their twenties to forties use this medium™?.

Therefore, encouraging the government to start to
mandate fortification with folic acid is needed. On the
other hand, in the USA where the fortification of grains
was mandated in 1998, fewer than 8% of women reach
the daily recommended level of folic acid with grain for-
tification alone®®. The reason for this is attributed to diet
and the usage of multivitamins, and these are also likely to
occur in Japan. Besides mandatory fortification, additional
strategies need to be targeting both young women and
men. According to the fact that about 50 % of those in their
twenties to forties use social networking sites, this would
be a useful tool to spread the information®.
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Our study had limitations. First, it was conducted in a
single tertiary medical centre, which suggests that the
results may not represent the general population. Second,
the questionnaire surveyed all participants about their
current pregnancy but did not survey multiparous parti-
cipants about their history of folic acid use in previous
pregnancies. Third, the study was cross-sectional and thus
we were unable to draw any causal inferences from the
results. Finally, the present study did not collect data about
education level or family income, which would influence
the intake of folic acid supplements®®>*?,

Conclusions

Awareness about folic acid was relatively high among
pregnant Japanese women, but awareness about the pre-
vention of NTD by folic acid and the need for peri-
conceptional intake is insufficient. A thorough educational
programme directed at women of childbearing age is
necessary to promote periconceptional folic acid supple-
mentation in countries in which the fortification of foods
with folic acid does not occur.
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