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[bookmark: _Toc81282987]Abstract 
Background: NTD are second most common congenital malformations in humans affecting the development of the central nervous system. It is recommended that all women of child-bearing age who are capable of becoming pregnant should consume 0.40 mg of folic acid per day for the purpose of reducing their risk of having a pregnancy affected with spina bifida or other NTDs. There is limited data on knowledge and use preconceptional folic acid in Ethiopia. The aim of this study is to assess the level of knowledge and use of preconceptional folic acid among antenatal pregnant women at SPHHMC, Addis Ababa Ethiopia.
Methods: Institution based cross-sectional study was conducted on 289 sampled, consented pregnant women that visited St.Paul’s hospital millennium medical college for antenatal care during April to June, 2021 G.C.
Result: About 38.6% of women took folic acid supplement at different period of pregnancy. And around one third of respondents (28.6%) had heard of folic acid, and 20.9% of them had good knowledge. However, only 6.6%% used folic acid in the preconception period. Around 34.7% of pregnant women knew that folic acid could prevent NTDs. About 67.2% of college educated women tend to use folic acid at protective period compared to 31.7% of uneducated or had informal education (AOR 0.176, 95% CI p-value 0.009). Among a women who had preconceptional visit to a doctor 78% of use preconceptional folic acid than those who don’t seek preconceptional visit (AOR 0.27 95%CI, P-value O.O52).This study also have found that 31.7% versus 0.9% (AOR 0.045, 95%CI P-value 0.045) of those who have good knowledge compared with those with poor knowledge use folic acid at the protective period. A women with higher the educational level are more aware regarding FA than those with uneducated or those who had informal education (AOR O.O97, 95%CI p-value 0.000). Women who had preconceptional visit (38.9%)(AOR1.201, 95%CI p-value0.000) also have higher odds of good knowledge than a women with no preconceptional visit(6.7%) to doctor. 
Conclusions: Folic acid usage during the protective period against neural tube defects among pregnant women in Addis Ababa Ethiopia is very low, so healthcare plan to improve intake of folic acid is required.
Keywords: Neural tube defects, Preconceptional folic acid, Pregnancy
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[bookmark: _Toc81282992]Introduction 
Neural tube defects are second most common congenital malformations in humans affecting the development of the central nervous system. The term “neural tube defects” includes cranial dysraphism (failure of cranial neural tube closure) includes anencephaly and encephaloceles, whereas spinal dysraphism (due to failure of caudal neuropore closure) designates spina bifida cystica and occulta. Classically divided in two main sub-groups (open and closed defects).Although NTD pathogenesis has not yet been fully elucidated, many risk factors, both genetic and environmental, have been extensively reported.(1–3) Insufficient folate intake is by far the largest contributor to NTD occurrence world-wide(4).
Meta-analyses on Estimates of global prevalence of neural tube defects for 2015 have shown 260,100 NTD-affected birth outcomes worldwide (prevalence 1.86/1000 live births). Approximately 50% of cases were elective terminations of pregnancy for fetal anomalies or stillbirths. Of NTD-affected live births75% resulted in under-5 deaths(5).
Studies also suggest that NTD burden is approximately twice as high, if not higher, in LMIC than in high–income countries. Significant cost burden that NTDs pose to healthcare systems, various healthcare payers, and wider society, concluding that the benefits of preventing this condition with folic acid outweigh the costs of such initiatives(6,7)
In Ethiopia studies from Tigray and Addis Ababa reported very high incidence rate of NTDs. The overall occurrence of NTDs was 13.1 per 1,000 births in Tigray and 12.6 per 1000 births in AA. Which is 10 times higher than the report from eight World Health Organization (WHO) member nations in Africa, (1.0 to 2.0 per 1,000 live births) and 26 times what it should be(8,9). 
