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Objective
The aim of this study is to assess the prevalence and determinants of folic acid supplementation among women
referred to community health centers.

Methods

This was a cross-sectional study conducted in 325 women referred to community health centers. The subjects were
selected from 8 community health centers, using a stratified sampling technique. Data regarding demographics,
socioeconomic status, obstetrics, folic acid supplementation status, and household food security status were obtained
via questionnaires. The data was analyzed in SPSS v22.

Results

The prevalence of folic acid supplementation both before and during pregnancy was 54.5%. The results of the study
showed that folic acid supplementation had a significant positive association with education level (odds ratio [OR],
0.441; 95% confidence interval [Cl], 0.199-0.977; P<0.05), being employed (OR, 0.353; 95% Cl, 0.148-0.840; P<0.05),
and planned pregnancy (OR, 18.113; 95% Cl, 7.371-44.51; P<0.001). However, other variables, including age,
husband’s age, husband’s education and employment status, the number of prior pregnancies, economic satisfaction,
and household food security, were nonsignificant factors affecting folic acid supplementation.

Conclusion

Women with lower socioeconomic status are less likely to take folic acid supplements, and more effort should be
made to increase their awareness of the importance of supplementation. Unplanned pregnancy is another strong risk
factor for not supplementing with folic acid, and thus should be avoided.
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Nutritional status plays an important role in the critical pe-
riod of pregnancy for women and their unborn infants [1].
Pregnant women need more folic acid for the growth and
development of the fetus [2]. Folic acid deficiency during
pregnancy may lead to health problems in mothers, such as
anemia and peripheral neuropathy, and in infants, including
congenital abnormalities [2] and neural tube defects (NTDs)
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[3]. There are various risk factors for NTDs including poor
maternal nutritional status and maternal folate deficiency
during pregnancy [4]. Supplementation with folic acid has,
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therefore, been identified as a factor in decreasing NTDs
in infants [5-10]. Implemented as a worldwide policy by
the World Health Organization (WHO) in 2006, the daily
consumption of 400 pg of a folic acid supplement is recom-
mended for women of childbearing age who are planning a
pregnancy [11]. Nevertheless, the implementation of this rec-
ommendation remains inadequate [12]. The results of studies
have shown that the prevalence of folic acid supplementa-
tion is often insufficient in the preconception period [13,14].
Several factors have been associated with preconception folic
acid supplementation, including maternal age [12]; educa-
tional status [13]; marital status [1]; employment status [15];
the number of prior pregnancies [12]; income [16]; whether
the pregnancy was planned or unplanned [13]; smoking
status [17]; and the level of knowledge, attitude, and aware-
ness of the importance of folic acid supplementation before
and during pregnancy [14,17]. It is necessary to identify the
determinants of folic acid supplementation before and dur-
ing pregnancy in order to increase the prevalence of folic
acid supplementation, and thus decrease the negative con-
sequences of folic acid deficiency on maternal and infant
health. This study, therefore, aimed to assess the prevalence
and determinants of folic acid supplementation before and
during pregnancy, among women referred to community
health centers in the city of Tehran.

Materials and methods

This cross-sectional study was carried out in 325 women who
had given birth and had been referred to community health
centers in western Tehran between March and June 2014.
Subjects were selected from 8 community health centers
across 16 areas, using a stratified sampling technique (with
each center as a stratum). These selected centers provided
suitable distributions of the population and geographic area).

The sample size for each stratum was proportional to popu-
lation size, and the convenience sampling method was used
to select the samples within a center.

Information regarding demographics (age of women and
their husbands), socioeconomic status (education level, occu-
pational status, and economic satisfaction score), obstetrics
(planned or unplanned pregnancy and the number of prior
pregnancies), folic acid supplementation before and during
pregnancy, and household food security status was collected
via questionnaires. In order to assess the economic satisfac-
tion score, mothers were asked to select a score from 1 to
10 (subjectively) to indicate their satisfaction with their
household economic status.

