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ABSTRACT 
 

Background: Folic acid reduces the risk of neural tube defects. As approximately 50% of 
pregnancies are unintended, women of reproductive age should be aware of the importance of folic 
acid. This study aims to assess the level of awareness and knowledge among childbearing female 
on the importance of preconception folic acid supplementation in preventing neural tube defects 
(NTDs) in Arar city. 
Methodology: A population-based cross-sectional study was conducted in Arar city, Norther Saudi 
Arabia on included Saudi women in reproductive age. A pre-designed online questionnaire was 
used for data collection. Data was entered and analyzed using statistical package for Social 
Sciences Program, version 20 (SPSS Inc., Chicago, Illinois, USA). The results were displayed as 
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counts, percentages. Appropriate statistical tests will be used for comparisons. P ≤ 0.05 is 
considered significant. 
Results: The sample consisted of 428 women in reproductive age, 60.1% aged between 30 to 40 
years, 39% aged between 20 to 30 years and only 0.9% aged between 18 to 20 years old. 91.8% 
were married. 85% of participants reported that their doctor prescribed folic pills for them before. 
95.1% think that women should take folic acid pills in pregnancy while 75.2% think that it is 
necessary to take folic pills pre-pregnancy. 85.3% had taken folic acid pills in previous pregnancy. 
31.3% think that it should be stopped after pregnancy. 84.6% think that folate deficiency causes 
fetal abnormalities. Only 8.4% of studied women reported attending seminar or lecture on folic acid 
importance. 
Conclusion: The results of the current study affirmed good knowledge of folic acid 
supplementation usage during pregnancy among women in Arar, KSA. There was a significant 
association between knowledge of folic acid taking importance during pregnancy with marital 
status, number of children, and educational level of participants. 
 

 
Keywords: Folic Acid; women; reproductive age; pregnancy; Saudi Arabia. 
 

1. INTRODUCTION 
 
Neural tube defects (NTDs), including spina 
bifida, anencephaly, encephalocele are most 
common reasons of morbidity and mortality 
among infants and neonates. The incidence of 
NTDs has decreased over the past 60 years and 
is about 1-2 per 1000 babies in the general 
population [1]. 
 
There is strong evidence that folic acid intake by 
women in reproductive age improves normal 
embryonic development and prevents NTDs [2]. 
Although, the exact mechanism of NTD 
prevention by folic acid remains largely unknown, 
some studies show evidence of increase in NTD 
during exposure to folate antagonist medications 
and the presence of high anti-bodies titre to 
folate receptors in women with a past history of 
NTD [3,4]. 
  
Although, folic acid plays a role in preventing 
anemia and peripheral neuropathy in mother 
during pregnancy, it can also prevent growth 
retardation, congenital heart defects, low birth 
weight, smaller chest and head      
circumference, cleft lip and preterm delivery of 
the fetus [5,6]. 
  
Normal diet is very important for pregnant 
women. It contains proteins, fats, carbohydrates, 
vitamins, and minerals. It is the best way to 
receive nutrients, but basic vitamin   
administration can also have a beneficial role, in 
case of unsuspected deficiency. vitamin 
supplementation does not replace a balanced 
diet but rather confirm that a pregnant          
woman is taking enough daily requirements             
[7]. 

Folic Acid can be found in a lot of foods such as 
eggs, meat, liver, and leafy vegetable. These 
source alone may not contain the ideal 
recommended daily of 400 mcg, since some of 
the folate sources can be lowered during cooking 
it [8,9,10,11]. 
  
A study conducted in Texas, USA, showed 78% 
of women had good awareness towards folic acid 
supplementation, 28% of participants believed it 
prevented birth defects and 25% knew to take it 
before conception. Only 33% of respondents 
reported daily folic acid supplementation [12]. 
  
Similar study in Lebanon showed that only 60% 
of women had heard of folic acid and only 14% of 
participants had good knowledge regarding the 
benefits of folic acid to prevent NTDs [13]. 
Another study in Qatar displayed that 53.7% of 
studied subjects had heard of folate and only 
20.3% of respondents reported their actual intake 
of folic acid [14]. 
  
