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ABSTRACT- This study aimed to assess the awareness of the importance of folic acid in preventing neural tube defects 

(the timing of folic acid supplementation and the right doses) in Jeddah the western region of Saudi Arabia. A sample of 
501 married women in the reproductive age (19-45 years) who visited the outpatients clinics at King Abdulaziz University 

Hospital between August and October/2015 were asked to participate in a survey study targeting the awareness and the 

use of folic acid before and during pregnancy. First step was collecting Participants' responds on a range of questions 
related to socio demographic & medical characteristics. Then in second step they were provided with questions related to 

their awareness before and after reading the distributed intervention brochure. Of the 501 Participants, 317 (63.3%) were 

Saudis, many were above 30 years of age (55.1%), 460 (91.8%) heard about folic acid & 429 (85.6%) have   taken   it.   
However, only   169   (33.7%)   knew   that   it   must   be given during preconception and as early as the 1st 12 weeks of 

gestation. A significant difference was found before and after reading the brochure in Participants' knowledge about the 

benefits of folic acid in preventing neural tubal defect , the critical time of administration  & the right doses  (P <0.000, P 

<0.000, P <0.000) respectively.  University education was the strongest predictor to have the right information with 
significant difference (P <0.000). 279 (71.2%) of the participants   reported the medical staff   as to be their main source of 

information. The health care professionals and media need to increase women awareness about the importance of taking 

folic acid supplementation in the proper time to reduce the risk of neural tube defects. 
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INTRODUCTION  

Since 1960, a relation was found between the occurrence of 

neural tube defect (NTDs) & poor folic acid (FA) intake 
during (preconception & first trimester). This fact was                

confirmed by many studies (1-3).  
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Neural tube defects (NTDs) are one of the most serious 

congenital anomalies contributing to infant mortality and 

serious disability, and the second most common type of 
birth defects after congenital heart defects (4-6). They                      

occur during days 22-28 of fetal development, before most 

women even know that they are pregnant. So, even if a 
pregnant lady started taking FA after the first month of 

pregnancy, the damage had already happen (1,7,8). 

According to that, sincerely 1990s the world health               

organization [WHO] and the center for disease control 

[CDC] had consequently recommended taking folic acid 
supplements 400 μg folic acid on a daily basis for 3 

months before conception until the twelfth week of                     

gestation for all women planning to become pregnant 
(7,9,10-12). Additionally If the women had a previous 
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child with a NTD, the dose should be of 4 mg of folic acid 
per day (6,9,14). But in spite of all these studies &                   

recommendations, the folic acid intake is still very low in 

women of childbearing age. several reasons contributed in 
this low intake: less awareness of the value of folic acid in 

reducing the risk of neural tube defects (NTDs), about half 

of the pregnancies being accidental. Women as a result to 
that might not be protected in the right time. The time                   

between thinking of pregnancy & actual pregnancy is                 

unpredictable putting women at risk of forgetting the daily 
dose of folic acid supplementation (13,14). 

During the last decade, few studies were conducted to                  

assess the awareness of folic acid benefits among Arabic 

women of Childbearing Age. A Lebanese study showed that 

only 60% of women had heard of folic acid and only 14% 

knew about folic acid benefits to prevent NTDs (15). The 
awareness of folic acid in the study conducted among                   

Qatari women was (53.7%) although, 53.7% of our studied 

subjects heard of folate & only 20.3% reported their actual 
intake of folic acid (16). While in the study conducted in 

Saudi Arabia which showed 91.0% of the subjects were 

aware of folic acid, 81.0% knew that folic acid could                
prevent neural tube defects and 84.0% of the subjects took 

folic acid prior or during a certain stage of pregnancy, this 

is also similar to the study that was conducted in                        

Almadinah (13,17).  

In Kingdom of Saudi Arabia, there were two studies                      

performed among female college students regarding folic 
acid awareness and three studies among all women of                 

reproductive age in Hail, Almadinah and Al-Qassim regions 

(13,17). But there is no study has been published about the 

awareness to take folic acid to prevent NTDs in                         
Jeddah- western region. Therefore, this study aimed to               

evaluate the awareness, knowledge and behaviors relevant 

to folic acid intake among women of reproductive age                 
attending the outpatient clinics in King Abdulaziz               

University Hospital (KAUH), and to assess changes in                 

attitudes and knowledge after the distribution of an                  
interventional brochure.  
 

METHODS 
A cross sectional study was conducted from August to               
October 2015 in KAUH (King Abdulaziz University               

Hospital, Jeddah, Saudi Arabia). Five hundred women were 

enrolled in the study according to the following inclusion 
criteria: 1-Age: 15-45 years old, 2-Came to outpatient                 

clinics in KAUH, 3-Had children, 4-Planned to be                     

pregnant. All the participants signed consent after the                 

interviewers explained the objectives of the study. The 
study was approved by the research ethics committee in the 

faculty of medicine, King Abdulaziz University.  
 