The 18-item US Department of Agriculture (USDA) ques-
tionnaire [18] was used for assessing household food security
status. The questionnaire was completed by interviewing
participants, and was scored by the researchers as follows:
responses “most of the time correct” and “sometimes
correct” to questions 1 to 3 and 11 to 13; “almost every
month” and “some months” to questions 5, 10, and 16;
and “yes” to questions 4, 6 to 9, 14, 15, 17, and 18 were
scored 1; and responses “is not correct,” “does not know
or avoids,” “only once or twice a month,” and “no” were
scored 0. The total score was calculated based the number
of positive responses, and women were subsequently divided
into 4 groups based on the scores: (a) food secure, (b) food
insecure without hunger, (c) food insecure with moderate
hunger, and (d) food insecure with severe hunger (Table 1)
[19]. In order to analyze the data, groups (c) and (d) were
combined to compose the food insecure with hunger group.
The validity of this questionnaire and its applicability has
been previously demonstrated [20].

The data were analyzed in SPSS version 22 (IBM Inc., Chica-
go, IL, USA). Associations of folic acid supplementation (both
before and during pregnancy) with quantitative variables
were assessed using logistic regression, and associations with

Table 1. Classification of the Household food security status based on scores

Number of positive responses

Food security status

Households without children under
18 years (total score:10)

Households with children under
18 years (total score:18)

Food secure

Food insecure without hunger

Food insecure with moderate hunger
Food insecure with severe hunger

0-2 0-2

3-5 3-7

6-8 8-12
9-10 13-18
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qualitative variables were assessed using the y* test. Finally,
all variables were assessed in a logistic regression model to
determine predictors of folic acid supplementation among
women. A value of P<0.05 was considered significant.

Results

In this study, the majority of women were homemak-
ers (86.5%), had earned a high-school diploma or higher
(78.2%), were food secure (65.8%), and had a planned
pregnancy (79.4%) (Table 2). The results showed that 182

(56%) and 302 (92.9%) of the women had taken folic
acid supplements before and during pregnancy respectively
(for at least 1 month). However, only 177 (54.5%) of the
women had taken folic acid supplements before pregnancy
and continued to supplement during pregnancy (for at least
1 month). The associations between supplementation and
the age of the woman, and between supplementation and
the age of the hushand, were assessed via logistic regression,
and these results were not statistically significant (Table 3).
The results also did not show any significant association
between economic satisfaction scores and folic acid supple-
mentation (Table 3). Logistic regression showed a significant

Table 2. The association of folic acid supplementation with qualitative variables

Folic acid supplementation

Variables OR 95% Cl P-value®
Yes No Total

Employment status of women <0.05
Employment 30(16.9) 14(9.5) 44.(13.5) 1.953 0.993-3.841
Housekeepers 147 (83.1) 134 (90.5) 281 (86.5)

Total 177 (100) 148 (100) 325 (100)

Employment status of husbands NS
Self-employed 119 (67.6) 100 (68.5) 219 (68) 0.96 0.600-1.538
Government employee 57 (32.4) 46 (31.5) 103 (32)

Total® 176 (100) 146 (100) 322 (100)

The education levels of women <0.001
Under diploma 24.(13.6) 47 (31.8) 71(21.8) 2.967 1.708-5.153
Diploma or higher 153 (86.4) 101 (68.2) 254 (78.2)

Total” 177 (100) 148 (100) 325(100)

The education levels of husbands <0.001
Under diploma 30(16.9) 53(35.8) 83 (25.5) 2.734 1.630-4.584
Diploma or higher 147 (83.1) 95 (64.2) 242 (74.5)

Total 177 (100) 148 (100) 325(100)

Unplanned pregnancy <0.001
No 170 (96) 88 (59.5) 258 (79.4) 0.06 0.026-0.138
Yes 7(4) 60 (40.5) 67 (20.6)

Total 177 (100) 148 (100) 325 (100)

Household Food Security status <0.05
Food secure 131 (74) 83 (56.1) 214(6 8) -

Food insecure without hunger 26 (14.7) 30(20.3) 56 (17.2)
Food insecure with hunger 20(11.3) 35 (23.6) 55(16.9)
Total 177 (100) 148 (100) 325(100)

Values are presented as number of patients (%).
OR, odds ratio; Cl, confidence interval; NS, not significant.
“Missing data (n=3); %’ test.
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association between the number of prior pregnancies and
supplementation status (odds ratio, 0.781; confidence inter-
val, 0.617-0.989; P<0.05) (Table 3).

