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Purpose: This study aimed to investigate the current status of effective folic acid intake and the level
of folic acid knowledge of Chinese pregnant women and to analyze the relationship between effec-
tive folic acid intake and folic acid knowledge.

Methods: From November 2021 to May 2022, 140 pregnant women at Yantai Yuhuangding Hospi-
tal in the Chinese province of Shandong, answered questions about their general characteristics, fo-
lic acid intake, and folic acid knowledge. The data were analyzed using the t-test, chi-square test, and
logistic regression analysis, and were presented with frequency with percentage or mean+standard
deviation.

Results: Only 16.4% of the pregnant women (n=23) took folic acid effectively, using the following
four criteria. Of all pregnant women who took folic acid, 72.2% took folic acid starting 1 month be-
fore pregnancy, 70.8% took folic acid up to 3 months after pregnancy, 36.8% took 400 pg every time,
and 78.6% took folic acid more than 24 days every month. The score for folic acid knowledge was
relatively high (5.61£2.18 on a scale of 0-9). A higher folic acid knowledge score correlated with
more effective folic acid intake (t=4.10, p<.001).

Conclusions: Our study shows that the current recommendations to prevent neural tube defects
through effective folic acid intake supplementation are not being fully implemented in China. Fur-
thermore, folic acid knowledge was positively correlated with the effectiveness of its intake. Future
education related to effective folic acid intake should emphasize the four methods of effective folic
acid intake, especially regarding the recommended dose of 400 pg every time.
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Introduction

According to guidelines from the Centers for Disease Control
and Prevention (CDC), all women with the potential to bear
children should consume 400 pg of folic acid daily, starting at
least 1 month before pregnancy and continuing until 3 months
into pregnancy. This is to prevent fetal neural tube defects, in-

cluding spondyloschisis, anencephaly, and cephalocele [1]. The

prevalence of neural tube defects varies across regions as defined
by the World Health Organization. A systematic review conduct-
ed in 2016 reported incidences of 21.9 per 10,000 people in the
East Mediterranean region, 15.8 in Southeast Asia, 11.7 in Africa,
11.5 in the Americas, 9.0 in Europe, and 6.9 in the West Pacific
region [2]. With its vast size, China exhibits varying incidences
of neural tube defects across different regions. Higher rates are

observed in the northern and western parts, while lower rates are
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Summary statement

- What is already known about this topic?

gestational period was found to be low.

- What this paper adds

- Implications for practice, education, and/or policy

Efforts to prevent neural tube defects by effectively using folic acid are underway worldwide. In China, many pregnant women
take folic acid. However, the proportion of those consistently consuming folic acid from before pregnancy through the entire

A substantial proportion (36.8%) of pregnant Chinese women surveyed in the East region, did not take the correct dose of folic
acid, one of the four criteria for effective folic acid consumption.

Considering that all four guidelines for folic acid in pregnancy have not yet been fully implemented in China, healthcare profes-
sionals should emphasize the need to take folic acid at least 1 month before pregnancy and consume 400 pg of folic acid daily.

seen in the southern and eastern regions. Although the average
incidence in Mainland China is 6.18 per 10,000, a closer look at
each region reveals the following: in North China, the Inner
Mongolia Autonomous Region has an incidence of 20.1 per
10,000, and Shanxi Province has 16.07 per 10,000. In East China,
Anhui Province has 10.65 per 10,000. Northwest China has an
average incidence of 20 per 10,000, with Gansu Province show-
ing an incidence of 39.51 per 10,000. These findings can be at-
tributed to factors such as the ecological environment, economic
development, and the standard of the healthcare system [3].
There appears to be a need for studies that identify the factors in-
fluencing the reduction of neural tube defect incidence, with the
aim of mitigating their negative effects.