Regarding the level of awareness toward 
preconception folic acid supplementation among 
female college students, a study was conducted 
in Jeddah, KSA, that showed only 12% knew the 
benefit of folic acid in preventing NTDs. A 
previous research also displayed that the 
majority of women in the Saudi Arabia have low 
level of knowledge scores for good nutrition 
during pregnancy and lactation [15,16].  
 
In addition, a study done in Hail Region, Saudi 
Arabia showed high awareness among women, 
toward folic acid supplementation, as 91% had 
heard or read about FA and 81% knew that FA 
has an important role in preventing NTDs, 
moreover 70% had good knowledge about 
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proper timing for FA supplementation and 
believed that FA should be taken during the first 
trimester of pregnancy, whereas 41 % responded 
believed that it should be taken before 
conception, while only 10% of the participants 
believed that it should be taken before 
conception as well as during pregnancy. Over 
77% of subjects obtained their information of FA 
intake from medical care providers including 
physicians, nurse, dietitian, and midwives [17]. 
  

1.1 Study Rationale 
 
Reviewing the literature, showed that there is no 
study done in Northern Border Region in 
Kingdom of Saudi Arabia, which explored 
awareness, knowledge, attitude and behavior 
regarding Folic Acid Intake among women in the 
reproductive age in Arar, Saudi Arabia. This 
study aims to assess prevalence of intake of 
folate and perform a KAP on folic acid intake 
among women in reproductive age in Arar 
Region, Saudi Arabia. 
 

1.2 Aim of the Study  
 
The aim of this study to assess the level of 
awareness and knowledge among childbearing 
female on the importance of preconception folic 
acid supplementation in preventing neural tube 
defects (NTDs) in Arar city.  
 

2. METHODOLOGY 
 

2.1 Subjects and Methods 
 

Study design: A cross sectional study was 
conducted in 2021. 
Study setting: Arar city, Norther Saudi Arabia. 
Study population: Saudi women in reproductive 
age in Arar city, KSA  
 

2.2 Inclusion Criteria 
 

- Saudi women  
- Reproductive age group aged 18 -40 years 

old  
- Live in Arar city 
- Welling to participate  
 

2.3 Exclusion Criteria 
 

- Non-Saudi women 
- Men 
- Younger than 18 years old or older than 40 
- Live outside Arar city 

- Health care workers 
- Don’t want to participate 

 
2.4 Sampling 
 
The sample size is calculated based on the 
sample size formula [7]. n= [z/ α] 

2
×p [1-p], where 

n is the sample size, z is the confidence interval 
(Cl) assumed to be 1.96, α is assumed to be 
0.05 . p is the probability according to a    
previous study conducted in Saudi Arabia that 
reported 68% level of awareness regarding folic 
acid supplementation. The minimum sample   
size calculated for the present study is 335 
women. 

 
2.5 Sampling Technique 
 
Convenient sample from female responding to 
electronic questionnaire. 

  
2.6 Data Collection Tool 
 
Self-administer questionnaire was distributed 
online. The questionnaire is developed by 
researcher after literature review. It contains 
questions on demographic data (e.g: age 
,education ,income ).Twelve questions on 
knowledge (e.g: importance of folic acid 
supplementation ).Three questions on attitude 
and three questions on practice .The 
questionnaire was reviewed by three experts for 
validity and reliability. 

 
2.7 Data Management 
 
Data was entered and analyzed using statistical 
package for Social Sciences Program, version 20 
(SPSS Inc., Chicago, Illinois, USA). The results 
were displayed as counts, percentages. 
appropriate statistical tests will be used for 
comparisons. P ≤ 0.05 is considered     
significant.  

 
3. RESULTS 
 
According to table 1; the sample consisted of 428 
women in reproductive age, 60.1% aged 
between 30 to 40 years, 39% aged between 20 
to 30 years and only 0.9% aged between 18 to 
20 years old. Most study participants 87.6% had 
university education while only 1.4% were 
uneducated. 91.8% were married. 50.5% of all 
participants were working.  
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Table 1. Sociodemographic characteristics of participants (n=824) 
 

Parameter No. Percent 

Age  18- 20 years old 4 0.9 

 20 - 03 years old 167 39.0 

 03 - 83 years old 257 60.1 

Education level  Uneducated 6 1.4 

 Preparatory  9 2.1 

 secondary 38 8.9 

 university 375 87.6 

Job  work 216 50.5 

 not work 212 49.5 

Social status  married 393 91.8 

 divorced 23 5.4 

 widow 12 2.8 

 
Table 2. Number of children, pregnancy and planning for pregnancy, history of miscarriage 

and having a child with malformation (n= 428) 
 

Parameter No. Percent 

Number of children, if any  None 96 1961 

 3 69 1.61 

 2 96 1.66 

 0 .. 166. 

