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Introduction
Failure of accurate formation of the mammalian neural

tube results in neural tube defects (NTDs) that may occur
at the cranial and /or spinal levels and include a group of
severe birth defects in humans [1]. There is no treatment
for NTDs once the neural tube fails to close. Because neu-
ral tube closure is completed by day 28 of gestation in hu-
mans, prevention therapy must be initiated before and in
the early days of pregnancy [2]. The benefits of preven-
tion therapy were documented in trials of periconceptional
multivitamin supplementation, utilizing women who had
previously given birth to one or more infants with an NTD.
Compared with 5.0% of the infants/fetuses of unsupple-
mented mothers, 0.6% of the infants/fetuses of the fully
supplemented mothers had NTDs [3]. Prevention of the
first occurrence of NTDs has also been seen using a mul-
tivitamin preparation containing folic acid prior to and dur-
ing early pregnancy [4]. 

Clinical trials show that up to 70% of NTDs can be pre-
vented by folic acid [5]. During the last few decades, there
has been widespread awareness of the tangible role opti-
mizing the levels of blood folic acid around the time of con-
ception and during early weeks of pregnancy plays to
minimize the possibility of having pregnancies affected by
NTDs. This awareness has led to worldwide use of peri-
conceptional folic acid supplementation following aware-
ness campaigns in developed countries increasing folic acid
use from 27% to 48% (UK), 5% to 36% (The Netherlands),

14% to 83% (Ireland), 19% to 43% (Western Australia),
32% to 40% (USA), and 17% to 28% (Canada) [6]. 

This shift in use frequency was accompanied by a shift in
research orientations. Early research emphasized proving
a positive effect for periconceptional intake on NTDs re-
duction or prevention. More recently focus has shifted to-
wards understanding the best method to administer folic
acid in the form of folic acid supplementation (400 µg /day)
for all childbearing age women and four mg/day has been
recommended in some countries for women who have al-
ready experienced an NTD-affected pregnancy [7]. 

The context of this study, Jordan, is a Middle Eastern
country that has a population of approximately 5.5 million
with a natural increase of 2.4%. It has a fertility rate of 3.5
(in urban areas) and 4.2 (in rural areas) with a birth rate of
29/1,000 population by 31.6 years as childbearing-women
mean age [8]. Understanding Jordanian women’s aware-
ness and intake of folic acid in addition to its contribution
to NTDs prevention is of a paramount significance given
three facts: (1) almost half of them (43.4%) do not use any
family planning method, which indicates a high percentage
of unplanned pregnancy [9]; (2) the NTDs rate, which
reaches up to 3.8 / 1,000 [10], is higher than international
incidence; and (3) pregnancy termination of fetal anomalies
is prohibited by law in Jordan [11].

In addition to launching a national 1.5 ppm-level flour
fortification plan in 2002 in Jordan [11], much effort is un-
dertaken by Maternal Child Health (MCH) services to in-
crease women’s health awareness. Nonetheless, health
education services lack organization and comprehensive-
ness [12]. Particularly pertinent to the significance of folicRevised manuscript accepted for publication October 8, 2013
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acid, there is little research, if any, to date that documents
Jordanian women’s awareness level of this crucial issue.
Undeniably, the worldwide public health campaigns to in-
crease women’s awareness about folic acid are based on the
premise that if women are well-informed about the gains
of folic acid in preventing NTDs, the anticipated result is
that they will follow the recommendations to take folic acid
supplements [13]. Nonetheless, there is very little infor-
mation available to determine whether the level of aware-
ness Jordanian women have regarding folic acid
significance goes in line with the current recommendations
and whether they have a grasp of folic acid contribution to
NTDs prevention. 

There is an urgent need to better understand the aware-
ness and behavior of Jordanian women regarding preg-
nancy and folic acid intake. This study is the first, to the
best of the researchers’ knowledge, to assess Jordanian
women’s knowledge and practice associated with folic acid
at a wide scale using a representative sample from two
major referral medical centers in one of the biggest cities in
Jordan. Probably the closest study is that by Abu-Baker and
Savage which was limited to awareness of folic acid by a
small sample of 300 women [14, 15]. Similarly, it is a pio-
neer study in terms of linking pregnant Jordanian women’s
awareness of folic acid to their awareness of NTDs. It is
hoped that the results of this study will provide valuable in-
formation about Jordanian women’s level of knowledge re-
garding folic acid, its intake, and its contribution to NTDs
prevention. This should help health promoters to develop
focused awareness-spreading objectives. 