While the exact cause of neural tube defects remains unknown,
a deficiency in folic acid during pregnancy is considered a signifi-
cant factor. Research indicates that consuming folic acid during
pregnancy can prevent between 50% and 70% of fetal neural
tube defects [4]. Despite global initiatives promoting the preven-
tion of neural tube defects through adequate folic acid intake, a
study by Chitayat et al. [S] suggests that the rate of effective folic
acid consumption is low, resulting in insufficient prevention of
these defects. Effective folic acid intake is defined as the preven-
tion of neural tube defects in women of childbearing age by con-
suming 400 pg of folic acid, starting at least 1 month before preg-
nancy and continuing until 3 months after pregnancy [ 1]. In this
study, effective folic acid intake was specified as follows: (1) a
daily intake of 400 pg of folic acid, (2) beginning 1 month prior
to pregnancy, (3) continuing until 3 months post-pregnancy, and
(4) when the correct intake of folic acid occurs on 80% or more
of the total number of days [ 1,6].
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Most previous studies on the four criteria for effective folic
acid consumption in various countries did not clearly define the
exact period of intake. In studies carried out in China, it was
found that between 7.9% and 32.7% of women began taking folic
acid prior to pregnancy [7,8], 55.7% started 2 months post-preg-
nancy [7], and 14.3% took it from 3 months pre-pregnancy until
3 months post-pregnancy [9]. In terms of folic acid intake prior
to pregnancy in other countries, 20.5% of Japanese women began
1 month before pregnancy [10], and 11.7% of Italian women did
the same [11]. In Korea, 24.6% of women started taking folic
acid before pregnancy, regardless of the specific period [12],
while 24.7% of Irish women [13] and 30% of American women
[14] followed suit. In contrast, between 54.9% and 74.9% of Ital-
ian women began their folic acid intake after pregnancy [11,15],
and 47.2% of Italian women took a daily dose of 400 pg [15].
These findings illustrate the patterns of folic acid consumption
among pregnant women in China and other parts of the world.
Few studies, whether in China or elsewhere, have specified the
exact period of intake. The rate of intake before pregnancy was
relatively low, with most participants beginning their folic acid
regimen after becoming pregnant. While previous studies have
reported the rate of folic acid intake at various stages before and
after pregnancy, few have addressed the overall effective intake
rate. Therefore, this study aimed to investigate the extent to
which the criteria for effective intake are being met by pregnant
women in China. Furthermore, it is crucial to provide Chinese
women with education on proper folic acid consumption to im-
prove their understanding of effective folic acid intake and en-
courage its use.

Folic acid knowledge refers to the awareness that folic acid be-
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longs to the vitamin B complex, and that an adequate amount of
folic acid in the body can help prevent significant congenital de-
fects in the fetal brain and spine. It also involves knowing that a
daily dose of 400 pg of folic acid is necessary from 1 month be-
fore pregnancy until 3 months after pregnancy [1]. Existing re-
search on folic acid knowledge reveals that 58.3% of pregnant
women in China were aware that folic acid intake is necessary to
prevent neural tube defects. However, only 15.6% knew the cor-
rect intake period for folic acid, and 36.7% knew the accurate
dosage [16]. Studies have shown that 56.4% of pregnant women
in Korea and 85.4% in Ireland were aware that folic acid helps
prevent neural tube defects [12,17]. Additionally, 32.2% of preg-
nant women in Japan knew the exact dosage of folic acid [10]. In
summary, the level of folic acid knowledge among pregnant
women in China appears to be similar to that of pregnant women
in Korea, particularly regarding folic acid’s role in preventing neu-
ral tube defects. It is also comparable to the knowledge level
among pregnant women in Japan concerning the dosage of folic
acid. Although there was no comparison group for the intake pe-
riod of folic acid, it was found that few women had accurate
knowledge of this aspect.

An analysis was conducted to determine the correlation be-
tween knowledge of folic acid and its intake. The results revealed
that pregnant women who understood the role of folic acid in pre-
venting neural tube defects were 2.64 times more likely to con-
sume folic acid compared to those who were unaware of its bene-
fits [ 10]. This suggests that simply being aware of the need for fo-
lic acid can influence its actual consumption. Given that accurate
knowledge about folic acid can potentially enhance its effective
intake, this study aimed to further investigate this correlation.

Upon investigating other factors that influence folic acid in-
take, it was observed that in both China and other countries, cer-
tain factors were associated with a higher rate of folic acid con-
sumption. These factors included being aged 30 years and above
[10,13,18], having a higher level of education [18-20], earning a
higher income [20,21], residing in cities [19], suffering from
chronic diseases [11,22], planning pregnancies [19,22], being a
married woman [11,21], having given birth [11,13,21], and hav-
ing undergone infertility treatment.

A review of the above references shows that most existing
studies have only incorporated certain criteria when defining ef-
fective folic acid intake. These studies have investigated the cur-
rent state of folic acid consumption and analyzed its alignment
with the understanding of folic acid. Therefore, this study aimed
to evaluate the status of effective folic acid intake among preg-
nant women in China, in line with the four guidelines issued by
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the CDC. Furthermore, the study investigated women’s under-
standing of folic acid and the impact that this knowledge has on
effective folic acid consumption. Ultimately, the findings are
hoped to contribute to improving effective folic acid intake rates

through these investigations.