Folate is a generic term for a water-soluble, B-complex vitamin that serves as an essential coenzyme in single-carbon transfers in the metabolism of nucleic and amino acids and thus fills an important function in purine and pyrimidine metabolism. It occurs in certain natural foods as polyglutamate, a form less absorbed than free folate. Folic acid (a monoglutamic acid) is the oxidized and most active form of the vitamin; found rarely in food, it is the form used in vitamin preparations and food fortification(10).
It has long been suspected that diet has a role in the causation of neural tube defects. The possibility that folic acid (a vitamin in the B group) might be involved was raised in 1964. (11,12) Evidence from observational studies indicated lower rates of NTDs in offspring of women who supplemented with folic acid before pregnancy. Subsequently, randomized controlled trials (RCTs) indicated meaningful reductions in NTDs following folic acid supplementation.(12–16) For example, a 72% protective effect of folic acid was reported by a seven-country study(16).
In recognition of the importance to public health of primary prevention of such devastating birth defects with a simple vitamin, many health authorities recommended that all women of child-bearing age who are capable of becoming pregnant should consume 0.40 mg of folic acid per day for the purpose of reducing their risk of having a pregnancy affected with spina bifida or other NTDs(17,18). 
Despite the increasing awareness of the need for NTD prevention, studies have reported that folic acid intake is still low. Different reports also show women who were aware of the need for folic acid were almost 40 times more likely to take it than women who did not know of its benefit(19,20). Awareness of folic acid levels prior to conception improved post-campaign intake from 6 to 41%. Knowledge about consumption and correct periconceptional use of folic acid also improved(21,22).
Studies showed that approximately 67% of Ethiopian WRA had folate deficiency. Another community-based cross-sectional study conducted in Adet northwestern Ethiopia also reported women’s awareness on preconception folic acid supplementation to be low.
So many countries have promoted campaigns to increase the awareness and use of folic acid. In addition, a mandatory folic acid fortification of some foods has been implemented in more than 50 countries to reduce the rate of NTDs. Studies have already shown that  Expanding the reach of global folic acid fortification in countries can lead to the prevention of 150,000– 210,000 neural tube defects each year or an estimated 13% of neonatal deaths attributed to birth defects in low resource countries(23). 
It is therefore important for Ethiopian women of childbearing age to be aware of folic acid supplementation before pregnancy, which is defined as the “preconceptional use”, to improve their folate nutritional status and prevent NTDs because the neural tube is closed by the 28th day after conception, when most women do not yet know they are pregnant
Although folic acid usage for prevention of NTDs was well studied internationally, there is scarcity of Data on knowledge and barriers for not using preconceptional folic acid among pregnant women in Ethiopia. In addition neither an official campaign to enhance nor the awareness o folic acid nor a fortification policy was launched in Ethiopia, aside from providing folic acid to pregnant women who visit public health centers (PHCs).
To date, there has been no institutional survey done at St ’Paul to examine the preconceptional use of folic acid in pregnant women. To consider any folate related policies, such as a folic acid promotional campaign or mandatory fortification of foods, baseline data on the preconceptional use of folic acid is essential. So the aim of this study is to assess women’s level of knowledge and use of preconception folic acid use among antenatal pregnant women at SPHMMC Addis Ababa. The current study will provide a baseline description about knowledge and use of preconceptional folic acid which can be used to assess the need for awareness campaigns, prenatal programs and the need for mandatory food fortification. 








