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Knowledge and practices of pregnant women about 
folic acid in pregnancy in Abu Dhabi, United Arab 
Emirates
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ABSTRACT This study assessed the knowledge and practices about folic acid in pregnancy among pregnant 
women attending 2 main maternal and child health centres in Abu Dhabi. The majority of the 277 interviewed 
mothers (79.1%) had heard of folic acid and 46.6% had accurate knowledge about the role of folate in preventing 
neural tube defects. There were good practices regarding folate supplementation in the current pregnancy; most 
of the interviewed mothers took it daily and in the recommended dose. However, only a minority took it prior to 
pregnancy. Education, irrespective of age or parity, was the major factor determining better knowledge of folic 
acid in pregnancy.
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المعارف والممارسات لدى الحوامل حول حمض الفوليك أثناء الحمل في أبوظبي، الإمارات العربية المتحدة
هاجر الحوسني، حمدي أبو زيد، محمد صلاح الدين، حنان فرج، عصمت فوزي أحمد

ْـين لصحة الأمهات والأطفال في أبوظبي،  الخلاصـة: قيَّم الباحثون في هذه الدراسة المعارف والمواقف لدى الحوامل اللواتي يراجعن مركزَيْن رئيسيَ
حول حمض الفوليك أثناء الحمل. واتضح أن معظم )79.1%( الأمهات اللواتي أجرى الباحثون مقابلات معهن )وعددهن 277( قد سمعن عن حمض 
الفوليك، وأن 46.6% منهن لديهن معلومات دقيقة حول دور الفولات في الوقاية من عيوب الأنبوب العصبي. واتضح أيضاً وجود ممارسات جيدة 
حول التكميل بالفولات أثناء حملهن الحالي، إذ يتناول معظم الحوامل اللاتي أجرى الباحثون معهن المقابلات مادة الفولات يومياً، وبالجرعات الموصى 
بها. إلا أن قلة منهن كنّ يتناولن مادة الفولات قبل الحمل. واتضح أيضاً أن العامل الأفضل الذي يحدد المعارف حول حمض الفوليك أثناء الحمل هو 

التعليم، وذلك بغض النظر عن السن وعن عدد مرات الولادة.

Connaissances et pratiques des femmes enceintes en matière d’acide folique au cours de la grossesse à Abu 
Dhabi (Émirats arabes unis)

RÉSUMÉ La présente étude évalue les connaissances sur l’acide folique au cours de la grossesse et les pratiques 
en la matière chez des femmes enceintes fréquentant deux des principaux centres de soins maternels et infantiles 
d’Abu Dhabi. La majorité des 277 mères interrogées (79,1 %) avaient entendu parler de l’acide folique et 46,6 % 
avaient des connaissances précises sur le rôle des folates dans la prévention des malformations du tube neural. 
De bonnes pratiques ont été observées en matière de supplémentation en folates au cours de la grossesse. 
La plupart des femmes interrogées prenaient quotidiennement la dose recommandée. Cependant, seule une 
minorité en avait pris avant la grossesse. L’éducation, indépendamment de l’âge ou de la parité, était le principal 
facteur déterminant de meilleures connaissances sur l’acide folique pendant la grossesse.
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Introduction

Neural tube defects (NTDs), including 
anencephaly, encephalocele and spina 
bifida, are common causes of morbid-
ity and mortality among infants and 
neonates. The incidence of NTDs has 
declined substantially over the past 60 
years and is about 1–2 per 1000 babies 
in the general population [1]. 

The National Congenital Anomalies 
Registry is a population-based registry 
covering all births in the United Arab 
Emirates (UAE) and was launched in 
all medical districts in January 1999. 
The prevalence of NTDs in Abu Dhabi 
Emirate (the capital of UAE) is 0.94 per 
1000 total births, which is comparable to 
other studies done in Abu Dhabi medi-
cal district which showed an incidence 
of 0.99 per 1000 total births [2,3].