Methods

Ethics statement: Obtaining informed consent was exempt-
ed by the Institutional Review Board of Seoul National Uni-
versity (No. 2109/001-014) because there was no sensitive
information and the survey was anonymously treated.

Study design

This cross-sectional survey study sought to examine the intake of
folic acid and knowledge about folic acid among pregnant wom-
en in China and explore the influence of folic acid knowledge on

effective folic acid intake.

Participants

This study included women who were at least 12 weeks pregnant
and were patients at Yantai Yuhuangding Hospital in Shandong,
China. The participants were selected through convenience sam-
pling. The study was based on previous research, which found
that 42% of participants had taken folic acid prior to pregnancy
[23]. An odds ratio (OR) of 2.64 was established, with a confi-
dence level of 0.05 and a test power of 0.8, using G*power 3.1.
The minimum sample size was calculated to be 134, but we an-
ticipated a dropout rate of 20%, so the final sample size was set at
161. After data collection, it was found that a total of 154 women
had completed the survey. However, after excluding 10 partici-
pants who did not complete the survey faithfully and four who
had not taken folic acid, the total number of participants used in

the survey analysis was 140.

Instruments

After preparing the questionnaire and consent form in Korean,
the researchers enlisted the help of a specialized agency for trans-
lation and reverse translation. This resulted in the final version of
the tool, which was written in Chinese. The validity of this final
questionnaire was subsequently assessed by two nursing educa-
tors who were proficient in both Chinese and Korean. Further-
more, a preliminary survey was carried out with three pregnant
women living in China and no difficulties in understanding or

completing the survey were found. Thus, items were deemed sat-
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isfactory for the main survey.

Effective folic acid intake

Effective folic acid intake was assessed based on the following
criteria: (a) whether the daily intake of folic acid was 400 pg
(yes/no), (b) whether folic acid was consumed starting from 1
month prior to pregnancy (yes/no), (c) whether folic acid was
consumed during the first 3 months of pregnancy (yes/no), and
(d) whether folic acid was consumed at least 24 days in a month
(yes/no). A total score of 4 points indicated effective intake,
while a score ranging from 0 to 3 points was considered indica-
tive of ineffective intake.

Folic acid knowledge

We utilized nine items from the CDC’s 10-item questionnaire re-
lated to folic acid knowledge (https://www.cdc.gov/ncbddd/foli-
cacid/quiz.html), after making necessary revisions. Each item was
answered with either a “yes” or “no,” with correct responses earning
1 point and incorrect responses earning 0 points. The total score,
which could range from 0 to 9, served as an indicator of the respon-
dent’s knowledge of folic acid; a higher score signified greater
knowledge. The Cronbach’s a for this knowledge tool is .65.

Folic acid intake

A questionnaire was developed based on Bai et al’s study [24]. It
comprised 18 items, which included questions about whether
the respondent had taken folic acid, the first and last instances of
folic acid intake, the total daily amount of folic acid consumed,
and the specific content of the folic acid taken.

General characteristics

The general characteristics of the participants were collected us-
ing eight items: age, ethnicity, city residency, education level,
spouse’s education level, occupation, spouse’s occupation, and
monthly family income. The obstetric characteristics of the par-
ticipants were as follows: the date of their last menstrual period,
history of miscarriage, history of abortion, history of infertility,

and whether the pregnancy was planned.

Data collection

Data were collected from November 2021 to May 2022. A re-
search assistant, who had previously worked as a nurse in China
and had undergone training with the researchers, was responsible
for data collection at Yantai Yuhungding Hospital in Shandong,
China. Participants were recruited by scanning a QR code on a
flyer posted in the hospital, which led them to the study’s infor-
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mation sheet. If a participant agreed to take part in the study, she
proceeded to complete the online questionnaire. The informa-
tion sheet outlined the study’s content, purpose, and data ano-
nymity, and it also stated that participants could withdraw at any
point during the study if they chose not to continue. If a partici-
pant clicked “do not agree,” the survey automatically ended.
Completing the online questionnaire took approximately 10
minutes. As a token of appreciation, each participant received a
mobile coffee coupon worth 3 US dollars.