QUESTIONNAIRE 
In order to be sure that the participants understood both the 

information in the brochure and the exact meaning of the 
questionnaire so they can answer the questions clearly and 

concisely, the authors depended on face to face interview, 

medical students were trained to present the awareness                 
brochure and interview the participants using a structured 

questionnaire .The interviews lasted Approximately 5-10 

min. The questionnaire covered-  

1: Personal data included sociodemographic data (maternal 
age, educational level, occupation & monthly income), & 

medical characteristics (gravidity, abortion, congenital 

anomalies & plans for future pregnancy).  
2: General knowledge questions about folic acid                      

supplementation included (the appropriate time of initiating 

folic acid, the frequency of administration, its beneficial 
effect in avoiding congenital anomalies especially NTDs, 

the resources).  

3: The participants who read the brochure can then be                   

assessed depending on the changes in their knowledge 
about folic acid using and benefits during pregnancy by 

utilizing the same previous questions concerning folic acid 

supplementation. 
 

STATISTICAL ANALYSIS 

The data collected was analyzed using SPSS version 20 

statistical software. Parametric data were expressed as 

mean and standard deviations (minimum and maximum) 
and non-parametric data were expressed as number                   

(percentage). Comparison between participations'                    

knowledge before & after the brochure used unpaired                    
Macneimer test & Wilcoxon test, Chi-square test was used 

to find the relation between sociodemographic data & the 

awareness of folic acid. AP-value of <0.05 was considered 

significant.  

RESULTS  
501 participants agreed to be involved in the study. 317 

(63.3%) were Saudis, most of the participants were from 

the group age of more than 30 (55.1%) with a mean score 
of (31.8±7.1) years of age and ranging between (17-57) 

years of age. 214 (48.1%) from them had a university                      

degree, 350 (69 %) of the participants were housewives & 
394 (78.6%) were from the western region. 378 (75.4%) 

participants lived in an apartment & 333 (66.4%) had 

monthly income range of (2000-9999) Saudi Riyals. The 
mean score of gravidity was (3.1±2.4) with a range of          

(0-15) (Table 1). 
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Table 1: Socio demographic data & medical characteristic 

 

% N Variables 

3.6 18 (15-20) Age group 

17.2 86 (21-25) 

24.2 121 (26-30) 

55.1 276 (more than 30) 

1.8 9 Illiterate Education level 

2.0 10 Only reading and writing 

4.6 23 Primary 

9.2 46 Intermediate 

31.5 158 Secondary 

48.1 241 University 

2.8 14 Postgraduate 

17.8 89 (less than 2000) Monthly income 

35.9 180 (2000-4999) 

30.5 153 (5000-9999) 

12.6 63 (10000-20000) 

3.2 16 (more than 20000) 

50.7 254 Yes Planned pregnancy 

49.3 247 No 

 

Regarding the medical characteristic of the participants, 
279 (55.7%) were pregnant during the distribution of the                   

questionnaire. 465 (92.8%) didn't have any experience with 

children having congenital anomalies. Of the 36 women 
who had babies with different types of congenital anomaly, 

only 5 participants (12.8%) had babies with spinal cord 

defect lesions. All the participants did not report any family 
history of spinal cord defects. 258 (51.5%) participants did 

not have any medical disorders, the rest had different medi-

cal problems in the form of 3 participants (0.6%) having 
epilepsy, 39 (7.8%) were diabetics, 5 (1%) had sickle cell 

anemia and 37 participants (7.4%) suffered from obesity 

problems. Concerning the level of awareness about the im-
portance of folic acid among the participants before the 

distribution of the brochure, 460 (91.8%) heard about it and 

429 (85.6%) had actually taken folic acid. There were sev-

eral reasons behind the lack of folic acid administrations: A 
few (1.9%) were worried about side effects. 15.2% were 

never be advised to its importance, (5.7%) didn't like pills 

and 9 participants (8.6%) reported no particular reasons. Of 
the participants, 357 (71.7%) reported that they were not 

taking it know & 252 (50.3%) thought that it is a prescrip-

tion medication. 366 (73.1%) believed that they need to 
take it on daily basis & 215 (42.9%) reported that they have 

never forgot to take it. 267 participants (53.3%) didn't 

know the exact dose and 228 (45.5%) didn't know the main 
resources of folic acid (Table 2). 