Folate deficiency is one of the most 
common vitamin deficiencies in wom-
en. Women who consume a low level 
of folate during pregnancy are at risk for 
poor pregnancy outcomes, including 
NTDs [4]. While other factors have also 
been implicated [5], pre-conception 
folic acid supplementation prevents  
approximately 70% of NTDs. Although 
most women carrying an affected fetus 
do not have deficient blood folate lev-
els, the risk of having an NTD-affected 
child is inversely correlated with red 
cell folate levels in pregnancy [6]. The 
most effective approach to combat this 
problem is daily supplementation with 
folic acid prior to pregnancy. 

The aim of this study was to assess 
the knowledge and behaviour of a group 
of pregnant women about the role of 
folic acid in pregnancy in Abu Dhabi 
Emirate. The findings will help inform 
health education campaigns aimed at 
raising the awareness of women about 
the role of folic acid in pregnancy, par-
ticularly through premarital counselling 
programmes.

Methods

Sample
A representative sample of pregnant 
women of UAE nationality in Abu  
Dhabi Emirate were included in the 
study. The sample size was estimated us-
ing Epi-info 2000, version 1.11. Estima-
tion of the total sample size was based 
on the size of the target population, the 
expected frequency (40%), the worst 
acceptable sample size and a 95% confi-
dence level. Based on the previous data, 
the computed sample size was 351. 

The women were selected using a 
simple random technique. Pregnant 
women were recruited from 2 main ma-
ternal and child health (MCH) centres 
that were commonly attended by UAE 
nationality residents for antenatal care. 
The centres were visited by the inter-
viewers 3 times a week over a 2-month 
period until the required sample size had 
been reached. Of the sample of women 
approached, 277 agreed to participate 
in the study. 

Data collection
The specially designed questionnaires 
were administered by trained nurses 
and specialized nutritionists who inter-
viewed the mothers at their respective 
MCH centres during antenatal visits. 
The questionnaire was divided into 4 
parts: demographic and clinical data 
(mother’s age, education and parity) 
and knowledge and behaviour of preg-
nant women concerning folic acid sup-
plementation during pregnancy. 

Knowledge was assessed as follows. 
The mother was asked about the role of 
folic acid in pregnancy and the answer 
was coded as: “correct or partially accu-
rate” if she mentioned the importance 
of folic acid in preventing spina bifida, 
neural tube defects, birth defects or 
bone formation, and coded as “vague 
or incorrect” if she cited folic acid im-
portant for a healthy pregnancy, baby 
strength, tonic, etc. The mother was 

also questioned about her knowledge 
concerning foods rich in folate and this 
was classified as “accurate/partially ac-
curate” if the interviewed mother men-
tioned green vegetables, and/or cereals 
and/or fruits, and as “vague or incor-
rect” if she mentioned healthy foods, 
better diet, etc. 

Mothers were asked if they had they 
had altered their diet in any way during 
the current pregnancy. A mother was 
considered to have increased or prob-
ably increased her folate intake if she 
mentioned that the alteration in diet 
included an increase in green vegetables 
and/or cereals and/or fruit. Mothers 
were also asked if they had taken folic 
acid supplements during pregnancy 
and if so, the timing of the supplements 
(before pregnancy, during 1st month, 
after 1st month), the frequency (daily, 
interrupted) and whether this was in the 
recommended (0.4 mg) dose.

Analaysis

Statistical analysis was carried out using 
SPSS, version 12. Confidence intervals 
(CI) quoted are given at the 95% level 
of confidence. Simple logistic regres-
sion analysis was done using age, parity, 
education as the independent variables 
and knowledge of the mother about the 
effect of folic acid on pregnancy as the 
dependant variable.

Results  

Background characteristics

A total of 277 pregnant women of UAE 
nationality agreed to participate in the 
study. The largest proportion of women 
interviewed were 20–29 years old 
(64.6%); only 3 women (1.1%) were 
40+ years (Table 1).

Compulsory education was consid-
ered as education until 12 years of age: 
3.6% had received only compulsory 
education (Table 1) and 55.6% of the 
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interviewed mothers had completed 
university education and more. 

Nearly one-third (32.1%) of the 
interviewed women were primigravidas 
and 12.3% were parity 5+ (Table 1). 