 8 66 1161 

 5 6. 1.69 

 6 69 1.61 

 More than 7 .6 661 

Current pregnancy  Yes 9. 1.61 

 No .96 366. 

Future plans for pregnancy  Yes ..6 616. 

 No .63 .369 

History of miscarriage  Yes 196 .16. 

 No .93 9.69 

Child with malformations    Yes 3 166 

 No ..6 6361 
 

In Table 2; 16.1% had no children while 13.1% 
had one child, 14% had two, 10.3% had three, 
11.7% had four, 12.6% had five and 13.1% had 
six children. 14.7% of all women were pregnant 
at the time of the study while 51.4% have plans 
for future pregnancy. 37.4% reported history of 
miscarriage. Only 1.9% had a child with 
malformation. 
 

As illustrated in Table 3, 4 85% of participants 
reported that their doctor prescribed folic pills for 
them before. 83.2% of women know there is lot 
of information now available on the use of folic 
before pregnancy. 90% know that iron deficiency 
causes anemia.  95.1% think that women should 
take folic acid pills in pregnancy while 75.2% 

think that it is necessary to take folic pills pre-
pregnancy. 96.3% think that folic acid pills are 
important in the first trimester of pregnancy, 2.3% 
think it is important in the second trimester while 
1.4% think it is important in the third trimester.  
 

95.3% reported that doctors recommend taking 
folic pills. 85.3% had taken folic acid pills in 
previous pregnancy. 31.3% think that it should be 
stopped after pregnancy. 15.7% think that folic 
acid dose is three pills per day. 84.6% think that 
folate deficiency cause fetal abnormalities. 
 
Only 10.3% think that joint pain is a side effect of 
folic acid pills. Regarding natural sources of folic, 
89.5% reported eggs and 10.5% bread. Only 
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52.8% reported that their diet is rich with folates. 
75% think that folic acid is a vitamin, 16.6% think 
it is iron and only 8.4% think it is protein. Only 
8.4% of studied women reported              
attending seminar or lecture on folic acid 
importance. 

According to Table 5, there was a significant 
association between knowledge of folic acid 
taking importance during pregnancy with marital 
status, number of children, and educational level 
of participants. 

 
Table 3. Knowledge of participants of importance of folic acid during pregnancy (n=824) 

 

Parameter No. Percent 

Previous Folic acid prescription by a 
doctor 
 

 Yes .9. 3666 

 No 9. 1666 

There is a lot of information now available 
on the use of folic before pregnancy 
 

 Yes .69 3.6. 

 No 1. 1963 

Women should take folic pills during 
pregnancy 
 

 Yes .61 6661 

 No .1 .66 

Folic pills are important during 
 

 The first three 
months 

.1. 696. 

 middle three 
months 

16 .6. 

 the last three 
months 

9 16. 

Doctors recommend taking folic pills 
 

 Yes .63 666. 

 No .6 .61 

Pills should be stopped after pregnancy 
 

 Yes 1.. .16. 

 No .6. 9361 

Iron deficiency lead to anaemia 
 

 Yes .36 6666 

 No .. 1666 

 
Table 4. Knowledge of participants of folic acid and its associated factors and education about 

it (n=824) 
 

Parameter No. Percent 

Folic acid dose is three pills per day 
 

 Yes 91 1661 

 No .91 3.6. 

Joint pain is one of the side effects of folic 
acid 

 Yes .. 166. 

 No .3. 3661 

Natural sources of folic 
 

 eggs .3. 3666 

 the bread .6 1666 

There is a preferred time during the day to 
take folic 
 

 Yes 1.6 ..63 

 No .16 966. 

It is necessary to take folic pills in the pre-
pregnancy period  

 Yes ... 166. 