[bookmark: _Toc81282993]Methods
[bookmark: _Toc81282994]Study setting and study design 
This is a cross sectional, observational study conducted in St Paul’s hospital millennium medical college (SPHMMC).It is a tertiary hospital serving as a referral center from all over the country and located in Addis Ababa, Ethiopia. Any Pregnant women on their first and second trimester of pregnancy are included in the study. The GA was confirmed after reviewing patient’s charts, previous documentation and by asking her month of amenorrhea and use of early ultrasound if necessary. All mothers who have medical emergencies and who are unwilling to participate in the study are excluded from the study. 
[bookmark: _Toc81282995]Sample size determination and Sampling procedure
The sample size of preconceptional folic acid use is calculated by using single population proportion formula with the assumption of 95% confidence interval, 2% margin of error and taking the prevalence preconceptional folic acid use from previous study done at Adama Ethiopia. It was then calculated using Epi info and the sample size is 263 after adding 10% non response rate the final sample size is 289. 
A women coming to St. Paul’s ANC unit will be registered first after vital sign is determined then will be waiting for examination. So data was collected during waiting time and convenience sampling was used and all women coming for ANC and who fulfills the inclusions criteria were included in the study until the desired sample size is reached.
[bookmark: _Toc81282996]Data collection tools and study variables
A pretested interviewer administered questionnaire written in English is prepared after reviewing existing literature done on similar topic(24,25). The questionnaire is translated into the local language (Amharic). Data was collected by a trained midwifes working at ANC. A detailed history of socio demographic characteristics (age, marital status, educational status, monthly income which was scaled as birr per month, occupation, husband educational status; obstetric characteristics (number of pregnancies, preconception consult which means asking advise from healthcare provider by own initiation, planning of pregnancy, history of unsuccessful pregnancy, previous history of a baby with NTDs) and awareness and use of folic acid were assessed by interviewing the women. Preconception folic acid use: is defined as any use of folic acid supplements that had started before the last menstrual period until the first one to three month of pregnancy. The general status of folic use is classified into three (adequate, inadequate and non use). Adequate use (preconceptional folic acid use) refers to a preconception start of folic acid supplementation. Inadequate use supplementation started from pregnancy recognition onwards. Non use is defined as no use of folic acid at all.  Pregnant women’s level of knowledge about folic acid was calculated as follows; the participated pregnant women was asked to respond to questions regarding folic acid definition, its nutritional sources, its deficiency impact on pregnancy and timing of its supplementation during pregnancy. There were10 questions that assess women’s level of knowledge. A score was given to each knowledge based question and a total knowledge score was calculated for each individual. 
Equal weight age was given to all the questions. The minimum score was 0 and maximum score was 10. Subjects were divided into those who have good and poor knowledge based on the mean knowledge score which was “5”(25).Good knowledge is if the respondent knowledge score is greater than or equal to the mean and Poor knowledge if a respondent knowledge score is less than the mean.
The questionnaire was written in the common Amharic language and each interviewer followed the question structure strictly with agreed-upon alternative explanations. Each interview was conducted by one of the trained data collector. The pregnant women were interviewed while they were waiting for their ANC visit. Participants who agreed to participate were interviewed regardless of whether it was their first or follow-up visit. The questionnaire was developed by the principal investigator with expert consultation of different faculty staff members (advisers). Training was given to data collectors on the purpose of the study and how to collect data. Pretest was done and ambiguous questions were corrected. During the course of the data collection, the data collector’s were supervised by the principal investigator for checking data accuracy and completeness. Revision of the collected data and checking for the completeness was done before data entry.
[bookmark: _Toc81282997]Data analysis
Data were entered into and analyzed using SPSS version 23. Descriptive statistics were carried out using percentage and presented in tables. Both univariate and multivariate logistic regression analyses were done to examine the association of knowledge and intake of preconceptional folic acid supplements with selected socio-demographic and obstetric characteristics of the studied women. Odds ratio with 95% confidence interval and p-value were used to evaluate the association between the dependent and independent variables. A p-value of less than 0.05 was considered as statistically significant. 
[bookmark: _Toc81282998]Ethical considerations 
The study was conducted following ethical approval by St.paul’s hospital millennium medical college Ethical Committee. Permission was taken from the hospital administrators. Verbal consent was taken from each participant (n = 289) before filling the questionnaire. Participation in the study was voluntary and refusal was possible. The study did not involve any harmful procedure. To keep confidentiality codes were used and an unauthorized person did not have access to the data.
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[bookmark: _Toc81283000]Frequency distribution of Socio-demographic characteristics 
A total of 288 pregnant women at early trimester of pregnancy attending ANC in SPHMMC hospital medical college were evaluated during month of April and May 2021 GC.
Only one questionnaire was incomplete making the response rate of 99.6%. Out of all respondents 97.9% were aged 20-40 years and only one mother were aged above than 40 years. Around 61.1% (N=174) women had received higher educated (secondary school and more) and 5.3% (N=15) of all are either uneducated or have informal education. When we see the occupational status of the respondents more half of the interviewed women (53.5%) reported to be house wife and 2.1% of them are daily laborer. Household monthly income was less than 5000ETB in 64.8% of the respondents. About one third of pregnant women had no child (30.9%). Of all the parous women 5.6% of them had history of stillborn, 2.4% had history of anomaly, 28.5% had history of abortion and 1.9% had preterm labor. About77.4% of respondent women were on family planning before pregnancy, 17.4 % of the women consulted a healthcare provider when they plan to become pregnant .The current pregnancy was planned by 71% of the women. In 13.2% of them pregnancy had occurred following ART.  Among all interviewed women 25.7% of them have a chronic illness. Table 1 showed details of Socio-demographic characteristics of the studied women.
[bookmark: _Toc80483176][bookmark: _Toc80525527]Table 1 Socio-demographic characteristics of Antenatal pregnant women in SPHMMC
	Variables 
	