Knowledge of folic acid
Of 277 mothers interviewed 219 
(79.1%) claimed to have heard of folic 
acid and 146 of those (66.7%) reported 
that they knew about its importance in 
pregnancy (Table 2). These mothers 
were questioned about the role of folate 
in pregnancy, foods rich in folate and the 
proper time of supplementation. Of 146 
of women who knew the importance 
of folic acid in pregnancy, 46.6% had 
accurate/partially accurate knowledge, 
36.3% knew foods rich in folate and of 
these 28.3% had accurate knowledge. 
Regarding the proper time of folate 
supplementation in pregnancy, out of 
the 146 of pregnant women who knew 
its importance in pregnancy, 29.5% 
mentioned before the last menstrual 
period and 34.9% during the 1st month 
of pregnancy. Almost 10% did not know 
the proper timing.

Out of the 219 mothers who had 
heard of folate, 60.7% said that doctors 
were the most common source of infor-
mation, the next was knowledge from 
previous pregnancies (10.5%) (Table 
2). Nutritionists were the least com-
mon source of women’s knowledge, 
mentioned by only 1.8% . 

Overall 69.7% of the 277 pregnant 
women interviewed reported taking 
folate in the current pregnancy (Table 
3). Most (65.3%) took it after the 1st 
month of pregnancy, only a minor-
ity (7.8%) took it before pregnancy. 
However, the great proportion of those 
women consumed it on daily basis 
(78.2%) and in the recommended (0.4 
mg) dose (76.7%).

When pregnant women were asked 
whether they had altered their diet dur-
ing pregnancy, 64.6% claimed that they 
did (Table 4). The proportion of wom-
en who were judged to have achieved 
an increased folate intake when they 
altered their diet was 23.8%. 

Pregnant women’s knowledge about 
folate supplementation was analysed by 
age, education and parity (Table 5). Ac-
curate and/or partially accurate knowl-
edge of the importance of folic acid 
in pregnancy was low among mothers 
< 20 years compared with mothers in 
other age groups; it was highest in pri-
magravidas and in mothers with higher 
education levels (Table 5). 

Table 1 Age, level of education 
and parity of the pregnant women 
interviewed (n = 277)

Variable No. %

Age (years)

< 20 16 5.7

20–24 84 30.3

25–29 95 34.3

30–34 60 21.7

35–39 19 6.9

40+ 3 1.1

Education

Compulsory 10 3.6

Preparatory/
secondary 113 40.8
University+ 154 55.6

Parity

1 89 32.1

2 66 23.8

3 44 15.9

4 44 15.9

5+ 34 12.3
Table 2 Awareness about folic acid of the pregnant women (n = 277) 

Variable No. %

Awareness of folic acid

Heard of folic acid 219 79.1

Never heard of folic acid 58 20.9

Folic acid importance in pregnancy

Knew its importance 146 66.7

Did not know 73 33.3

Accurate/partially accurate knowledge 68 46.6

Vague/incorrect knowledge 78 53.4

Foods containing folic acid (n = 146)

Knew foods containing folic acid 53 36.3

Did not know 93 63.7

Correct answer 15 28.3

Vague/incorrect answer 38 71.7 

Proper time of folate supplementation in pregnancy (n = 146)

Before last period 43 29.5

During 1st month of pregnancy 51 34.9

During 2nd month of pregnancy 22 15.1

During 3rd month of pregnancy 16 10.9

Don’t know 14 9.6

Source of knowledge (n = 219)

Doctor 133 60.7

Nutritionist 4 1.8

Nurse 9 4.1

Books and magazines 12 5.5

Previous experience 23 10.5

Mass media 9 4.1

Friends and relatives 16 7.3

Other 13 6.0
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Appropriate alterations in diet were 
analysed by age, education and parity 
(Table 4). The proportion who reported 
altering their diet appropriately was great-
er among mothers aged 35–40 and 40+ 
years groups, while it was lower among 
mothers with only compulsory of educa-
tion. No effect of parity was observed.

Discussion

It is well established that folic acid 
supplementation during pregnancy is 
associated with a significantly lower 
risk of having a child with NTDs, 2 
independent clinical trials in 2002/03 
showed that supplementing a woman’s 
diet with folic acid before and during 
early pregnancy reduced the prevalence 
of N‎TDs by more than 70% [7,8]. 