Data analysis

Data were analyzed as follows using IBM SPSS for Windows ver.
24.0 (IBM Corp., Armonk, NY, USA). The general and obstetric
characteristics of the pregnant women were analyzed using fre-
quency, percentages, mean, and standard deviation. Differences
in effective folic acid intake according to folic acid knowledge
were analyzed using the t-test and the chi-square test. Finally, lo-
gistic regression analysis was conducted to identify factors influ-

encing folic acid intake.

Results

Characteristics of participants

The mean age of the 140 participants was 31.56 +3.88 years
(range, 21-41 years). In terms of education, 67.9% of the partici-
pants held university degrees, and 89.3% were employed. Among
the participants’ spouses, 67.1% held university degrees, and
97.9% were employed.

Sixty percent of the participants were experiencing their first
pregnancy. A smaller portion (8.6%) had previously experienced
a miscarriage. Additionally, 30.7% had undergone an abortion.
Notably, 82.9% of all participants had planned their pregnancies
(Table 1).

Status of effective folic acid intake

Of the total participants, 16.4% (23 individuals) met all four cri-
teria for effective folic acid intake, while the remaining 83.6%
(117 individuals) did not. When we analyzed the intake out-
comes based on these four criteria, we found that (1) 72.2% (104
individuals) began taking folic acid prior to pregnancy, (2) 70.8%
(102 individuals) continued taking folic acid up to 3 months
post-pregnancy, (3) only 36.8% (53 individuals) consumed the
recommended daily dose of 400 pg of folic acid, and (4) 78.6%
(110 individuals) took the supplement for at least 24 days in a
month, which equates to 80% of the month. As these figures in-
dicate, the criterion with the lowest adherence was the correct

https://doi.org/10.4069/kjwhn.2023.11.20
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Table 1. Sociodemographic and obstetric characteristics and differences in effective folic acid intake according to general and obstetric

characteristics (N=140)

Folic acid intake, n (0%)

Characteristics Categories Total (N=140), n (%) Effective’ (1=23) _ Ineffective (n=117) ¥ (P
Sociodemographic characteristics
Age (year) Mean +SD (range), 31.56 + 3.88 (24-41) 20.34 (.257)
24-29 42 (30.0) 5(21.7) 37 (31.6)
30-34 69 (49.3) 11 (47.9) 58 (49.6)
35-41 29 (20.7) 7 (30.4) 22 (18.8)
Nationality Han nationality 122 (87.1) 21(91.3) 101 (86.3) 0.43 (.514)
Minority nationality 18 (12.9) 2(8.7) 16 (13.7)
Location of residence Town 128 (91.4) 21(91.3) 107 (91.5) 0.00 (.981)
Countryside 2(8.6) 2(8.7) 10 (8.5)
Education < High school 45(32.1) 6(26.1) 39(33.3) 0.46 (.496)
> College 95 (67.9) 17 (73.9) 78 (66.7)
Husband's education < High school 46 (32.9) 7 (30.4) 39 (33.3) 0.07 (.787)
> College 94 (67.1) 16 (69.6) 78 (66.7)
Employment Employed 125 (89.3) 21 (91.3) 104 (88.9) 0.12 (.732)
Unemployed 5(10.7) 2(8.7) 13 (11.1)
Husband's employment Employed 137 (97.9) 23 (100) 114 (97.4) 0.60 (.438)
Unemployed 3.1 0(0) 3(2.6)
Monthly income (Chinese yuan®) < 10,000 76 (54.3) 15 (65.2) 61 (52.1) 1.33 (.250)
> 10,000 64 (45.7) 8 (34.8) 56 (47.9)
Qbstetric characteristics
Parity Primiparous 84 (60.0) 17 (73.9) 67 (57.3) 2.22 (.136)
Multiparous 56 (40.0) 6(26.1) 50 (42.7)
History of miscarriage Yes 2(8.6) 3(13.0) 9(7.7) 2.45 (.294)
No 128 (91.4) 20 (87.0) 108 (92.3)
History of abortion Yes 43 (30.7) 15 (65.2) 82 (70.1) 0.21 (.644)
No 97 (69.3) 8 (34.8) 35(29.9)
History of infertility Yes 10 (7.1) 3(13.0) 7 (6.0) 1.45 (.229)
No 130 (92.9) 20 (87.0) 110 (94.0)
Planned pregnancy Yes 116 (82.9) 22 (95.7) 94 (80.3) 3.17 (.075)
No 24 (17.1) 1(4.3) 23(19.7)

*Effective folic acid intake is 400 pg of folic acid taken more than 24 days every month from 1 month preconception until 3 months after pregnancy.