	frequency
	Percent 

	Age 
	<20
20-40
>40 
	5
282
1
	1.7%
97.9%
0.3%

	Educational status 
	Informal/illiterate
Primary school
Secondary school
College and above

	15
96
66
108
	5.3%
33.7%
23.2%
37.9%

	Occupation 
	House wife
Employed 
Laborer
Self employed business women
	154
111
75
67
	53.7%
20.9%
21%
23.3%

	Income 
	<1000
1000-5000
5000-10,000
>10,000
I don’t know
	22
162
83
16
1
	7.7%
57%
29.2%
5.6%
0.4%

	Marital status
	Never married 
Married 
Cohabited 
Divorced /separated
Widowed 
	6
243
32
4
1

	2.1%
84.7%
11.1%
1.4%
0.3%
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[bookmark: _Toc80525528]Table 2 Obstetric characteristic of Antenatal pregnant women in SPHMMC
	Variables 
	
	Frequency 
	Percent 

	Parity 
	Nuliparous 
Parous 
	89
199
	30.9%
69.1%

	Any history of stillborn?
	Yes
No 
	16
183
	8%
92%

	Any history of anomaly?
	Yes
No 
	7
191
	

	Any history of abortion?
	Yes 
No 
	206
82
	28.5%
71.5%

	How does the pregnancy happen?
	Spontaneous 
By ART
	249
38
	86.5%
13.2%

	Preconception visit 
	Yes 
No 
	50
237
	17.4%
82.3%

	Pregnancy planning 
	Planned 
Unplanned 
	270
18
	93.8%
6.3%

	Any history of preterm labor 
	Yes 
No 
	4
203
	1.9%
98.1%

	Family planning use
	Yes 
No 
	222
65
	77.4%
22.6%

	Chronic illness
	DM
Epilepsy
Cardiac 
HIV
Other 
I don’t have any chronic illness 
	27
10
8
1
28
214
	9.4%
3.5%
2.8%
0.3%
9.7%
74.3%
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[bookmark: _Toc81283001]Frequency distribution of folic acid use
About 38.6% (N=110) of the women reported use of FA during the current pregnancy. Among the users of folic acid only 37% (N=40) started to take folic acid supplements before pregnancy. Of those women only 50.9% (N=54) took folic acid daily. Among 108 women who took folic acid during current pregnancy 6.5% (N=7) used it until first month. Though the overall users of folic acid supplement become 38.6%; only 19 of the users took folic acid at a protective period against NTD. This makes the total user of folic acid supplement for NTD prevention 6.6%.
When they are asked about the reason for not taking FA out of total of 179 women that didn’t took folic acid. Around 5% (9) of them stated that they knew about folic acid but they were not aware of its importance and 95% (N=170) of women didn’t t knew about it before. Around two third 74.9% (N=212) women stated ingestion of folic rich food.
[bookmark: _Toc80525529]Table 3 Answers and use of Folic acid
	Answers 
	N
	%

	Have u ever took folic acid supplements 
Yes 
No 
	
110
175
	
38.6%
61.4%

	When do you start taking folic acid supplements 
One month prior to pregnancy 
One or two weeks prior to pregnancy 
Prepregnancy but I don’t remember the time 
During first trimester of pregnancy 
Any time during pregnancy but I don’t remember the time 
Not sure 
	
22
9
9
28
29
11
	
20.4%
8.3%
8.3%
25.9%
26.8%
10.2%

	For how long did you took FA supplements 
Until first trimester of pregnancy 
Until one month of pregnancy 
I am taking it until now 
Not sure 
	
14
7
83
4
	
13%
6.5%
76.9%
3.7%

	How many times are u taking FA supplements 
Every day 
    5-6times a week 
3-4 times in a week 
2 times in week 
once per week

	
54
1
16
33
2
	
50.9%
0.9%
15.1%
31.1%
1.9%

	Why are you taking folic supplements 
Medical advise 
Family /friends advise 
Self initiation 

	
97
3
7
	
89.8%
2.8%
6.5%



[bookmark: _Toc81285658]Figure 1: Shows status of folic acid use among antenatal pregnant women. It categorizes women as non users,adequate and inadequate users.
[bookmark: _Toc81283002]Frequency distribution of women’s knowledge of FA
Out all respondents to knowledge questions 71.6% (N=204) have never heard about folic acid before. Among those that have heard about folic acid 20.9% (N=59) of them had good knowledge. Source of information regarding folic acid were health care providers (physicians/nurses/midwife) for most of the pregnant women 63.7% (N=51). Around 15.8% (N=50) of the respondents considered folic acid to be a vitamin that can be found in food and also from supplementary vitamins but 13.9% (n= 11) woman thought it as mineral and 24% (N=19) didn’t know what folic acid is. Regarding benefits of folic acid 53.8% (N=43) women knew that prevents birth defects and 34.7% (N=33) knew that folic acid deficiency caused NTD. When questioned for the period to take folate 43.8% women thought that folic acid supplements should be taken pre-pregnancy. When asked whether deficiency of folic acid can causes anemia only one woman answered in the affirmative. When asked importance of timing of folic acid use with regard to pregnancy 50 %( N=37) stated the right answer but only 37.5 %( N=30) know that folic acid should be taken until one to three month of pregnancy and 60.5% (N=46) women knew that it should be taken every day. 