Overall, 79.1% of the interviewed 
pregnant women in our study had heard 
about folic acid, and of these 66.7% were 
aware of the connection between folic 
acid and neural tube defects. Otherstud-
ies have also investigated knowledge 
and practices among women in the 
reproductive age group. In Norway, 
Vollset and Lande reported that 50.4% 
of women in the reproductive age group 
had heard about folate and about one-
third knew about its role in pregnancy 
[9]. In the United States, only 13% of 
all women surveyed knew that folic 
acid helps prevent birth defects [10]. 
Agnieszka et al. in Poland reported that 
67.5% of women in the reproductive age 
group had heard or read about folate 
and 36.1% of them were aware of the 
connection between folate and NTDs 
[11].

Our findings showed that among 
those who knew that folate intake is 
important during pregnancy, 46.6% 
reported accurate/partially accurate 
knowledge. Also, around one-third of 
women who cited properly the role of 
folate in pregnancy knew foods rich in 
folate and 28.3% of them mentioned  
the proper foods. In Poland, 42.2% of 
women could identify foods rich in 
folate [11]. Similarly 29.5% of the wom-
en in the study reported that the proper 
time for folate supplementation should 
be before pregnancy. In Norway 0.4% of 
the studied population mentioned that 
the initial period for folate supplementa-
tion to prevent NTDs is before or early 
in pregnancy [7], while in the United 
States 7% of interviewed women knew 

Regression analysis

Using multiple logistic regression 
analysis, the results show that education,  
irrespective of age or parity, was the ma-
jor factor determining better knowledge 
of folic acid in pregnancy (P < 0.001) 
(Table 6). 

Table 3 Proportion of pregnant women who took folate in pregnancy (n = 277)

Variable No. %

Folate use in pregnancy
Did not take folate 84 30.3

Took folate 193 69.7

Time of supplementation (n = 193)
Before pregnancy 15 7.8
During 1st month 52 26.9

After 1st month 126 65.3

Way of supplementation (n = 193)

Daily 151 78.2

Interrupted 42 21.8

Dosage (n = 193)

Recommended (0.4 mg) 148 76.7
Not as recommended 45 23.3

Table 4 Pregnant women’s responses about whether they had altered their diet in 
pregnancy according to age, parity and education (n = 277)

Variable Pregnant women (%)

Diet altered with 
likely increase in 

folate

Diet altered with 
no increase in 

folate

Diet not 
altered

Total

Age (years)

< 20 12.4 31.3 56.3 100.0

20–24 25.0 36.9 38.1 100.0

25–29 26.3 43.2 30.5 100.0

30–34 18.3 50.0 31.7 100.0

46–40 31.6 26.3 42.1 100.0

≥ 40 33.3 33.3 33.3 100.0

Parity

1 25.8 43.8 30.1 100.0

2 19.7 42.8 37.9 100.0

3 27.3 43.2 29.5 100.0

4 20.5 31.8 47.7 100.0

5+ 26.5 38.2 35.3 100.0

Education level

Compulsory 9.1 27.3 63.6 100.0
Preparatory/ 
secondary 26.5 31.9 41.6 100.0
University+ 22.7 42.7 28.6 100.0

Total (No.) 23.8 (66) 40.8 (113) 35.4 (98) 100.0
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that it should be taken before pregnancy 
to prevent birth defects [8]. 

Doctors played an important role 
in increasing women’s awareness 
about the role of folate in pregnancy 
as mentioned by 60.7% of the pregnant  
women participating in this study, while 
the role of nutritionists was not en-
couraging. Previous experience was the  
second commonest source of knowl-
edge. Agnieszka et al. reported that 
magazines and newspapers were the 
most commonly cited source of knowl-
edge in their study followed by leaflets 
and general practitioners [11].

Although a programme to increase 
dietary folate intake of potential moth-
ers may be effective in reducing NTDs, 
the only proven and practical preventive 
measure currently available is to take 
oral multivitamin supplements contain-
ing folic acid. Multivitamin supplemen-
tation has also been associated with the 
reduced incidence of other congenital 
malformations [12].