Materials and Methods
The participants of the study were 1,000 women seeking rou-

tine prenatal care at two major referral medical centers in Amman
(the capital of Jordan): (a) King Hussein Medical Center, which
is the largest referral hospital in Jordan and one of the leading
medical centers in the region [16] with more than 1,000 bed fa-
cilities to which all military and government insured patients are
referred [17]; and (b) The University of Jordan Hospital, which is
considered one of the oldest and largest hospitals in Jordan serv-
ing more than 0.5 million patients a year [18]. Inclusion in this
study was limited to only pregnant Jordanian women in their third
trimester. 

A cross-sectional survey was carried out using face-to- face in-
terviewer-administered questionnaire. The survey was carefully
developed to ensure comprehensive coverage of both: (a) the
characteristics of the participants and (b) the topic under inves-
tigation. The questionnaire was anonymous and on voluntary
basis and developed by the researchers for the purpose of the
study in light of a review of the extant literature. The question-
naire comprised three parts. Part 1 comprised of socio-demo-
graphic (age, occupation, residence, education, household
income, etc.). Part 2 recorded clinical data (entry to prenatal care
and total no. of pregnancies, etc.). Part 3 addressed participants’
awareness, knowledge about and use of folic acid, as well as
awareness and knowledge of NTDs. For this study, awareness of
folic acid was assessed by asking participants if they had ever
heard of folic acid. When the response was “yes”, they were

asked follow-up questions. These included identification of the
appropriate time for taking folic acid and the time they com-
menced folic acid intake. They were also asked more questions
about their knowledge of folic acid. This procedure extends to
asking about awareness of NTDs; follow-up questions were
asked only to those who reported “yes.” The face validity of the
questionnaire was established through presenting it to a panel of
three obstetrics and gynecology experts. Reliability was estab-
lished through presenting the questionnaire to a group of women
with the characteristics of the study population who were later
excluded from the study, yielding a Cronbach alpha calculated
coefficient of 0.85.

The data for this study was collected during the first three
months of 2013. Following obtaining the IRB approval of the
study instrument, women were approached in the two target med-
ical centers during their waiting time to see the physician. Each
participant was informed about the purpose of the study and a ver-
bal consent was obtained from each prior to the interview. Col-
lected data were fed into and analyzed for frequencies and
percentages using the Statistical Package for Social Sciences
(SPSS) 20.

Results
Table 1 shows the selected sociodemographic character-

istics and clinical data of the interviewed women and the
association with awareness, knowledge of the appropriate
time for taking folic acid, and actual intake of supplemen-
tary folic acid. Among a total of 1,000 interviewed women,
93.4% reported that they had heard of folic acid.

Among the 93.4% who had heard of folic acid, the high-
est percentage was in the 25-29 year age group (98.3%) city
residents (96.6%) with a diploma or higher (96.8%). Also,
the percentage was higher (96.0%) among employed
women (96.0%) with a household income of higher than
500 JD (96.2%) and two to three pregnancies (96.0%).
Those who had entered the prenatal care after the first
trimester were less aware of folic acid compared to those
who entered before pregnancy (98.6%) or during the first
trimester (93.8%).

Knowledge of the appropriate time for taking folic acid
was associated with the age group of 25-34 years compared
to younger or older women. High-income city citizens with
higher education were also more knowledgeable, and so
were those who had a higher number of pregnancies and
entered in prenatal care before pregnancy. A higher peri-
conceptional intake of folic acid was associated with the
older age group (30 years and above). It was also associated
with city residence, higher education, employment, higher
income, more pregnancies, and earlier entry to prenatal
care. Results of participants’ awareness of NTDs indicate
that pregnant Jordanian women’s awareness of NTDs is
higher among those educated (43.8%), employed (43.6%)
woman with an age that ranges between 25 and 29 years
(32.6%) living in a city (33.6%) with a household income
higher than 500 JD (46.0%), with one pregnancy (34.2%).
It was also higher among those who entered prenatal care
periconceptionally (44.4%).
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Table 2 presents participants’ responses on some selected
questions pertinent to their awareness associated with what
folic acid is. Asked to select one answer to the target ques-
tion and in response to the question addressing their source
of information about folic acid, no less than four-fifths
(82.8%) reported it was from their doctors. Less contribu-
tion was reported to other sources (e.g., friend or relative,
internet, or field of specialty), and the least was attributed
to mass media (TV, radio, or magazines) (3.1% combined).
In response to what folic acid is, almost four-fifths (79.3%)
believed it was a vitamin whereas one-fifth either reported
a wrong answer or did not know. Additionally, no less than
half (52.6%) of the women who were aware of folic acid
believed it could be obtained from liver, green vegetables,
and beans. Yet it was difficult to identify folic-fortified
items (e.g., bread, water, salt, or rice) as more than four-
fifths (83.4%) did not know, with the correct answer (bread)
identified by only 7.6%. More than half (53.9%) of the par-
ticipants were aware of folic acid contribution to congeni-
tal malformation but no less than one-third (36.4%) were
not. Around 10% reported it contributes to protection from
anemia and bone deterioration. As to the necessity of folic