[bookmark: _Toc80525530]Table 4 Answers on knowledge about Folic acid
	Answers 
	N
	%

	Have ever heard of folic acid 
Yes 
No 
	
82
204
	
28.6%
71.4%

	What is FA 
It is a mineral 
A vitamin that can be found from food and also available as supplementary 
A vitamin that can’t be found from food 
A medicine that can only be taken after Doctors prescription 
It both a vitamin and a mineral
I don’t know 
	
11
12
5

24
8
19
	
13.9%
15.2%
6.3%

30.4%
10.1%
24.1%

	What are the dietary source of FA
Green leafy vegetables 
Fruits 
Liver 
Milk 
Green leafy vegetables and fruits 
I don’t know 
	
19
12
1
3
15
30
	
23.8%
15%
1.3%
3.8%
18.8%
37.5%

	What is the best way to get enough FA 
Eat vegetables and fruits 
Take daily dose as a tablet 
Eat meat and liver 
Take daily tablet and eat meat and liver
I don’t know 
	
49
18
4
1
2
	
66.2%
24.3%
5.4%
1.4%
2.8%

	Do you think Excessive cooking would cause loss of  foods folic acid content 
Yes 
No 
	
75
3
	
96.2%
3.8%

	What are health benefits of FA 
Prevents birth defects 
Good for baby 
Good for pregnant mother 
Good for baby and pregnant women
Prevents anemia 
Good for baby and prevents BD
Good for pregnant women and prevents birth defects 
Good for baby ,for pregnant women and prevents birth defects 
Not sure 
	
43
4
13
3
1
3
9
2
2
	
53.8%
5%
16.3%
3.8%
1.3%
3.8%
11.3%
2.5%
2.5%

	When should FA be taken in order  to prevent birth defects
Prepregnancy 
At the time of missed menses 
Once pregnancy test is positive 
Any time during first trimester of pregnancy 
Any time during pregnancy 
Not sure  
	
35
12
3
12
9
9
	
43.8%
15%
3.8%
15%
11.3%
11.3%

	For how long should FA supplement be taken 
Until first trimester of pregnancy 
Until first month of pregnancy 
It should be taken during whole pregnancy 
Not sure 
	
26
4
7
43
	
32.5%
5%
8.8%
53.8%

	How many times should FA supplement be taken 
Every day 
3-4 times in a week 
Two times in a week 
Once per week 
	
46
21
8
1
	
60.5%
27.6%
10.5%
1.3%

	Do u think the timing of initiation with regard to pregnancy has something to do with the benefits of folic acid use
Yes 
No 
	


37
36
	


50%
48.6%
















[bookmark: _Toc81285659]Figure 2- Shows knowledge status of antenatal pregnant women. Knowledge status of women was scored out of 10.A score of "0" was given to a women who never heard about folic acid and those who have heard about it are categorized as a score of ‘1-4’ (poor knowledge) and a score of ‘5-10’ (good knowledge). Around two third of the studied women had never heard about folic acid and less than one fourth of women had good knowledge.

[bookmark: _Toc81283003]Association folic acid use with independent variables 
 	Folic acid usage for NTD prevention was significantly associated with having higher education, having preconceptional visit to doctor, having good knowledge about folic acid and having ever heard about folic acid. About 67.2% of college educated women tend to use folic acid at protective period compared to 31.7% of uneducated or had informal education (AOR 0.176, 95% CI p-value 0.009). Among a women who had preconceptional visit to a doctor 78% of use preconceptional folic acid than those who don’t seek preconceptional visit(AOR0.27 95%CI, P-value O.O52). This study also have found that 31.7% versus 0.9% (AOR 0.045,95%CI P-value 0.045)and 15.8% versus 2.1%(AOR 8.55 (95%CI P-value 0.000) of those who have good knowledge compared with those with poor knowledge and  those who had heard about NTD than those who never heard about NTD use folic acid at protective period respectively. There was no significant correlation between folic acid usage and the women’s age, income, marital status, family planning, pregnancy planning, having history of preterm labor and history of chronic illness.
[bookmark: _Toc80525532]Table 6 Statical analysis of Folic acid use with its independent variable in SPHMMC
	Covariates 
	
	Folic acid user (N/Total & %)
	COR(95%CI)
	P-value
	AOR(95%CI)
	p-value 

	
	
	No 

	Yes 

	
	
	
	