 

Table 2: Information about Folic acid 
 

 

% N Variables 

91.8 460 Yes Have you heard ever of folic acid 

8.2 41 No 

85.6 429 Yes Have you ever taken a folic acid supplement 

14.4 72 No 

14.4 72 Not applicable The period that I was taken folic acid 

14.0 70 Before I found out about my 

pregnancy 

68.7 344 After I found out about my 

pregnancy 
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3.0 15 I don't remember 

50.3 252 Prescription product Is the folic acid supplement  a prescription 

product or a nonprescription 29.9 150 Over the counter product 

19.8 99 I do not Know 

73.1 366 Everyday How frequently are you supposed to take 

your folic acid supplement? 

3.2 16 2-6 times in a week 

1.2 6 Once in a week 

22.6 113 I don't know 

15.6 78 Not applicable In an average week, how many times have 

you forgotten or have you chosen not to take 

your folic acid tablet? 42.9 215 Never 

23.6 118 1-3 days out of 7 

2.8 14 4-6 days out of 7 

15.2 76 Everyday 

 

193 (56.9%) reported prior knowledge of the fact that folic 
acid prevents neural tubal defect. 188 (37.5%) thought it 

must be taken during 1st trimester & 169 (33.7%) during 

preconception as early as first 12 weeks. 391 (78%) re-
ceived advice to take it during pregnancy. 279(71.2%) re-

ceived this advice from medical staff. After the distribution 

of the innovation awareness brochure, 265(53.2%) said that 
the dose is less than 1mg, 432 (86.2%) said it Prevent neural 

tubal defects, also 274(54.7%) learned the knowing of the 

main resources of it, 324(64.7%) said it is cereals, 452 
(91.2%) said vegetables & 365 (72.9%) said fruits. When 

comparing the participants' information about folic acid be-

fore and after reading the brochure there was significant 
difference in the knowledge of the benefits of folic acid in 

preventing neural tubal defect (P<0.000), the patients who 

reported not knowing the benefits become less (decreased 

from 82 -24.2% to 36-7.2%) with significant difference 
(P<0.000).The majority of the participants became more 

educated about folic acid resources (91.2% vegetables & 

72.9%) (P<0.000). Likewise concerning of doses & the per-
fect time to take folic acid supplements, the facts became 

more valid. The number of participants who reported (I 

don't know) about the right doses decreased from 267 
(53.3%) to 39 (7.8%) after reading the brochure with signif-

icant difference (P<0.000). Regarding the (Imp period) item, 

the number of (I don't know) response decreased from 84 
(16.8%) to 9 (1.8%) with significant difference (P<0.000)                        

(Fig. 1-3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Comparison between information before & after the brochure about Imp Period 
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Fig. 2: Comparison between information before & after the brochure about dose 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 3: Comparison between information before & after 

the brochure about preventing NTDs 
 

On the other hand there was a significant difference                   

between nationalities with a positive correlation to Saudis 
when contrasted with non-Saudi (P<0.000). Likewise a             

significant difference was demonstrated when comparing 

different levels of education and occupational status (the 
superior level of awareness was for university level with 

P<0.000 & medical employee with P=0.05). Furthermore 

participants who lived in apartments (337-89.2%) had high 
awareness to folic acid supplementation (P<0.000). This 

significance is similarly observed for the participants who 

had a monthly income in the range of 2000-9999                     
demonstrating a high percentage (85.6% & 92.2%) of 

awareness with P<0.000. 
 

DISCUSSION 
A lot of studies were conducted on the folic acid awareness 

in different countries, areas & populations, especially those 

targeting the dosage & critical timing of administration. 

 

Several studies focused on the awareness rates, such as folic 
acid preventing NTDs, or folic acid supplementation before 

pregnancy. These rates appear high in many of the countries 

studied. About 95% of respondents in Canada during 2003 
were aware of folic acid. Nearly 77% of women in Australia 

had heard of folic acid and about 84% of women in the 

USA knew about it (17). 46.3% of women in Turki had 
awareness of FA (18) while in Egypt the awareness rate 

among pregnant women was 62.4% (7), Qatar (53.7%), 

United Arab Emirates (46.6%) (19), and about 60% of              
Lebanese women had heard about it (20).  

The results of the study showed that 460 (91.8%) heard 

about FA & 50.7% of them were planning for pregnancy, 
429 (85.6%) had taken FA supplements but only 14% took 

it before becoming pregnant and this was similar to the              

studies conducted in Turkey (12.2%) (18), Qatar (20.3%) & 
in Lebanon (7.5%). Also, in a European survey, while 70% 

of the respondents indicated that they had heard of folic                 

acid, only 40% took it (5,16). This indicated that although 
there is an increasing in the general awareness among                  

married women in the reproductive age about FA, still there 

is a gap between knowing & acting which needs to be                
improved. This gap may be due to difficulty of recalling 

information from previous pregnancies or, for reasons                   

related to social bias, women find it difficult to admit their 
lack of awareness to FA benefits (10).  