 No 169 ..63 

Overcooking reduce the nutritional value 
of folic acid 
 

 Yes 11. .66. 

 No .69 6663 

Folate deficiency cause foetal 
abnormalities 
 

 Yes .9. 3.69 

 No 99 166. 

Folic pills are 
 

 protein .9 36. 

 iron 11 1969 

 vitamins ..1 1666 
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Parameter No. Percent 

History of taking folic pills in a previous 
pregnancy 
 

 Yes .96 366. 

 No 9. 1.61 

Attend any seminar or lecture on folic acid 
importance 
 

 Yes .9 36. 

 No .6. 6169 

Have diet rich in folate  Yes ..9 6.63 

 No .6. .16. 

 
Table 5. Association between participants knowledge of folic acid and sociodemographic 

characteristics of participants 
 

 Women should take folic acid 
during pregnancy 

Total 
(N=428) 

P 
value 

Yes No 

Age Less than 20 3 1 4 0.274 
0.7% 4.8% 0.9% 

20 - 30 years old 157 10 167 
38.6% 47.6% 39.0% 

31 - 40 years old 166 8 174 
40.8% 38.1% 40.7% 

41 – 50 years old 76 2 78 
18.7% 9.5% 18.2% 

51 - 60 years old 5 0 5 
1.2% 0.0% 1.2% 

Education level uneducated 6 0 6 0.005 
1.5% 0.0% 1.4% 

Preparatory 7 2 9 
1.7% 9.5% 2.1% 

secondary 33 5 38 
8.1% 23.8% 8.9% 

university 361 14 375 
88.7% 66.7% 87.6% 

Working status work 209 7 216 30337 
51.4% 33.3% 50.5% 

not work 198 14 212 
48.6% 66.7% 49.5% 

Social status married 378 15 393 30333 
92.9% 71.4% 91.8% 

divorced 21 2 23 
5.2% 9.5% 5.4% 

widow 8 4 12 
2.0% 19.0% 2.8% 

Number of children, if 
any 

Nothing 60 9 69 30307 
14.7% 42.9% 16.1% 

3 55 1 56 
13.5% 4.8% 13.1% 

2 59 1 60 
14.5% 4.8% 14.0% 

0 43 1 44 
10.6% 4.8% 10.3% 

8 48 2 50 
11.8% 9.5% 11.7% 

5 51 3 54 
12.5% 14.3% 12.6% 

6 55 1 56 
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 Women should take folic acid 
during pregnancy 

Total 
(N=428) 

P 
value 

Yes No 

13.5% 4.8% 13.1% 
More than 7 36 3 39 

8.8% 14.3% 9.1% 
Future plans for 

pregnancy 
Yes 210 10 220 30722 

51.6% 47.6% 51.4% 
No 197 11 208 

48.4% 52.4% 48.6% 
History of previous 

miscarriages 
Yes 156 4 160 30375 

38.3% 19.0% 37.4% 
No 251 17 268 

61.7% 81.0% 62.6% 
Child with 

malformations 
Yes 8 0 8 30537 

2.0% 0.0% 1.9% 
No 399 21 420 

98.0% 100.0% 98.1% 

 

4. DISCUSSION 
 
In addition to the birth defects, FA deficiency 
during pregnancy may increase the risk of 
preterm birth, low birth weight and intrauterine 
growth retardation of the fetus, and it may raise 
the level of homocysteine in the blood. High 
homocysteine levels may lead to spontaneous 
abortions, placental abruption and pre-eclampsia 
[5]. This study aims to assess the level of 
awareness and knowledge among childbearing 
female on the importance of preconception folic 
acid supplementation in preventing neural tube 
defects (NTDs) in Saudi Arabia. 
 