	Occupation 
	House wife
Laborer
Employed 
Self employed business women
	118/153(77.1%)
5/6(83.3%)
23/16(38.3%
32/67(47.8%)
	35/153(22.9%)
1/6(16.7%)
37/60(61.7%)
35/67(52.2%)
	0.271
1.471
0.183

	 0.000
0.285
0.13


	0.689(0.238—2)
4.06(0.145-14.4)
5.45(0.23-128)
	0.494
0.03
0.293

	Education 
	Informal/illiterate
Primary school
Secondary school
College and above
	28/41(68.3%)
79/110(71.8%)
52/75(69.3%)
20/61(32.8%)
	13/41(31.7)
31/110(28.1%)
23/75(30.7%)
41/61(67.2%
	
0.226
0.191
0.216
	
0.001
0.000
0.000
	
0.189(0.38-0.94)
0.136(0.36-0.508)
0.176(0.048-0.642)
	
0.042
0.003
0.009

	Paternal education 
	Informal/illiterate
Primary school
Secondary school
College and above
	11/15(73.3%)
70/95(73.7%)
53/66(80.3%)
45/108(41.7%)
	4/15(26.7%)
25/95(26.3%)
13/66(19.7%)
63/108(58.3)
	0.260
0.255
0.175
	0.01
0.000
0.000
	0.323(0.042-2.46)
1.109(0.571-3.311)
0.463(0.142-1.512)
	0.275
0.853
0.202

	Parity 
	Parous
nuliparous  
	187(90.7%)
82(92%)
	19(9.2%)
7(7.8%)

	2.047
	0.06
	5.1(0.296-89.348)
	0.261

	Mechanism of pregnancy 
	Spontaneous 
ART 
	170/248(68.5%)
9/38(23.7%))

	78/248(31.5%)
29/38(76.3%)
	0.196
	0.000
	2.393(0.552-10.377)
	0.244

	Preconception visit 
	Yes 
No 
	11/50(22%)
168/236(72%)
	39/50(78%)
68/236(28.8%)
	0.114
	0.000
	0.27(0.072-1.014)
	0.052

	Any history of abortion 
	Yes 
No 
	44/82(53.7%)
135/205(63.9%
	38/82(46.3%)
70/205(34.1%)
	0.66

	0.055
	0.8820.362-2.147)
	0.782

	Any hx of anomaly 
	Yes 
No 
	5(71.4%)
181(97%)
	2(28.5%)
5(2.6%)
	7.24(1.247-42.004)
	0.027
	0.928(0.045-18.8)
	0.956

	Knowledge FA
	Poor
Good  
	227(99.1%)
41(68.3%)
	2(0.9%)
19(31.7%)
	0.021(0.005-0.95)
	.000
	0.045(0.011-0.19)
	0.000

	Have u ever heared of NTD 
	Yes 
No 
	80(84.2%)
189(97.9%)
	15(15.8)
4(2.1%)
	.113(0.036-0.351)
	.000
	8.55(3.2-22.6)
	0.000




[bookmark: _Toc81283004]Association of women’s knowledge with independent variables 
 A women with higher educational level are more aware regarding FA than those with uneducated or those who had informal education(AOR O.O97, 95%CI p-value 0.000) and women also tend to knew more with higher paternal education(AOR 0.298, 95%CI P-value 0.000). Women who had preconceptional visit (38.9%)(AOR1.201, 95%CI p-value0.000) also have higher odds of good knowledge than a women with no preconceptional visit to doctor(6.7%). Similarly women with history of anomaly (57.1%) had higher odds of good knowledge than women had no history of anomaly (18.8%) (AOR 0.203, 95%CI P-value 0.000).
[bookmark: _Toc80525533]The present study have found Woman’s level of knowledge to have an association (though no statically significant) with variables like history of abortion and stillborn, pregnancy planning, family planning use and history of chronic illness. But pregnant women’s level of knowledge has shown no association with variables like maternal age, income, marital status, parity and mechanism of pregnancy.
Table 7-stastical analysis of knowledge with its independent variables
	Covariates 
	Knowledge of Folic acid = %(N)
	COR(CI)
	P-value 
	AOR
	p-value 

	
	poor
	Good 
	
	
	
	

	Education 
	
	
	

	
	
	

	Informal/illiterate
	95.1%(39)
	4.9%(2)
	
	
	
	

	Primary school
	86.5%(96)
	13.5%(15)
	0.038(0.008-0.172)
	.000
	0.087(0.008-0.982)
	0.04