With the ¥’ test, the education levels of the women who
had taken supplements, and the education levels of their
husbands, were found to be significantly higher (P<0.001)
(Table 2). Unplanned pregnancy was another strong predic-
tor of folic acid supplementation (P<0.001) (Table 2). The
husband’s employment status did not play an important
role in supplementation status (Table 2). However, the ratio
of homemakers to employed women who had taken folic
acid supplements was lower (P<0.05) (Table 2). In the cur-
rent study, household food security status was also assessed
in both groups. The y* test showed a significant decrease
in supplementation with increasing levels of food insecurity
(P<0.05) (Table 2).

In logistic regression, after adjustment for variables, only
the education (P<0.05) and employment (P<0.05) status of

women, along with unplanned pregnancy (P<0.001), were
recognized as significant predictors of supplementation sta-
tus (Table 4).

Discussion

In this study, the factors affecting folic acid supplementation
before and during pregnancy were assessed among women
referred to community health centers. Lower education levels
(of women), being a homemaker, and unplanned pregnancy
were the significant factors associated with the lower supple-
mentation of folic acid, both before and during pregnancy.
The prevalence of women who had taken folic acid supple-
ments for at least 1 month before pregnancy, and continued
to supplement into pregnancy, was 54.5%. In a study con-
ducted by Riazi and colleagues [21] in Hamadan, only about
9.6% of women consumed folic acid supplements before

Table 3. The association of folic acid supplementation with quantitative variables

Variables SE OR 95% Cl P-value®
Women age 0.020 0.993 0.955-1.032 NS
Husbands age 0.019 0.979 0.944-1.016 NS
Economic satisfaction score 0.063 1.128 0.996-1.278 NS
Pregnancy number 0.120 0.781 0.617-0.989 <0.05
SE, standard error; OR, odds ratio; Cl, confidence interval; NS, not significant.
9 ogistic regression.
Table 4. Final logistic regression model for the predictors of folic acid supplementation
Variables SE OR 95% Cl P-value
Women age 0.047 0.989 0.901-1.085 NS
Husbands age 0.044 1.015 0.932-1.107 NS
The education levels of women 0.406 0.441 0.199-0.977 <0.05
The education levels of husbands 0.397 0.661 0.303-1.440 NS
Employment status of women 0.443 0.353 0.148-0.840 <0.05
Employment status of husband 0.318 0.623 0.334-1.162 NS
Unplanned pregnancy 0.459 18.113 7.371-44.510 <0.001
Pregnancy number 0.197 1.049 0.713-1.543 NS
Economic satisfaction score 0.079 0.942 0.808-1.099 NS
Household food security status

Food secure - Reference -

Food insecure without hunger 0.366 0.813 0.397-1.665 NS

Food insecure with hunger 0.397 0.747 0.343-1.626 NS
SE, standard error; OR, odds ratio; Cl, confidence interval; NS, not significant.
www.ogscience.org 457
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pregnancy, which was less than what was seen in the current
study. In a study by Nosrat et al. [22], 20.12% of women
in Golestan province consumed folic acid supplements dur-
ing the preconception period. Mashayekhi et al. [14] also
reported that about 25.07% of women in Tabriz consumed
folic acid supplements for at least 1 month before preg-
nancy, and 34.82% supplemented with folic acid during the
first trimester. In a survey of Italian women, De Santis et al.
[13] found that 43.4% of participants took folic acid before
becoming pregnant. In the current study, the prevalence of
women consuming folic acid supplements was higher before
(56%) and during (92.9%) pregnancy than in other studies.
Although the women’s awareness about the importance of
consuming folic acid supplements was not directly assessed
in the current study, such large differences may indicate an
increasing trend in female awareness and knowledge about
the importance of folic acid supplementation and its impact
on infant health. The difference in geographic areas may be
another reason for the large inconsistencies observed.

Socioeconomic status, including women'’s education level
and employment status, were significant determinants of fo-
lic acid supplementation. This means that the prevalence of
folic acid supplementation was statistically higher in women
with higher education levels and who were employed. These
findings are consistent with studies by Riazi et al. [21], Roth
et al. [15], and De Santis et al. [13]. It has been shown that
higher education levels in women can increase their aware-
ness about the necessity of folic acid supplementation, and
their understanding of the important period of folic acid
supplementation [14,23].