acid intake during pregnancy, the responses of the over-
whelming majority (91.4%) was positive. The participants’
awareness of NTDs was relatively low; two-thirds (67.9%)
reported they never heard of it. The perceived need for ob-
taining more information about folic acid was conceived
by a very high percentage (94.2%) of the participants. 

To gain a deep insight of pregnant Jordanian women’s
knowledge of NTDs, further analysis addressed only those
303 who reported having heard of NTDs. Results (Table 3)
indicate that less than half (44.9%) of them reported NTDs
occurs during the first trimester compared to the second
trimester (31.2%) or the third (3.3%). However, more than
one-third (38.6%) did not know. In response to whether
they had heard of any vitamin that can prevent NTDs in fe-
tuses, the response of more than two-thirds (66.0%) was
positive, which means that 200 out of the 303 who had
heard of NTDs had also heard of a vitamin that can prevent
it in fetuses. 

When those 200 were asked to identify a vitamin (folic
acid, Vitamin A, C, D, or E) that prevents NTDs in fetuses,
four-fifths (81%) could identify folic acid as being the one.
However, a much lower percentage (13.5%) selected other

Table 1. — Selected sociodemographic characteristics and clinical data of the interviewed women and the association with
awareness, knowledge of appropriate time to take folic acid, starting folic acid intake, and awareness of NTDs (n =1,000).
Characteristics Frequency Ever heard of Appropriate time to take folic acid Starting folic acid intake Ever heard 

(%) folic acid of NTDs
Pericon- 1st After 1st Pericon- 1st After 1st

ceptional trimester trimester ceptional trimester trimester
Age (years)

≤ 24 259 (25.9) 234 (90.3) 79 (33.8) 140 (59.8) 2 (0.85) 25 (10.7) 197 (84.2) 2 (0.85) 75 (29.0)
25-29 347 (34.7) 341 (98.3) 154 (45.2) 150 (44.0) 2 (0.59) 49 (14.4) 264 (77.4) 8 (2.3) 113 (32.6)
30-34 228 (22.8) 212 (93.0) 96 (45.3) 99 (46.7) 0 (0.0) 50 (23.6) 155 (73.1) 1 (0.47) 69 (30.3)
≥35 166 (16.6) 147 (88.6) 63 (42.9) 68 (46.3) 3 (2.0) 34 (23.1) 98 (66.7) 9 (6.1) 46 (27.7)

Residence
City 596 (59.6) 576 (96.6) 271 (47.0) 255 (44.3) 7(1.2) 115 (20.0) 428 (74.3) 11(1.9) 200 (33.6)
Village 404 (40.4) 358 (88.6) 121 (33.8) 202 (56.4) 0 (0.0) 43(12.0) 286 (79.9) 9 (2.5) 103 (25.5)

Education
High School or lower 504 (50.4) 454 (90.1) 145 (31.9) 250 (55.1) 7 (1.5) 51 (11.2) 360 (79.3) 14 (3.1) 86 (17.1)
Diploma or higher 496 (49.6) 480 (96.8) 247 (51.5) 207 (43.1) 0 (0.0) 107(22.3) 354 (73.8) 6 (1.3) 217 (43.8)

Occupation
Employed 328 (32.8) 315 (96.0) 167 (53.0) 131 (41.6) 0 (0.0) 78 (24.8) 223 (70.8) 3 (0.95) 143 (43.6)
Unemployed 672 (67.2) 619 (92.1) 225(36.3) 326 (52.7) 7 (1.1) 80 (12.9) 491 (79.3) 17 (2.7) 160 (23.8)