10,000 Chinese yuan is roughly 1,380 US dollars.

daily dosage of folic acid (Figure 1).

Among the participants who did not meet the criteria for effec-
tive folic acid intake, 25.8% (36 individuals) consumed folic acid
from 1 month prior to pregnancy until 3 months post-pregnancy,
for at least 24 days each month. This group represented the ma-
jority. They were followed by 12.9% (18 individuals) who con-
sumed folic acid from before pregnancy for at least 24 days each
month, 12.2% (17 individuals) who consumed folic acid until 3
months post-pregnancy for at least 24 days each month, and
6.5% (nine individuals) who consumed 400 pg of folic acid daily
from before pregnancy until 3 months post-pregnancy. Among

https://doi.org/10.4069/kjwhn.2023.11.20

the participants with ineffective intake who underwent surgery,
2.1% (three individuals) did not meet any of the four criteria for

effective folic acid intake.

Differences in folic acid knowledge according to effective
folic acid intake

The mean score for participants’ knowledge of folic acid was rela-
tively high, at 5.61 £2.18 out of a possible 9 points. The statement
that received the highest rate of correct responses was “the easiest
way to get the right amount of folic acid every day is to take 400
ug of synthetic folic acid,” with 79.3% (111 individuals) of partici-

295


https://doi.org/10.4069/kjwhn.2023.11.20

Jin YJ and Kim HW « Effective folic acid intake in China

KJWHN

Taking FA from 1 month Taking FA more than 3 month Taking FA 400 g Taking FA for more
before pregnancy after pregnancy than 24 days n (%)
< > 23 (16.4)
< > > | 36(2598
e +—> 18 (12.9)
«— 5 «“——> | 170122
< > 9 (6.5)
< > 6(4.3)
+t—> < > 5(3.6)
< > 5(3.6)
4> 3(2.1)
< > 3(2.1)
< > 3(2.1)
< > < > 3(2.1)
< > 2(1.4)
< > 2(1.4)
- » 2(1.4)
3(2.1)
104 (72.2) 102 (70.8) 53 (36.8) 110 (78.6) 140 (100)

Figure 1. Folic acid (FA) intake status (N=140). Multiple responses were possible for the study participants regarding the status of FA
intake, and three of the respondents did not comply with the conditions for effective folic acid intake even though they consumed FA.

pants responding “yes.” Conversely, the statement with the lowest
rate of correct responses was “folic acid is a B vitamin,” with only
50.7% (71 individuals) of participants responding “yes.”

Upon analyzing the variance in folic acid knowledge based on
effective folic acid intake, it was found that the group with effec-
tive folic acid intake scored higher in folic acid knowledge com-
pared to the group with ineffective folic acid intake (t=4.10,
p<.001). Among the items related to folic acid knowledge, par-
ticipants who were aware that “women of childbearing age
should consume 400 pg of folic acid every day” (x°=10.95,
p<.001), understood “ways to be sure that you are getting
enough folic acid every day” (x*=10.71, p<.001), knew “what
are spina bifida and anencephaly” (¥’ =3.98, p<.005), and rec-
ognized that “the easiest way to get the right amount of folic acid
every day is to take 400 pg of synthetic folic acid” (x’=4.49,
p<.005), were more likely to exhibit effective folic acid intake
(Table 2).

Influencing factors on effective folic acid intake
To identify the factors that influence the effective intake of folic

acid among pregnant women, we conducted a binomial logistic
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regression analysis. This analysis used significant variables de-
rived from a cross-tabulation analysis, which examined potential
differences based on general and obstetrical characteristics. How-
ever, our analysis revealed that these characteristics did not sig-
nificantly impact the effective intake of folic acid among pregnant
women (Table 1). We found that a higher score in folic acid
knowledge (OR, 1.74; 95% confidence interval [CI], 1.29-2.35)
was associated with effective folic acid intake. Notably, partici-
pants who understood that “women of childbearing age should
consume 400 pg of folic acid daily” (OR, 14.77; 95% CI, 1.93-
113.35) and knew “ways to be sure that you are getting enough
folic acid every day” (OR, 5.74; 95% CI, 1.84-17.90) were more
likely to effectively consume folic acid. However, when we ad-
justed the ORs using the characteristics found to be significant in
effective folic acid intake, we did not identify any significant de-
terminants (Table 3).