In the current study, economic satisfaction status was as-
sessed subjectively in order to evaluate household economic
status, because the participants may have wished to avoid
declaring their actual incomes. The results showed higher
scores for economic satisfaction in women who consumed
folic acid supplements, but this was not statistically signifi-
cant. In a study conducted by Tamim et al. [17], better eco-
nomic status was associated with folic acid supplementation.
In Iran, community health centers are well distributed across
the urban and rural areas of the country in order to provide
primary health services for the population. Supplements in-
cluding iron and folic acid are freely distributed to pregnant
women [14], so this may be one reason for the lack of a
significant difference in supplementation between women of
different economic status.
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Food insecurity was another variable evaluated in this
study. According to the USDA, food insecurity is defined as,
"a household-level economic and social condition of limited
or uncertain access to adequate food” [24]. Food insecurity
affects dietary quality and quantity of food intake [25]. In a
study conducted by Davison et al. [26], food insecurity was
associated with poor dietary quality and suboptimal intakes
of folate. Since many food-insecure women are undernour-
ished, strategies such as micronutrient supplementation or
fortification can be used in order to improve nutritional sta-
tus [27]. The results of this study showed a decreasing trend
in supplementation with increased levels of food insecurity,
but this correlation was not found to be statistically signifi-
cant in logistic regression. This nonsignificant association
between food insecurity and supplementation may be due
to the free distribution of supplements in community health
centers in Iran, as mentioned above. However, food insecure
households still need more attention and support.

Although planned pregnancy does not necessarily lead to
folic acid supplementation [28], unplanned pregnancy is one
of the most important reasons for the lack of folic acid sup-
plementation before pregnancy [16,29]. The results of the
current study recognized unplanned pregnancy as a robust
risk factor affecting supplementation. This finding is consis-
tent with studies by De Santis et al. [13] and Roth et al. [15].
However, planned or unplanned pregnancy was not found to
be a significant factor in supplementation among Ethiopian
women [30]; which may have been related to low female
awareness about the importance of folic acid, lower prescrip-
tion levels of folic acid, and less education from healthcare
providers.

In the current study, the number of prior pregnancies was
higher in women who did not use folic acid supplements,
but this relationship was not statistically significant. In the
study conducted by Dessie et al. [30] of pregnant women in
Ethiopia, the number of pregnancies was not an important
factor affecting the consumption of folic acid supplements.
This finding is also consistent with Rasmussen and Clem-
mensen’s study [23]. On the one hand, in a study conducted
by Vitale et al. [16], the number of pregnancies was a nega-
tive predictor for supplementation with folic acid, while on
the other hand, in a study of Lebanese women by Nasr Hage
et al. [12], folic acid intake was significantly associated with
a higher number of pregnancies. Based on the different
studies, an inconsistency is observed about the association

www.ogscience.org
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between the number of prior pregnancies and folic acid
supplementation. Perhaps this association varies based on
the particular contexts of each study.

Finally, it should be noted that although there was no sig-
nificant relationship between folic acid supplementation with
some variables, we cannot report the lack of association with
certainty, as this could be due to the limited sample size.

In the current study, the knowledge, attitude, and aware-
ness of women regarding the importance of consuming folic
acid supplements before and during pregnancy, as well as
the subsequent consequences to mothers and infants due to
not supplementing with folic acid, were not assessed. Future
studies with larger sample sizes are recommended to evalu-
ate these factors, and to investigate the impact of folic acid
supplementation on birth outcomes.

The current study assessed the prevalence of and factors
affecting folic acid supplementation before and during preg-
nancy, among women referred to community health centers.
The results of the study showed that slightly more than half
(56%) of women had taken supplements before pregnancy.
Although most women consumed the supplements during
pregnancy, because of the importance of having a sufficient
folate status before pregnancy, it is essential that supple-
mentation is started before pregnancy, not after pregnancy is
confirmed. In this study, several factors affecting supplemen-
tation were identified. Lower education levels of women,
being a homemaker, and unplanned pregnancy were the sig-
nificant factors associated with lower supplementation of fo-
lic acid both before and during the pregnancy period. Given
that women with lower socioeconomic status are more vul-
nerable to a lack of folic acid supplementation, more efforts
should be made to increase the knowledge, attitude, and
awareness of women about the importance of supplementa-
tion, and the consequences of insufficient supplementation,
by community health service staff and the media. Planned
pregnancy is another strong factor influencing supplementa-
tion. Unplanned pregnancy should therefore be avoided by
adopting appropriate policy makers’ strategies, including
increased education by health center staff and the media.
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