Concerning the behaviour of wom-
en regarding folate supplementation 

in the current pregnancy, the study re-
vealed good practice, as most of them 
(69.7%) took folate, and the majority 
of them took it on daily basis and in the 
recommended dose. Unfortunately, few 
of the interviewed women (7.8%) had 
taken supplements before pregnancy: 
the development of defects in the neu-
ral tube occurs within the 1st month 
of pregnancy, often before the mother 
knows she is pregnant. In Malta 15% 
of women who had just given birth to 
a baby took folic acid supplementation 
prior to pregnancy and 73% of them 
took it after the 1st month; 64% were 
taking 5000 μg or more daily [13]. Ag-
nieszka et al. reported that 14.2% of 
women in their study used a vitamin 
containing 0.4 mg folate on a daily basis 
and 9.8% took it 4 weeks before preg-
nancy [11].

The present study showed that a 
majority of the interviewed women 
(64.6%) had altered their diet in the 
current pregnancy but only a minority 
did so with an increase or probable in-
crease in folate. In Malta 51% of women 

altered their diet during pregnancy and 
34% of them had actually increased or 
probably increased folate intake [13].

As expected, education and mother’s 
age were the most important factors in-
dicated to improve mother’s knowledge 
of folic acid and consequent compli-
ance in taking it prior to pregnancy with 
appropriate alteration of diet. Accurate 
knowledge regarding the importance of 
folate in pregnancy and alteration of diet 
with probably increased folate diet were 
reported more by educated mothers 
and mothers 35 years and more. On 
the other hand, primigravidas reported 
accurate knowledge regarding the im-
portance of folate in pregnancy more 
than mothers of other gravidity. Similar 
findings were reported in Malta [13].

Simple logistic regression showed 
that education was the most important 
significant factor influencing pregnant 
women’s knowledge regarding the im-
portance of folic acid in pregnancy. 

Table 5 Pregnant women’s knowledge about folate supplementation according to 
age, parity and education (n = 277) 

Variable Pregnant women with knowledge of folic acid (%)

Accurate/ 
partially accurate

Vague/ 
incorrect

No knowledge Total

Age (years)
< 20 25.0 75.0 0.0 100.0
20–24 48.6 46.6 2.8 100.0 
25–29 50.0 48.1 1.9 100.0
30–34 36.1 61.1 2.8 100.0
46–40 50.0 50.0 0.0 100.0

≥ 40 50.0 50.0 0.0 100.0

Parity

1 55.3 44.7 0.0 100.0
2 34.3 65.7 0.0 100.0
3 48.0 48.0 4.0 100.0
4 45.8 50.0 4.0 100.0
5+ 33.3 58.3 8.3 100.0

Education level

Compulsory 33.7 63.9 2.4 100.0

Preparatory/ 
secondary 37.5 57.5 5.0 100.0
University+ 48.5 50.0 1.5 100.0

Table 6 Logistic regression analysis 
of factors associated with better 
knowledge of the effects of folic acid  
supplementation in pregnancy

Variable β SE

Age (years)

< 20 0.368 1.555

20–24 –0.232 1.381

25–29 0.067 1.319

30–34 –0.435 1.322

35–39 –1.188 1.418

40+ Reference

Parity 

1 –0.665 0.642

2 –1.051 0.633

3 –0.986 0.653

4 –0.785 0.613

5+ Reference

Education 

Compulsory 2.252 1.333
Preparatory/
secondary 1.041* 0.350
University Reference

*P < 0.05. 
SE = standard error.
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Conclusion

This study reflects the knowledge and 
behaviour of a group of pregnant women 
regarding the role of folate in pregnancy 
and does not reflect the knowledge of 
all pregnant women or women in child-
bearing age in UAE.

The findings of the study are encour-
aging regarding the supplementation of 
folate in pregnancy, where more than 
three-quarters of mothers who took it in 
pregnancy did so in the recommended 

dose and on a daily basis, but most of 
them took it after the 1st month of preg-
nancy.

The results of the survey suggest 
that professional education is needed 
for health care providers to increase the 
awareness of pregnant women about 
the importance of folate supplementa-
tion in pregnancy.

Further studies are needed to iden-
tify effective approaches of increasing 
folic acid consumption and to evaluate 
approaches used. Food fortification 
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