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Summary

What is already known on this topic?

Neural tube defects can be effectively prevented by folic
acid supplementation. However, compliance with the
recommendations for supplementation is still low in
China.

What is added by this report?

This study investigated the rate of correct use of folic
acid supplementation and its risk factors among
pregnant women in Beijing. Women who took folic
acid correctly only comprised less than 50% of the
total, possibly due to unexpected pregnancy.

What are the implications for public health
practice?

Given the low rate in Beijing, an area with high health
literacy, the rate may also be low in other areas in
China. Regulations for mandatory fortification of food
with folic acid are recommended in China.

Some  studies have reported unsatisfactory
compliance ~ with  folic acid  supplementation
recommendations in China. In a study encompassing
several regions of China, only 38.4% women initiated
folic acid supplementation at least 3 months before
conception (whether the intake after conception was
sufficient was unclear) (7), which was significantly less
than the target of 70% set by the National Health
Commission (NHC) of the People’s Republic of China
(2). Beijing has similar socioeconomic characteristics to
various developed countries and may reflect future
conditions in China. Based on the baseline survey of a
cohort study, this study aimed to determine the rate of
correct use of folic acid consumption (sufficient not
only before but also after conception) among pregnant
women in Beijing and to understand its risk factors. A
structured questionnaire was administered to 3,988
pregnant women; 97.2% of the women reported taking
folic acid supplements (folic acid alone or multivitamin
tablets with folic acid), but only 24.2% were compliant
with the recommended dose and duration of folic acid
supplementation. Unexpected pregnancy was a major
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risk factor associated with the correct use of folic acid.
The evidence from this study suggests that regulations
for mandatory fortification of food with folic acid are
required in China.

Data were obtained from a baseline survey of an
ongoing prospective cohort study. The participants
included 3,988 pregnant women at or before 16 weeks
of gestation when enrolling through convenience
sampling (selected from a prenatal health checkup and
the maternity school) at the Haidian Maternal and
Child Health Hospital, China, between August 2017
and November 2019. Among them, 132 women were
excluded because their folic acid intake was unclear;
therefore, 3,856 women were included in the final
analysis. Data collected via the three-part structured
questionnaire were entered twice into EpiData software
(version 3.1, EpiData Association, Odense, Denmark).
This study was approved by the institutional review
board, and all participants provided written informed
consent.

In pregnant women, the correct use of folic acid
could be achieved by the intake of no less than 24
capsules of folic acid per month, from 3 months before
to 3 months after conception. The rate of correct use
of folic acid supplementation was calculated as the
percentage of pregnant women who consumed an
adequate dose of folic acid for over the period
delineated above. Crude odd ratios (cORs) and
adjusted odd ratios (aORs) were calculated to evaluate
risk levels of factors. Chi-square and Fisher’s tests were
used to compare categorical variables, and logistic
regression  was performed with adjustment for
confounding factors including survey year, age at
recruitment, education, pregnancy planning, and
parity. P-values <0.05 were considered statistically
significant. SPSS Statistics software (version 24.0; IBM
Corp., Armonk, NY, USA) was used for data analysis.

The mean age of the participants was 31 years
(range: 21-49 years); 73.5% had a bachelor’s degree or
higher, 82.0% lived in urban areas, 79.1% were
nulliparas, 29.3% were unexpected pregnancies, and

97.2% took folic acid supplements. Only 24.2% of
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women started taking folic acid supplements at the
recommended dosage 3 months before conception
(Table 1).

The results of single-factor analysis (Table 2) showed
that the percentage of women taking folic acid
correctly differed significantly by age, education,
pregnancy planning, and parity (all P<0.05). Correct
use of folic acid supplementation was observed in 4.1%
of unexpected pregnancies, far lower than planned
pregnancies  (32.5%). In addition, unexpected
pregnancy occurred in 36.9% (992 out of 2,685) of
women who took folic acid incorrectly. Pregnant
women with planned pregnancies [aOR: 10.31; 95%
confidence interval (CI): 7.44-14.29] and nulliparas
(aOR: 1.48; 95% CI: 1.15-1.90) were more likely to
take folic acid correctly (Table 3). Between 2017 and
2019, the rate of correct use of folic acid
supplementation  significantly increased (aOR: 1.42;
95% CI: 1.12-1.80). Pregnant women aged <25 years
were more likely to take folic acid incorrectly (aOR:

0.43; 95% CI: 0.26-0.72).

DISCUSSION

The results of this study revealed that among
pregnant women in a knowledge-intensive area of

Beijing, 97.2% took folic acid supplementation, but
only 24.2% took supplementation correctly. If using
the less stringent United States Preventive Services
Task Force standard (at least 24 capsules of folic acid
per month from 1 month before to 3 months after
conception), the rate of correct use of folic acid
supplementation just marginally increased to 40.3%.
The rate in Beijing was similar to that in Western
countries (42.2%) (3) but was stll very low.
Importantly, this rate likely reflected future conditions
in China. Although the rate of correct use of folic acid
supplementation increased over time, it was still
significantly below the NHC target (70%).

In this study, 29.3% of pregnant women were
unexpected pregnancies. Unexpected pregnancies
occurred in more than a third of women who took
folic acid incorrectly and were associated with a
significantly increased risk of incorrect use of folic acid.
Unexpected pregnancies were common in China,
ranging from 20.6% to 39.6% of all (4-6). Women
with unexpected pregnancies often miss the best time
for folic acid supplementation, which makes it one of
the major risk factors for the correct use of folic acid
throughout the world. Furthermore, the one-child
policy was abolished in China in 2016, which may
increase the likelihood of unexpected pregnancies over

TABLE 1. Folic acid supplementation among pregnant women in Haidian District, 2017—2019.