In our study, 95.1% think that women should take 
folic acid pills in pregnancy and 85.3% had taken 
folic acid pills in previous pregnancy. Another 
Saudi study reported that, during the pregnancy, 
almost 95% of women were using these 
supplementations to avoid maternal (anemia, 
peripheral neuropathy) and fetal (congenital 
abnormalities and NTD) complications [14]. 
Alreshidi et al.[18] studies have conducted the 
survey from Riyadh city and confirms 42.2% of 
pregnant women knows about supplementation 
of FA. Almost 80% of were known about 
prevention of NTDs and 46.8% of pregnant 
women consumed FA during pregnancy. Alodan 
et al.[19] studies performed at Security forces 
hospitals in Riyadh city and concluded as 
pregnant women had 80% of knowledge about 
FA supplementation but 53% of women only 
consumed the FA during pregnancy. Al-Rakaf et 
al [20]. also performed a similar study in 
pregnant women from Prince Sultan Hospital in 
Riyadh and confirmed the same conclusion from 
Alreshidi and Alodan et al [18,19]. studies. An 

earlier research by Albader et al.[21] carried out 
in Riyadh city and AbdRabou et al.[22] studies 
carried out in Sakaka city were also confirms the 
similar conclusions from the prior studies carried 
in Saudi Arabia. Ahmad et al.[23] from Taibah 
University in Madinah and Al-Holy et al.[24] in the 
University of Hail in Al-Hail performed a 
questionnaire-based study and concluded as 
women had limited knowledge about FA 
supplementations in married and unmarried 
women. Maximum studies implemented in 
different cities in Saudi Arabia has found the 
similar confirmation as pregnant women have 
knowledge about FA supplementation and 
almost 50% of women were not achieving and 
further effects the NTDs for their neonates             
[14]. 
 
Outside Saudi Arabia, lower rates were reported 
in previous literature 76.59% reported hearing 
about FA and 93.89% took it during pregnancy 
[25]. A cross-sectional survey in Turkey found 
that 48.2% of the participants were aware that 
FA is necessary for the prevention of congenital 
anomalies. Even more significantly, although 
more than 88.2% of pregnancies were planned 
among women, only 14.2% of them reported 
using FA in the preconception period [26,27], 
Maher et al. showed that nearly 98% of women 
reported hearing about FA [28]. Lower rates were 
reported in France as 36% of women never 
heard of folic acid and 82% were not aware of its 
benefits [29]. In Turky, another survey by Köken, 
Gülengül N et al. reported that (42.2%) of 
participants heard about folic acid and (48.2%) of 
them stated that folic acid could prevent birth 
defects [26]. 
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Folic acid supplementation before pregnancy is 
known to significantly reduce the risk of having a 
baby with neural tube defects (NTDs). Therefore, 
it is important for women to be aware of the 
effects of folic acid supplementation before 
pregnancy. Starting FA supplementation before 
conception reduces the incidence of NTDs by 
50–70% [30]. In our study, 75.2% of participants 
know that it is necessary to take folic pills pre-
pregnancy. A previous study reported lower rates 
as only 10.3% of 1,277 pregnant women 
reported taking folic acid during the 
periconceptional period [31]. Comparable results 
were reported by Köken, Gülengül N et al., only 
14.2% of them stated that they had used folic 
acid in the pre-conception period [26]. Another 
study reported higher results as 66.41% of 
participants took it before pregnancy [27]. A high 
proportion of women worldwide, in both 
developed and developing countries, needs to be 
educated that FA should be taken before 
pregnancy and continued during the first three 
months after conception [32]. 
 
Folic acid supplementation was reported to have 
a significant positive association with education 
level, being employed, and planned pregnancy. 
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 [33]. 
These findings are consistent with studies by 
Riazi et al. [34], Roth et al. [35], and De Santis et 
al. [36]. It has been shown that higher education 
levels in women can increase their awareness 
about the necessity of folic acid supplementation, 
and their understanding of the important period 
of folic acid supplementation [37]. 
 
Regarding factors associated with knowledge, 
our study indicated a a significant association 
between knowledge of folic acid taking 
importance during pregnancy with marital status, 
number of children, and educational level of 
participants. Another study reported that 
knowledge was higher in older women, women in 
a couple and women with higher educational 
level [29].   
 
Even with all these health benefits of folic acid 
supplementation, recent findings shows that 
higher population exposure to folic acid may 
have a negative impact on certain developmental 
and degenerative disorders. For example, there 
is currently a lot of focus on the role of folic acid 

fortification in increasing the risk of colon cancer. 
During pregnancy, a similar, possibly 
unanticipated negative effect has been observed. 
Synthetic folic acid inhibits human      
dihydrofolate reductase, resulting in 
unmetabolized folate in the bloodstream, which 
may mask irreversible pernicious anaemia 
caused by B12 deficiency. Low maternal vitamin 
B12 and high folic acid status during pregnancy 
may contribute to offspring insulin resistance and 
obesity [38]. 
 