Household incomea

≤ 500 JD 739 (73.9) 683 (92.4) 239 (35.0) 372 (54.5) 7(1.0) 81 (11.9) 548 (80.2) 19 (2.8) 183 (24.8)
> 500 JD 261 (26.1) 251 (96.2) 153 (61.0) 85 (33.9) 0 (0.0) 77 (30.7) 166 (66.1) 1 (0.4) 120 (46.0)

Total no. of pregnancies
1 231 (23.1) 212 (91.8) 75 (35.4) 118 (55.7) 0 (0.0) 29 (13.7) 175 (82.5) 2 (0.94) 79 (34.2)
2-4 499 (49.9) 479 (96.0) 202 (42.2) 246 (51.4) 2 (0.42) 70 (14.6) 376 (78.5) 9 (1.9) 161 (32.3)
≥ 5 270 (27.0) 243 (90.0) 115 (47.3) 93 (38.3) 5 (2.1) 59 (24.3) 163 (67.1) 9 (3.7) 63 (23.3)

Entry to prenatal care
Before Pregnancy 72 (7.2) 71 (98.6) 51 (71.8) 13 (18.3) 0 (0.0) 47 (66.2) 21 (29.6) 0 (0.0) 32 (44.4)
First trimester 809 (80.9) 759 (93.8) 317 (41.8) 378 (49.8) 6 (0.79) 104 (13.7) 611 (80.5) 11 (1.4) 238 (29.4)
Second trimester 94 (9.4) 83 (88.3) 18 (21.7) 51 (61.4) 1 (1.2) 5 (6.0) 66 (79.5) 7 (8.4) 25 (26.6)
Third trimester 25 (2.5) 21 (84.0) 6 (28.6) 15 (71.4) 0 (0.0) 2 (9.5) 16 (76.2) 2 (9.5) 8 (32.0)

aJ.D., Jordanian Dinar = USD 1.43.
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vitamins, and a few (5.5%) reported they did not know. Of
the 81% who linked folic acid intake to NTDs prevention,
the majority (69.1%) began taking folic acid during the first
trimester, others (29.0%) began periconceptionally, and few
(1.9%) did not take it at all. 

Discussion
In Jordan, where the NTDs incidence reaches up to 3.8

per thousand [10] with no possibility for pregnancy termi-
nation of fetal anomalies due to cultural values and law reg-

ulations [11], women’s knowledge of folic acid contribu-
tion to NTDs prevention is quintessential. While 93.4% of
the present participants indicated that they had heard of
folic acid, less than one-third had heard of NTDs, and
16.2% knew that it can reduce the risk of NTDs.

The awareness of folic acid among Jordanian pregnant
women was comparable to that of women in some coun-
tries: 84.0% (USA) [19], 91.0% (Saudi Arabia) [20], 92.0%
(Ireland) [21], and 95% (Canada) [22]. However, it is rela-
tively higher than women’s awareness in some other coun-
tries (e.g., 22.0% (Turkey) [23], 35.8% (China) [13], 41.0%
(UK), 46.6% (UAE), 54.0% (Qatar) [24], and 61.0 % (Ger-
many) [25]. Moreover, the intake of folic acid of Jordanian
women who were aware of folic acid is higher than that in
other countries (20.3% in Qatar) [24]. (33.0% in USA)
[19], (57.0% in Scotland) [26], (67.9% in UAE) [27], and
(68.0% in Spain) [13]. These findings are probably attrib-
uted to the fact that women in Jordan have a positive atti-
tude toward folic acid, and when they are advised to take it,
they do. Additionally, since the present sample was limited
to those women who were seeking prenatal care, it is not
surprising that their level of awareness was relatively high.
This is especially true given the present results indicating
that the majority of the women in this study began taking

Table 2. — Knowledge of interviewed pregnant women who
ever heard of folic acid (n =934).
Question Frequency (%)
From which source did you get the
information on folic acid?

TV and radio 14 (1.5)
Magazine 15 (1.6)
Doctor 773 (82.8)
Friend or relative 51 (5.5)
Internet 38 (4.1)
Field of specialty 43 (4.6)

Do you know what folic acid is?
Vitamin 741 (79.3)
Medicine 96 (10.3)
Mineral 34 (3.6)
Do not know 63 (6.7)

Which of the following foods
are rich in folic acid?

Liver, green vegetables, and beans 491 (52.6)
Milk products 214 (22.9)
Do not know 229 (24.5)

Which of the following items is
fortified with folic acid in Jordan?