	Secondary school
	92%(69)
	8%(6)
	0.116(0.055-0.244
	.000
	0.177(0.056-0.557)
	0.003

	College and above
	42%(26)
	57.4%(35)
	0.065(0.024-0.172
	.000
	0.097(0.026-0.366)
	0.001

	Paternal education
	
	
	
	
	
	

	 Informal/illiterate
	93.3%(14)
	6.7%(1)
	
	
	
	

	Primary school
	92.7%(89)
	7.3%(7)
	0.112(0.014-0.885)
	0.036
	0.292(0.028-3.06)
	0.305

	Secondary school
	89.4%(59)
	10.6%(7)
	0.124(0.052-0.292)
	.000
	0.146(0.033-0.652)
	0.012

	College and above
	61.1%(66)
	38.9%(42)
	0.186(0.078-0.447)
	.000
	0.298(0.018-1.12)
	0.073

	History of anomaly 
	
	
	
	
	
	

	Yes 
	42.9%(3)
	57.1%(4)
	0.174(0.037-0.813)
	0.026
	0.203(0.027-1.5)
	0.19

	No 
	81.2(155)
	18.8%(36)
	
	
	
	

	Preconception visits
	
	
	
	
	
	

	Yes 
	58%(29)
	42%(21)
	0.247(0.127-0.481)
	.000
	1.201(0.343-4.2)
	0.77

	No 
	83.8%(201)
	15.2%(36)
	
	
	
	


[bookmark: _Toc81283005]Association of women’s knowledge about folic acid with use of folic acid

[bookmark: _Toc81285660]Figure 3- knowledge versus use of preconceptional folic acid use among antenatal pregnant women in SPHMMC





[bookmark: _Toc81283006]DISCUSSIONS 
Many health authorities recommended that all women of child-bearing age who are capable of becoming pregnant should consume 0.40 mg of folic acid per day for the purpose of reducing their risk of having a pregnancy affected with spina bifida or other NTDs(17,18). Despite a very high incidence rate of NTD in Ethiopia (around 10 times higher than the report from eight World Health Organization (WHO) member nations in Africa and 26 times what it should be) and around 67% WRA with folate deficiency (6, 7, and 9): the incidence of folic acid usage found from this study at the recommended time in Addis Ababa, Ethiopia was found to be 6.6%. 
But This incidence in Addis Ababa(6.6%)  is  higher than the previous report from Adama but it is similar to a report from Libya, Nigeria and Egypt; and  is significantly lower than a study done Korea,China,Italy and Ireland (34,28,27,26,41,25,and 40). 

[bookmark: _Toc81285661]Figure 4- Shows comparison of magnitude of folic acid with other parts of the country, with other country’s from Africa, Europe and Asia
The slightly higher use of folic acid in this study from the previous study done Adama can be explained by the difference in time the studies had been conducted. The significantly low incidence of preconceptional folic acid as compared to developed countries stated above may be due a difference in educational and socioeconomic status of the women.
Upon univariate analysis of factors associated with preconception folic acid use the findings of this study are generally consistent with those found in numerous other studies (30, 36, 41, and 42). Having higher education, being employed, having higher parity, using infertility treatments, preconceptional visit to a doctor and having  previous bad obstetric history have all been identified as statistically significant determinants of preconception folic acid use in previous studies.
Upon multivariate analysis of the factors associated with preconceptional folic acid statically significant association was found in women having higher education, having a partner with higher education and in those who had preconception health visit. Of all interviewed women 78.6 % of those that had requested preconception health visit were using folic acid before pregnancy. Obviously women who seek preconception advice from their doctor before pregnancy may be more informed on the benefits and timing of folic acid. A study from Sudan also reported that college educated women tend to know more about folic acid and used it more often in the preconception period (30). Studies from Italy, Mediterranean area and turkey also stated than women with preconceptional folic acid use and those who had higher education tend to use folic acid at the protective period than those who don’t have preconceptional visit to a doctor and are uneducated(29,36,42).