Discussion

This study is the first, to our knowledge, to examine the status
of effective folic acid intake and investigate its relationship with

https://doi.org/10.4069/kjwhn.2023.11.20
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Table 2. Differences in effective folic acid intake according to correct folic acid knowledge (N=140)

Folic acid intake, n (%)

B 2
Question IR () Effective’ (n=23) Ineffective (n=117) K ort(pl
1. Folic acid is a B vitamin 71 (50.7) 15 (65.2) 56 (47.9) 2.32(.128)
2. Folic acid reduces the risk for spina bifida and 100 (71.4) 20 (87.0) 80 (68.4) 3.25 (.071)
anencephaly
3. Women of childbearing age should consume 400 ug of 92 (65.7) 22(95.7) 70 (59.8) 10.95 (<.001)
folic acid every day
4. Ways to be sure that you are getting enough folic acid 72 (51.4) 19 (82.6) 53 (45.3) 10.71 (<.001)
every day
5. What are spina bifida and anencephaly 77 (55.0) 17 (73.9) 60 (51.3) 3.98 (.046)
6. In order to help prevent neural tube defects, folic acid 93 (66.4) 17 (73.9) 76 (65.0) 0.69 (.406)
must be taken before and during the first few months
of pregnancy
7. While it's important to eat a healthy diet, the easiest 111 (79.3) 22 (95.7) 89 (76.1) 449 (.034)
way to get the right amount of folic acid every day is
to take 400 pg of synthetic folic acid
8. A woman should be talking folic acid if she is planning 72 (51.4) 16 (69.6) 56 (47.9) 3.62 (.057)
a pregnancy, is capable of becoming pregnant, even if
she is not planning a pregnancy, or thinks she might
become pregnant sometime in the future
9. Now that you are an expert on folic acid, you should 97 (69.3) 18 (78.2) 79 (67.5) 1.04 (.307)
make sure to take a multivitamin containing folic acid
every day, eat foods rich in folate, and foods fortified
with synthetic folic acid, tell a friend about the impor-
tance of folic acid
Total score (possible range, 0-9), mean +SD 5.61+2.18 7.22+1.65 529+2.13 4.10 (<.001)

*Effective folic acid intake is 400 pg of folic acid taken more than 24 days every month from 1 month preconception until 3 months after pregnancy.

folic acid knowledge, in line with the four criteria set by the
CDC’s folic acid intake guidelines. Our findings indicate that the
rate of effective folic acid intake, based on these four guidelines,
was 16.4%. This is significantly higher than the 4.82% rate of ef-
fective folic acid intake among pregnant women in Northwest
China, as reported in a 2011 study. In that study, women con-
sumed 400 pg of folic acid at least S days a week, starting 1 month
before pregnancy and continuing until 2 months after concep-
tion [24]. This increase may be attributed to an actual rise in folic
acid intake among pregnant women in China, a result of a policy
that provided folic acid free of charge to boost intake rates [25].
However, the rate of effective intake remains relatively low.

This study can be compared to others that only adopted some
of the criteria for effective folic acid intake. In 2017, the rate of ef-
fective folic acid intake, defined as consumption from 3 months
before pregnancy until 3 months after pregnancy, was examined
in Tianjin City. The rates of folic acid intake were found to be
14.4%, respectively [26]. In 2014, the rate of effective folic acid
intake, defined as consumption from 3 months before pregnancy

https://doi.org/10.4069/kjwhn.2023.11.20

for at least 24 days a month, was analyzed in Shanxi Province.
The rate of folic acid intake was found to be 14% [6], a figure
similar to the intake rate in this study. All participants had taken
folic acid at some point, but only a small proportion continued to
take it from before conception through pregnancy. This finding
is consistent with a study conducted overseas [27] and suggests
that the participants’ lack of knowledge about the precise period
for folic acid intake contributes to the low rate of effective folic
acid intake.