Bread 71 (7.6)
Water 27 (2.9)
Salt 19 (2.0)
Rice 38 (4.1)
Do not know 779 (83.4)

Have you heard about NTDs?
Yes 300 (32.1%)
No 634 (67.9%)

Which of the following diseases
is prevented by taking folic acid?

Protects from anemia 69 (7.4)
Prevents bone deterioration 22 (2.4)
Congenital malformation 503 (53.9)
Gestational diabetes 0 (0.0)
Do not know 340 (36.4)

Do you think it is necessary to take
folic acid during pregnancy?

Yes 854 (91.4)
No 80 (8.6)

Do you need more information about folic acid?
Yes 880 (94.2)
No 54 (5.8)

Table 3. — Knowledge of interviewed pregnant women who
ever heard of NTDs (n =303).
Question Frequency (%)
During which trimester of pregnancy
does NTDs occur?

First trimester 136 (44.9)
Second trimester 40 (13.2)
Third trimester 10 (3.3)
Do not know 117 (38.6)

Have you heard about any vitamin
that can prevent NTDs in fetuses?

Yes 200 (66.0)
No 103 (34.0)

Which of the following vitamins
can prevent NTDs in fetuses? a

Folic acid 162 (81.0)
Vitamin C 5 (2.5)
Vitamin A 7 (3.5)
Vitamin D 15 (7.5)
Vitamin E 0 (0.0)
Do not know 11 (5.5)

When did you start taking folic acid? b
Before pregnancy 47 (29.0)
First trimester 112 (69.1)
Second trimester 0 (0.0)
Third trimester 0 (0.0)
Did not take folic acid 3 (1.9)

a Answered “Yes” when asked ‘‘Have you heard about any vitamin that can
prevent NTDs in fetuses?’’ (n = 200)
b Specifically answered “folic acid” when asked ‘‘Which of the following vi-
tamins can prevent NTDs in fetuses?’’ (n = 162)
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folic acid during, rather than before, pregnancy. Of no less
importance than these possible explanations is the fact that
this sample was drawn from Amman, the capital city of Jor-
dan. Probably the level of awareness would be lower in
rural areas, where 17.4% of Jordan population resides [28],
with a high rate of physician attrition and replacement with
inexperienced physicians [29].

Whereas the above findings relate to general awareness
of folic acid and intake, specific details about awareness
are equally important. Regarding the appropriate time of
folic acid intake, the present results indicate that the per-
centage of Jordanian pregnant women who believed folic
acid should be taken periconceptionally (42.0%) reflects a
higher level of awareness compared to many other coun-
tries. This percentage, for instance, was 5.0% in Nepal [30],
7.0% in USA [19], 8.5% in Norway [31]), 10.0% in Saudi
Arabia [20], 22.0% in Germany [25], and 39.0% in South
Australia [32].

Despite these promising findings, the present results sug-
gest that only a low percentage (16.9%) of those who heard
about folic acid had begun folic acid supplementation be-
fore conception. This percentage is not drastically differ-
ent from the percentage in other countries. Examples
include 8.1% (Mediterranean area) [33], 9.7% (Thailand)
[34], 14.0% (Lebanon) [6], fewer than 15.0 % (China) [13],
15.6% (Taiwan) [35], 17.0 % (Oslo) [36], 18.0% (Ireland)
[21], 20.12% (Iran) [37], and 21.0% (Scotland) [26].

According to this finding, it should be noted that although
folic acid is recommended before conception [38], the pres-
ent participants’ awareness of this crucial phase was rela-
tively low, which has probably resulted in the low
percentage of those who took folic acid periconceptionally.
This finding might be attributed to several factors. First,
married women typically visit obstetrics and gynecology
clinics only in the case of conception failure or miscarriage
incidents. Some do so only after they realize they are preg-
nant, which usually occurs after a month or so of preg-
nancy. Additionally, the major source of hearing about folic
acid is physicians (82.8%), who are visited by a low per-
centage of women (7.2%) before pregnancy. One more pos-
sible explanation lies in the high percentage of unplanned
pregnancies in Jordan [9], resulting in lack of specific in-
formation prior to conception. 