5. CONCLUSION 
 
The results of the current study affirmed good 
knowledge of folic acid supplementation usage 
during pregnancy among women in Arar, KSA. 
There was a significant association between 
knowledge of folic acid taking importance during 
pregnancy with marital status, number of 
children, and educational level of participants. 
Public health interventions among Saudi women 
in reproductive age to improve awareness of 
FA’s roles before and during pregnancy are 
crucial to curtail birth defects.  
 

DISCLAIMER 
 
The products used for this research are 
commonly and predominantly use products in our 
area of research and country. There is absolutely 
no conflict of interest between the authors and 
producers of the products because we do not 
intend to use these products as an avenue for 
any litigation but for the advancement of 
knowledge. Also, the research was not funded by 
the producing company rather it was funded by 
personal efforts of the authors. 
 

CONSENT AND ETHICAL APPROVAL 
 

Informed consent was taken from all study 
participants and authors assured them that 
Confidentiality of their data maintained during the 
study. Research clearance and approval will be 
obtained from research ethical committee of 
Northern Borders General Health Affairs. 
 

COMPETING INTERESTS 
 

Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 

1. Laurence KM. The genetics and prevention 
of neural tube defects and 'uncomplicated' 



 
 
 
 

Alanazi et al.; JPRI, 33(58A): 287-297, 2021; Article no.JPRI.79482 
 
 

 
295 

 

hydrocephalus. In: Emery AEH, Rimoin 
DL, eds. Principals and practice of medical 
genetics, 2nd ed. New York, Churchill 
Livingstone. 1990:323 

2. Finnell RH, Shaw GM, Lammer EJ, Brandl 
KL, Carmichael SL, and Rosenquist TH. 
Gene-nutrient interactions: importance of 
folates and retinoids during early 
embryogenesis. Toxicology and Applied 
Pharmacology .2004;198(2):75-85 

3. Vergel, RG, Sanchez LR, Heredero BL, 
Rodriguez, PL,Maritnez, AJ. Primary 
prevention of neural tube defects with folic 
acid supplementation: Cuban experience. 
Prenat. Diagn. 1990;10 (3):149-152. 

4. Brough, L., Rees, G.A., Crawford, M.A., 
Dorman, E.K.,. Social and ethnic 
differences in folic acid use preconception 
and during early pregnancy in the UK: 
effect on maternal folate status. J. Hum. 
Nutr. Diet. 2009;22 (2):100-107. 

5. Greenberg JA, Bell SJ, Guan Y, Yu YH. 
Folic Acid supplementation and   
pregnancy: More than just neural tube 
defect prevention. Rev Obstet  Gynecol .        
2011 ;4:52-9. 

6. Hassan H. Call For Change Level Of 
Knowledge, Awareness And Attitude To 
Follow A High Folate Diet Among Pregnant 
Women. Journal of Nursing and Health 
Science. 2016;5(1):93-100. 
www.iosrjournals.org. 

7. The American Congress of Obstetricians 
and Gynecologists (ACOG). Essential 
Nutrients and Vitamins for Pregnancy; 
2011.  
Available:http://www.americanpregnancy.o
rg/pregnancyhealth/nutrient 
svitaminspregnancy.html 

8. Brouwer IA, Van Dusseldorp M, Thomas C 
M, Duran M, Hautvast J G, Eskes T K, and 
Steegers-Theunissen R P .. Low-dose folic 
acid supplementation decreases plasma 
homocysteine concentrations: a 
randomized trial. The American Journal of 
Clinical Nutrition.1999; 69(1 ): 99-104 

9. 3-Cuskelly GJ, McNulty H, and Scott JM. 
Fortification with low amounts of folic acid 
makes a significant difference in folate 
status in young women: implications for the 
prevention of neural tube defects. The 
American Journal of Clinical Nutrition. 
1999;70(2): 234-239. 