There was significant difference (P<0.000) between the 

level of education & the awareness of FA supplements. 
The participants with university degree were more aware 

of FA benefits than the participants with lower educational 

levels. Likewise the level of education among women in 
Hail-Saudi Arabia was also a powerful index of FA intake. 

Also, similar results where found from the study                        

conducted in Makkah Almukaramah (2,17). The monthly 
incomes as a socio demographic variables showed a                       

significant difference (P<0.000) & correlated with the 

awareness of FA intake, contrary to that the study run in 
Hail-Saudi Arabia where the monthly income did not                  
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correlate with awareness and knowledge of FA (10,15,17).  
The proper time of taking FA supplements is very                  

important for the normal development of the nervous                    

system of fetus & to reduce the risk of NTDs. The results 
from different studies showed that most women start                  

taking FA after they knew of their pregnancy between 2nd 

-4th week of the gestation & missing the sensitive period 
of neural tube development. Only (33.7%) knew that it 

must be taken during preconception as early as 1st 12 

weeks, similar to figures seen in Hail-Saudi Arabia (10%) 
& to Lebanon (24.7%) (15,19).  

The results showed that the main sources of information is 

the doctors, 279 (71.2%) followed by friends & family 
(38.1%) & lastly by the media (18.6%). These results were 

similar to other studies in Turkey and Lebanon. In Qatar 

(63.4%) depended on doctors, (44.4%) in Taipei while in 
Egypt the percentage was 92%. This placed a heavy                   

burden on the doctors to advice all married women in 

childbearing age to take FA supplements when they are 
planning to be pregnant and at this point there is need to 

explain the core information with emphasis on the role of 

FA in preventing NTDS. The study conducted by                       
Amtaietal also suggested the use of every child                       

vaccination event as an opportunity to encourage the use 

of FA (5,16,18,20).  
The part of the study that compared the level of                               

information before and after reading the brochure was                   

focused on main core information of FA supplements                     
including timing, doses, role and natural resources. A                        

significant difference was found (P<0.000) in the                          

participants who reported knowing of FA role became 432 
(86.2%) after the brochure in comparison to those before 

193 (56.9%). After the brochure 348 (69.5%) reported that 

the proper time of initiating the use of FA was during the 
period of fertilization showing significant difference of 

(P<0.000). 256 (52.9%) stated the correct dosage of less 
than 1mg after reading the brochure rather than                             

(only14.6%) before it. Lastly, there was an improvement in 

the information held about natural diets rich in FA, 324 
(64.7%) cereals, 452(91.2%) vegetables & 365(72.9%) 

fruits, all showed significant difference (P<0.000, 

P<0.000, P<0.000) similarly to Makkah &                      
Emirate studies (2-3).  

Looking at the above figures, it was clear that there was a 

real evidence of changing in the trend towards folic acid. 
Similar results were shown & confirmed by other studies 

to the need for an educational campaign to increase the 

awareness of FA role & benefits (9,13,19). Women who 
take FA supplements without knowledge of its benefits, 

may not continue using it, but knowledge of the exact role 

of FA in preventing NTDs will make them more                            
committed to its administration during the critical time                

using the right dose (5,10,18). Campaigns, books,                    

newspapers and advertisements are other medias that can 
be used to publicize the core information of FA                 

supplementation to target the awareness in the whole                    

society (8,14,19,21). 

LIMITATIONS 
This study depends exclusively on women visiting KAUH 

outpatient’s clinics, thus excluding other women in the 
community. 276 (55.1%) of the participants were of the 

group age above 30 with means scores (31.8±7.1) for age & 

(3.1±2.4) for gravidity. Bias may be found in the responses 
of the participants as its validity was not confirmed.  
 

CONCLUSIONS 
There is a difference in the level of knowledge about folic 
acid among women in reproductive age. The participants 

were more familiar with general than specific information 

and this leads to gaps between knowing and acting. In this 
study, there was an evidence of changes in the knowledge 

& attitude after the distribution of the brochure in order to 

improve women's knowledge about folic acid’s role in 
preventing congenital anomalies particularly NTDs. 

Awareness campaigns need to be conducted to target                  
benefits of folic acid and the optimum period of                       

administration.  The information must be more inclusive & 

easy for the general public to understand and need to                   
include the important topics that doctors must discuss with 

women in the age of childbearing. Doctors should                           

recommend them to take folic acid supplements   before, 
and not only after conception. This information can be                 

inserted in the high school curriculum as well. More                  

research needs to be conducted about the awareness level 
& the appropriate ways to deliver this information. 
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