The second major concern of the present paper, in addi-
tion to folic acid awareness, is assessment of Jordanian
pregnant women’s knowledge of folic acid contribution to
NTDs. First, general awareness of NTDs in the present
sample (30.3%) is relatively lower than its counterpart in
developed countries such as USA (45%) [39] and Canada
(62.7%) [40], but higher than women’s awareness in some
other countries, e.g., Nigeria (29.6%) [41]. Second, the per-
centage of those who could link folic acid to NTDs in the
present study (16.2%) is comparable to the average per-
centage in other countries ranging between 13.0% and
17.0% [23, 42, 43]. The present findings suggest that those

of this sample who visited physicians periconceptionally
are the ones who were: (a) more aware of folic acid, (b)
more aware of the appropriate time for taking it, (c) higher
users of folic acid periconceptionally, and (d) more aware
of NTDs. The authors’ experience suggests that Jordanian
pregnant women are hesitant, if not reluctant, to take vita-
min supplementation unless prescribed by a physician.
Their delayed visits to doctors, during which they are in-
formed about folic acid and its role in NTDs prevention,
are probably the reason behind their delay in commencing
folic acid intake. These results confirm previous findings
reporting that in a study on 78 Jordanian mothers of
neonates with NTDs in the north of Jordan, none took daily
folic acid supplements prior to conception or during the
first four weeks of pregnancy, nor did any attend antenatal
clinic before less than six-week advance in pregnancy. This
was attributed to the fact that it is not customary for women
of reproductive age in Jordan to take folic acid supplements
periconceptionally [44].

The present findings support research results indicating
that despite folic acid significant contribution to eliminate
NTDs, many periconceptional women are still not fully
aware of its significance, and when they know some
hardly follow supplementation recommendations to pre-
vent NTDs [11]. This necessitates intervention. In USA,
for example, only 52% of childbearing age women had
heard of folic acid, 5% knew its contribution to prevent-
ing birth defects, and only 2% were aware it should be
taken before pregnancy in 1995 [45]. Only two years after
adopting an awareness-raising campaign, the percentage
of those who heard of folic acid increased to 79% and
those who distinguished its contribution to birth defects
prevention reached 19% [45], and in 2005, awareness of
folic acid reached 84%, with a lower percentage (19%)
knowing it prevents birth defects [46]. The discrepancies
between awareness, knowledge, and folic acid intake
could be related to factors that stand behind behavioral
change. Therefore, one way to spread awareness of folic
acid significance is through including the problem of folic
acid in the school curriculum, especially that of young
women, in order to better reach the highest possible num-
ber of young women. In some countries, Germany for ex-
ample, a teaching material entitled “Folic Acid and
Pregnancy” has been prepared for this purpose. This can
be extended to biology teachers [25]. Furthermore, con-
tinuous development and delivery of multi-level educa-
tion strategies that emphasize timely-intake contribution
of folic acid to NTDs prevention can also be beneficial.
These can be accompanied by regular family planning
consulta tions. Media should also participate in spreading
awareness among women, particularly those unemployed,
less-educated, village-resident women with an age
younger than 30 years in low-income families.

Admittedly, social marketing theory entails that peo-
ple’s awareness and knowledge can be positively influ-
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enced by mass media, but their behavior change demands
health professionals’ counseling intervention and inter-
personal communication [47]. The present findings indi-
cate heavy dependence on physicians in spreading folic
acid awareness, with an increase in their undertaking this
task [14]. This finding is not surprising given that Jordan,
like many other Middle Eastern communities, still appre-
ciates face-to-face communication. On the other hand, the
role of mass media, as the present findings indicate is
minimal, thus it has to be reconsidered.

Awareness-raising campaigns are also a necessity in Jor-
dan, especially those targeting folic acid contributions to
NTDs. Collaborative effort is required, therefore, from all
stakeholder institutions and agencies to secure women’s
awareness of taking folic acid prior to pregnancy. In addi-
tion to awareness raising, daily supplementation and forti-
fication of food with folic acid should be considered as the
best way to improve the balance of folic acid in women of
childbearing age of this special population with consan-
guineous marriages comprise one-third to one-half of all
marriages, with first cousin marriage rates in the range of
20–30% [48].

This study is not without limitations. It targeted only those
women who were seeking prenatal care in two major refer-
ral hospitals in Amman, the capital city of Jordan. There-
fore, the findings fall short behind representing those
pregnant women who do not seek prenatal care or women in
other areas of Jordan. In addition, since this study focused
on only folic acid taken as supplementation, other folic acid
delivery methods of folic acid are not included in this study.
The time of data collection was during the work time, which
might have influenced the percentage of the employed and
unemployed pregnant women in this sample.
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