Variable

Participants (number)

Percentage (%)

Whether or not folic acid was taken
Yes
No

When folic acid supplementation began’
3 months before conception
2 months before conception
1 month before conception
Within 1 month after conception
Later than 1 month after conception
Unknown

Frequency of folic acid intake”
24 capsules or more per month
15-23 capsules per month
Fewer than 15 capsules per month
Unknown

Correct use of folic acid
Yes
No

3,748 97.2
108 2.8
1,090 291
350 9.3
431 11.5
749 20.0
1,030 27.5
98 2.6
2,833 75.6
610 16.3
129 34
176 4.7
880 24.2
2,763 75.8

* Among pregnant women who had taken folic acid.
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TABLE 2. Single-factor analysis of risk factors of correct use of folic acid among pregnant women in Haidian District,

2017-2019.
Variable Correct use, n (%) Incorrect use , n (%) P
Year
2017 194 (22.3) 675 (77.7)
2018 438 (23.2) 1,454 (76.8) 0.006
2019 248 (28.1) 634 (71.9)
Age, years
<25 28 (11.2) 223 (88.8)
26-30 474 (24.9) 1,426 (75.1)
31-35 298 (27.6) 781 (72.4) <0001
>35 75 (18.8) 325(81.2)
Education
High school or lower 45 (16.5) 228 (83.5)
Undergraduate 568 (24.2) 1,778 (75.8) 0.005
Master’s degree or higher 265 (26.0) 755 (74.0)
Residence
City area 698 (24.1) 2,195 (75.9)
Near suburbs 157 (25.2) 466 (74.8) 0.786
Far outskirts 2(18.2) 9(81.8)
Unexpected pregnancy
Yes 42 (4.1) 992 (95.9)
No 816 (32.5) 1,693 (67.5) <0001
Parity
Nulliparas 734 (26.4) 2,050 (73.6)
Multiparas 117 (16.0) 614 (84.0) <0001

time, leading to a lower rate of correct use of folic acid
supplementation. In this study, nulliparas were
significantly more likely to take folic acid correctly
than multiparas. Compared to nulliparas, multiparas
pay less attention to folic acid supplementation because
of their previous experience with pregnancy. In 2019,
more than 60% of births in China were of a second
child and above (7). This proportion and the
proportion of unexpected pregnancies are likely to
increase due to the recently announced three-child
policy. As a result, the rate of correct use of folic acid
supplementation may decrease, which will delay
attainment of the NHC target. Compared to the
effects of unexpected pregnancies and parity, the
impact of education on correct folic acid
supplementation was found to be limited in the high-
educated sample.

The US Food and Drug Administration was the first
public  health body to mandate folic acid
supplementation in 1997, which proved to be a
successful strategy to reduce birth defects (8). At
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present, 88 countries and regions have mandated folate
fortification in cereal grains to ensure adequate folic
acid consumption in women of childbearing age (9). In
a district of Beijing, the prevalence of neural tube
defects (NTDs) at >28 weeks of gestation (a
commonly used indicator) was 73.0% lower than the
prevalence of NTDs throughout pregnancy (11/10,000
population) because severe defects often lead to
termination of pregnancy before 28 weeks of gestation
(10). With such a severe situation, folic acid
supplementation is important for NTDs prevention at
all times in China. Despite the large number of
implemented programs, the rate of correct use of folic
acid supplementation was still far below the NHC
target, even in the most developed Chinese city.
Therefore, besides improved health
underdeveloped areas, mandatory folate fortification
supplementation is urgently required all over China.
This study was subject to at least two limitations:

literacy in

convenience sampling provides a less representative
sample (overrepresenting nulliparas), and self-reported
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TABLE 3. Logistic regression analysis of risk factors of correct use of folic acid among pregnant women in Haidian District,
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2017-2019.
Variable cOR (95% Cl) P aOR (95% Cl) P
Year
2017 1 1
2018 1.05 (0.87-1.27) 0.632 1.12 (0.91-1.38) 0.280
2019 1.36 (1.10-1.69) 0.005 1.42 (1.12-1.80) 0.004
Age, years
<25 0.54 (0.34-0.87) 0.011 0.43 (0.26-0.72) 0.002
26-30 1.44 (1.10-1.89) 0.008 0.98 (0.71-1.36) 0.917
31-35 1.65 (1.24-2.20) 0.001 1.16 (0.84-1.60) 0.368
>35 1 1
Education
High school or lower 1 1
Undergraduate 1.62 (1.16-2.26) 0.005 1.51 (1.02-2.25) 0.039
Master’s degree or higher 1.78 (1.25-2.52) <0.001 1.46 (0.97-2.20) 0.072
Unexpected pregnancy
No 11.38 (8.27-15.68) <0.001 10.31 (7.44-14.29) <0.001
Yes 1 1
Parity
Nulliparas 1.88 (1.52-2.33) <0.001 1.48 (1.15-1.90) 0.002
Multiparas 1 1

Abbreviations: cOR=crude odd ratio; aOR=adjusted odd ratio; Cl=confidence interval.

questionnaires may inevitably cause information bias.
Nevertheless, based on the low rate of correct use of
folic acid supplementation in Beijing, an area with
high health literacy, it can be speculated that folic acid
supplementation and voluntary fortification of folic
acid might not be effective for preventing NTDs in
China. Regulations for mandatory fortification of food
such as cereal grains with folic acid might be necessary
to prevent NTDs.
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