In this study, 72.2% of participants reported taking folic acid
for at least 1 month prior to pregnancy. This is significantly high-
er than the 24.7% rate reported in Cawley et al’s study [13] in-
volving pregnant women. To determine if there is a correlation
between a participant’s level of education and the rate of folic
acid intake, further studies are needed. This aligns with a previ-
ous study suggesting that a participant’s education level influenc-
es the rate of folic acid intake before pregnancy [26]. In this
study, it was observed that 70.8% of participants continued tak-
ing folic acid up to 3 months post-pregnancy. This rate is compa-
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Table 3. Effect of folic acid knowledge on effective folic acid intake (N=140)

Variable

Categories (%)

Effective folic acid intake®

Unadjusted OR (95% CI) Adjusted OR (95% Cl)
Monthly income (Chinese yuan®) <10,000 (53.5) 0.58 (0.23-1.48) -
> 10,000 (46.5) Reference -
Education College (68.1) 1.42 (0.58-3.88) -
High school (31.9) Reference -
Employment Employed (88.9) 1.31 (0.28-6.25) -
Unemployed (11.1) Reference -
Parity Multiparous (40.3) 0.47 (0.17-1.29) -
Primiparous (59.7) Ref -
Abortion Yes (29.9) 1.25 (0.49-3.22) -
No (70.1) Reference -
Planned pregnancy Yes (81.9) 0.19 (0.02-1.45) =
No (18.1) Reference =
Knowledge score (0-9) 1.74° (1.29-2.35) 1.74 (0.51-1.88)
3. Women of childoearing age should consume 400 ug of folic acid Yes (65.7) 14.77° (1.93-113.35) 1.76 (0.79-1.27)
every day No (34.3) Reference -
4. Ways to be sure that you are getting enough folic acid every day Yes (51.4) 5.74° (1.84-17.90) 1.04 (0.60-1.66)
No (48.6) Reference =
5. What are spina bifida and anencephaly Yes (55.0) 2.69 (0.99-7.31) -
No (45.0) Reference -
7. While it's important to eat healthy diet, the easiest way to get the  Yes (79.3) 6.92 (0.89-53.69) =
right amount of folic acid every day is to take 400 pg of synthetic (20.7) Reference _

folic acid

Cl, confidence interval; OR, odds ratio.

"Effective folic acid intake is 400 ug of folic acid taken more than 24 days every month from 1 month preconception until 3 months after pregnancy.

*10,000 Chinese yuan is roughly 1,380 US dollars.
*p<.05.

rable to the 66.1% reported in a study conducted with pregnant
women in China [16]. This suggests that the “Health Guidelines
for Preconception and during Pregnancy,” a public initiative
launched in China in 2011 [28], has successfully raised aware-
ness about the importance of folic acid intake among women.
Consequently, most women now understand the need to take fo-
lic acid during pregnancy. Approximately 36.8% of the women in
this study reported taking a daily dose of 400 pg of folic acid, a
rate similar to the 47.2% reported in a study conducted with
women in Italy [15]. This suggests that over half of the partici-
pants are unaware of the recommended daily dose of folic acid.
According to a study by Maraschini et al. [15], only 8.0% of all
participants received education on the correct dosage of folic
acid prior to pregnancy, and 13.7% received such education
during pregnancy. This underscores the fact that the importance
of the correct dosage is not sufficiently emphasized in education
about folic acid intake. Among the participants in this study,
78.6% reported taking folic acid for at least 24 days each month.
This rate is similar to the 81.6% reported in a previous study con-
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ducted in China [23]. This suggests that the majority of women
consistently take folic acid daily once they start.

In summary, while pregnant women in China were cognizant
of the need to take folic acid up to 3 months post-pregnancy, and
understood the frequency of its intake, they did not meet the rec-
ommended daily intake of 400 yg, starting at least 1 month prior
to pregnancy. For effective folic acid consumption, individuals
must strive to meet all these criteria in their daily routines. To
boost the prevalence of effective folic acid consumption, several
countries, including the United States, have instituted and en-
forced folic acid fortification policies. These policies promote the
consumption of grain products fortified with folic acid. However,
according to a meta-analysis by Toivonen et al. [29], there is no
discernible difference in the incidence of neural tube defects be-
tween countries that have implemented folic acid fortification
policies and those that have not. While county-level policies are
necessary to increase the rate of effective folic acid intake, it ap-
pears that individual awareness of the importance of folic acid

consumption, and the personal initiative to include it in one’s
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diet, are even more critical.

Turning to knowledge, the mean score for folic acid knowledge
among the pregnant women participating in the study was 5.61
out of a possible 9 points. Two items had a correct response rate
of 70% or higher, three items had a rate of 60% or higher, and
four items had a rate of 50% or higher. This indicates that the
overall understanding of folic acid is relatively high among the
participants. However, further education is necessary on the
items that scored lower to ensure accurate comprehension. These
items included: “folic acid is a B vitamin,” “ways to be sure that
you are getting enough folic acid every day,” “what are spina bifi-
da and anencephaly,” and “a woman should be taking folic acid if
she is planning a pregnancy, is capable of becoming pregnancy,
even if she is not planning a pregnancy, or thinks she might be-
come pregnant sometime in the future.” Additionally, the state-
ment “women of childbearing age should consume 400 pg of fo-
lic acid daily” did not receive a high rate of correct responses.
Given that this item also had the lowest adherence rate in the fo-
lic acid intake survey conducted as part of this study, there is a
clear need for increased awareness and emphasis on this point.