10. 4-Werler M M, Louik C, and Mitchell A A. 
Achieving a public health recommendation 
for preventing neural tube defects with folic 

acid. American Journal of Public 
Health.1999;89(11 ): 1637-1640. 

11. Fatima A, Saif N, Ghani M, Ali S. 
Knowledge of women; supplementation of 
folic acid in perconceptional period. 
Professional Medical Journal. 
2016;1:23(7). 

12. Canfield MA, Przybyla SM, Case AP, 
Ramadhani T, Suarez L, Dyer J. Folic acid 
awareness and supplementation among 
Texas women of childbearing age. Prev 
Med (Baltim). 2006;43(1):27-30. 

13. Claudine NH, Maya J, Mohamad S, Salim 
MA Awareness and intake of folic acid for 
the prevention of neural tube defects 
among Lebanese women of childbearing 
age. Matern Child Health J. 2012;16:258-
265. 

14. Abdulbari 8, Mohammed GA, Al Maadid, 
Daoud AE, Al-Bast, et al.. Maternal 
knowledge, attitude and practice on folic 
acid intake among Arabian Qatari women. 
Reproductive Toxicology. 2006;21:21-25. 

15. Kari JA, Bardisi ES, Baitalmal RM and 
Ageely GA. Folic Acid Awareness among 
Female College Students: Neural Tube 
Defects Prevention. Saudi Medical Journal. 
2008;29:1749-51. 

16. Mansour A A and Hassan SA.Factors that 
Influence Women's Nutrition Knowledge in 
Saudi Arabia," Health Care for Women 
International, 1994;15(3):213-23. 

17. Al-Holy M, Epuru S, Abu-Jamous D, 
Ashankyty I. Awareness of Folic Acid 
Intake among Women in the Childbearing 
Age in Hail Region-Saudi Arabia. Food 
Nutr Sci [Internet].  
Available:http://dx.doi.org/10.4236/fns.201
3.41008%0Ahttp://www.scirp.org/journal/fn
s 

18. Alreshidi FF, Almujil AS, Malak AS. 
Awareness of folic acid use among Saudi 
women attending outpatient clinics at King 
Fahad Medical City. J Family Med Prim 
Care. 2018;7:957–62. 

19. AlOdan AA, Ghoraba DA. Maternal 
knowledge and use of folic acid among 
Saudi women attending antenatal care 
clinic at Security Forces Hospital, Riyadh, 
Saudi Arabia. IOSR J Nurs Health Sci. 
2018;7(5):11–9. 

20. Al Rakaf MS, Kurdi AM, Ammari AN, Al 
Hashem AM, Shoukri MM, Garne E, et al. 
Patterns of folic acid use in pregnant Saudi 
women and prevalence of neural tube 
defects—Results from a nested case–



 
 
 
 

Alanazi et al.; JPRI, 33(58A): 287-297, 2021; Article no.JPRI.79482 
 
 

 
296 

 

control study. Prev Med Rep. 2015;2:    
572–6. 

21. Albader NA, Negm DR, El Gabry EK, El-
Sayed MM, Arzoo S. Knowledge and 
practice of folic acid supplementation and 
impact of income level on awareness 
among women of child-bearing age in 
Saudi Arabia. Trop J Pharm Res. 
2019;18:1323–30.  

22. AbdRabou MAJIJoP. Awareness of folic 
acid intake for prevention of neural tube 
defects among women in Sakaka, Saudi 
Arabia. 2019;15:274–9.  

23. Ahmad B, Anam N, Khalid N, Mohsen R, 
Zaal L, Jadidy E, et al. Perceptions of 
women of reproductive age about vitamin 
and folic acid supplements during 
pregnancy, Taibah University, Almadinah 
Almunawwarah, Kingdom of Saudi Arabia. 
J Taibah Univ Med Sci. 2013;8:199–204.  

24. Al-Holy M, Eideh Aa, Epuru S, Abu-
Jamous D, Ashankyty I. Awareness of folic 
acid intake among women in the 
childbearing age in hail region—Saudi 
Arabia. Food Nutr Sci. 2013;4:49–55. 

25. Medawar G, Wehbe T, Jaoude EA. 
Awareness and Use of Folic Acid among 
Women of Childbearing Age. Ann Glob 
Health. 2019;85(1):54.  
Published 2019 Apr 9. 
DOI:10.5334/aogh.2396 

26. Koken G, Derbent A, Erol O, et al. 
Awareness and use of folic acid among 
reproductive age and pregnant women 
Department of Obstetrics and 
Gynaecology. Antalya Education and 
Research Hospital, Antalya, Turkey; 2013. 

27. Ahmad B, Anam N, Khalid N, et al. 
Perceptions of women of reproductive age 
about vitamin and folic acid supplements 
during pregnancy, Taibah University, 
Almadinah Almunawwarah, Kingdom of 
Saudi Arabia. Journal of Taibah    
University Medical Sciences. 2013;8(3): 
199–204.  
DOI: 10.1016/j.jtumed.2013.08.002  

28. Maher M and Keriakos R. Women’s 
awareness of periconceptional use of folic 
acid before and after their antenatal visits. 
Clin Med Insights Women’s Health. 
2014;1(7):9–15.  
DOI: 10.4137/CMWH.S13535 

29. Salgues M, Damase-Michel C, Montastruc 
JL, Lacroix I. Connaissance des femmes 
en âge de procréer sur l’acide folique : des 
progrès à faire ! [Women's knowledge of 

folic acid]. Therapie. 2017;72(3):           
339–343.  
Avaialble:https://doi.org/10.1016/j.therap.2
016.10.001 

30. Kim J, Yon M, Kim CI, et al. 
Preconceptional use of folic acid and 
knowledge about folic acid among          
low-income pregnant women in Korea. 
Nutr Res Pract. 2017;11(3):                    
240-246.  
DOI:10.4162/nrp.2017.11.3.240 

31. Kim MH, Han JY, Cho YJ, Ahn HK, Kim 
JO, Ryu HM, Kim MY, Yang JH, Nava-
Ocampo AA. Factors associated with a 
positive intake of folic acid in the 
periconceptional period among Korean 
women. Public Health Nutr. 2009;12:    
468–471.  

32. Wang M, Li K, Zhao D and Li L. The 
association between maternal use of folic 
acid supplements during pregnancy and 
risk of autism spectrum disorders in 
children: A meta-analysis. Mol. Autism. 
2017; 2(8): 51. 
DOI: 10.1186/s13229-017-0170-8 

33. Ezzeddin N, Zavoshy R, Noroozi M. 
Prevalence of folic acid supplement 
consumption before and during   
pregnancy, and its determinants among 
community health center referrals.     
Obstet Gynecol Sci. 2019;62(6):            
454-461.  
DOI:10.5468/ogs.2019.62.6.454 

34. Riazi H, Bashirian S, Cheraghi F. Folic 
acid Intake during preconceptional period. 
Avicenna J Nurs Midwifery Care. 
2010;18:38–48. 

35. Roth C, Bjørke-Monsen AL, Reichborn-
Kjennerud T, Nilsen RM, Smith GD, 
Stoltenberg C, et al. Use of folic acid 
supplements in early pregnancy in relation 
to maternal plasma levels in week 18 of 
pregnancy. Mol Nutr Food Res. 
2013;57:653–660. 

36. De Santis M, Quattrocchi T, Mappa I, 
Spagnuolo T, Licameli A, Chiaradia G, et 
al. Folic acid use in planned pregnancy: an 
Italian survey. Matern Child Health J. 
2013;17:661–666. 

37. Mashayekhi SO, Dilmaghanizadeh M, 
Sattari MR. A survey on the     
consumption, knowledge and attitude of 
pregnant women toward the               
effects of folic acid on pregnancy outcome 
in Tabriz. Iran J Child Neurol. 2011;5:     
35–42. 



 
 
 
 

Alanazi et al.; JPRI, 33(58A): 287-297, 2021; Article no.JPRI.79482 
 
 

 
297 

 

38. Yajnik CS, Deshpande SS, Jackson AA, 
Refsum H, Rao S, Fisher DJ, et al. Vitamin 
B12 and folate concentrations during 

pregnancy and insulin resistance in the 
offspring: the Pune Maternal Nutrition 
Study. Diabetologia. 2008;5:29–38. 

 

© 2021 Alanazi et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.  
 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/79482 

http://creativecommons.org/licenses/by/2.0