The binomial logistic analysis revealed that participants with a
more comprehensive understanding of folic acid were more like-
ly to exhibit effective folic acid intake. This finding aligns with a
survey conducted among pregnant women and those who had
recently given birth in China. In this survey, women who under-
stood the importance of folic acid during pregnancy and its role
in preventing neural tube defects showed better adherence to fo-
lic acid intake [30]. Consequently, it is crucial to enhance folic
acid knowledge to increase the rate of effective folic acid intake.
The role of nurses, who are often the primary source of this
knowledge, is also of paramount importance. Research indicates
that the rate of folic acid intake among pregnant women and
women of childbearing age increases when clinical staff provide
brief, 30 to 60-second explanations about folic acid [31]. There-
fore, nurses, who are tasked with educating these women, should
emphasize the correct method of folic acid intake and instruct on
how to effectively incorporate it into their routine.

In this study, factors such as the participant’s monthly income,
education level, employment status, multiparity, miscarriage his-
tory, and whether the pregnancy was planned did not significant-
ly influence effective folic acid intake. This finding contrasts with
the study by Kim et al. [ 12] in Korea, which found that higher in-
come, higher education level, and employment were associated
with increased folic acid intake. It also differs from the study by
Nilsen et al. [11] in Italy, which reported that primiparous wom-
en had a higher rate of effective folic acid intake. Specifically, our

https://doi.org/10.4069/kjwhn.2023.11.20

study found that whether a pregnancy was planned did not im-
pact effective folic acid intake. This is in contrast to findings from
Ireland, where women with planned pregnancies had a higher rate
of folic acid intake [13]. The discrepancy may be due to the small
sample size of our study and the fact that the majority of respon-
dents reported having planned pregnancies, leading to oversam-
pling. Furthermore, our study applied strict criteria for measuring
effective intake, as opposed to the simple confirmation of intake
used in previous studies. This could also account for the observed
differences. In conclusion, the significant correlation between de-
mographic and obstetrical characteristics and folic acid intake re-
ported in previous studies was not observed in our study. This
may be due to our smaller sample size, uneven distribution of de-
mographic and obstetrical characteristics, and different method of
measuring effective folic acid intake. Therefore, the relationship
between demographic and obstetrical characteristics, including
planned pregnancies, and effective folic acid intake should be
re-evaluated in future studies with larger sample sizes.

The limitations of this study include the absence of a nation-
wide sample because it focused only on one specific area in Chi-
na. In addition, it considered all four criteria of effective intake,
making it difficult to compare the study directly with existing
studies.

Nonetheless, this study provides meaningful results because it
analyzed all four criteria of effective folic acid intake, pinpointing
the specific reasons for unsuccessful implementation. Moreover,
the study illustrates that to enhance the rate of effective folic acid
intake, women of childbearing age need to cultivate an interest in
folic acid consumption, a preventive strategy against neural tube
defects. It underscores the necessity for comprehensive educa-
tion on the precise dosage and duration of folic acid intake. We
anticipate that this survey will offer participants the chance to
proactively adopt effective folic acid intake practices in the future.

Based on the findings of this survey, future education on effec-
tive folic acid intake should take into account the following con-
siderations. While most pregnant women are aware of the need
to take folic acid, they may not be fully informed about the ne-
cessity of adhering to all four guidelines for effective intake, in-
cluding its role in preventing neural tube defects. It is particularly
important to emphasize that folic acid should be taken at least 1
month prior to pregnancy and that the recommended daily dos-
age for nonpregnant women is 400 pg.

There is an urgent need to educate women about folic acid, in-
cluding its benefits and effective usage, for the betterment of
women’s health. This education should be delivered in a clear
and easily comprehensible manner. Future research should aim
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to validate the impact of this education on the understanding and
effective consumption of folic acid. It should also reexamine the
relationship between effective intake and demographic charac-
teristics not previously investigated in this study. Furthermore, it
appears necessary to monitor compliance with specific criteria

for folic acid consumption through a mobile application.
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