This study demonstrated that one third of the pregnant women (28.6%) had heard of folic acid, and 20.9 % of them had good knowledge. However, only 6.6%% used folic acid in the preconception period. Around 34.7% of pregnant women knew that folic acid could prevent NTDs. When the proportion of pregnant women who had heard of and had knowledge of folic acid is compared with other studies: The findings of this study are similar to reports from Libya, Nigeria and India (27, 28, and 31). A csoss sectional study from Libya has shown that 73% women have heard about folic acid while 37% could correctly identify the effect of its deficiency. A study form Nigeria state that 48% of women have heard about folic acid and 26% knew problems associated with folic acid deficiency and that of India 36.6% women have heard of FA and 33.3% could correctly state that FA deficiency could cause NTD. But the results of this study was lower than a study in Korean women (70%), Saudi Arabia (65% of women have sufficient knowledge) and higher than that reported in Sudan (where 80% of women have heard but only 8.9% know that it prevents birth defects) (30, 41, 37). This low rate of awareness among pregnant women seen in this study may be due to lack of prenatal care as the prevalence of preconceptional visit in this study is low (17%). The sources of information about folic acid for most of our patients were health care providers so if patients don’t seek prenatal care then it is likely that they can have low level of awareness and usage. The higher knowledge score in women with a history of anomaly may be due increased health seeking tendency of those women which again explains the need to have prenatal care to increase the knowledge score and use of preconceptional folic acid. 
The multivariate analyses showed that folic acid awareness was a strong predictor of the preconception use of folic acid. Women who had heard of folic acid before pregnancy were more likely to take folic acid in the preconception period. Other studies also showed that the awareness of folic acid was a factor associated with its use during the appropriate period among pregnant Chinese and Mediterranean women, after adjusting for potential confounding factors (41, 33). In a recent study, knowledge about the preventive role of folic acid was reported to be the only factor contributing to an increase in folic acid use by pregnant Lebanon women (43). Although many studies have shown pregnancy planning as a significant predictor of preconceptional folic acid use (34, 35and 38) this contradicts the current finding from study which had shown no statically significant association with usage of preconceptional folic acid.
An increase in preconception folic acid use had been seen in study in Korea from 10.3% to 26 % by a prenatal program that provides folic acid to pregnant women at PHCs supported by the Ministry of Health and Welfare since  2011 (41). A program that provides folic acid to registered pregnant women until 12 weeks of pregnancy. The absence of such programs may be a reason to the low usage of preconception folic acid seen in our setting.
Many countries have conducted campaigns to educate women of childbearing age regarding the importance of folic acid supplementation (4, 22). After a national campaign in Israel, the awareness of folic acid among pregnant and postpartum women increased from 54.6% in 2000 to 90.3% in 2005, the proportion of women with the knowledge of folic acid increased from 17.6% to 80.8%, and the preconceptional use of folic acid also increased from 5.2% to 34.0% during the same period (23). In the Netherlands, the folic acid campaign from 1995 to 2004 increased the proportion of pregnant women who were aware of the NTD-preventive role of folic acid, from 27% in 1994 to 73% in 2005. In addition, folic acid use during the recommended period also increased from 0.4% to 51%. The awareness, knowledge, and use of folic acid were all improved by national campaigns (23). 
[bookmark: _Toc81283007]Recommendations 
Even though preconception folic acid intake is a simple  measures to prevent many severe birth defects, particularly NTDs; in Ethiopia it is unnoticed by policy makers, less prescribed at the protective period by healthcare  providers, underused by pregnant women and/or women planning pregnancy. The folic acid intake rate for NTD prevention in the present study indicates that special intervention plans should be developed by health policy makers. This intervention could be screening childbearing-age women for folic acid use and providing information on the benefits of folic acid supplementation, as well as training healthcare providers on NTD and other birth defect prevention mechanisms, providing education for the whole community even early in high school level using media and other methods. 

The other most important intervention that could be done by policy makers and other stakeholders is starting preconception care for women who plan to become pregnant. This action might improve folic acid usage for preventing NTDs and other birth defect. So further effort is required and it is necessary to have health education on NTDs and folic acid usage during premarital health examination, when providing family planning services and during other contact with the community. 
[bookmark: _Toc81283008]Limitation of the study  
The study is a hospital based study on women who seek routine ANC. The result may only reflect usage among women who might have high health service seeking behavior. Another limitation of the study was it is conducted in a big city with the country’s biggest maternity center with multiple specialties and sub specialties. A women coming to this hospital may be with an underlying risk factor which may be the reason for 17% preconceptional visit seen in this study which may not be the case at a national level and women from this city may also be more educated than the rest part of the country. So the finding of this study may not be generalized to other regions of the country, especially rural areas and small towns. Despite those limitations, the present study provides some insight into the practice of women for usage of folic acid for prevention of neural tube defects. It also provides valuable base line information to the institution which can be used to change the practice in this hospital as well as if educational and prenatal programs are started; it may be helpful for comparison of pre and post campaign use of folic acid.
[bookmark: _Toc81283009]Conclusions 
This study has confirmed that both women’s level of knowledge and use of preconceptional folic acid among pregnant women in Addis Ababa are low. Women with higher education and had preconceptional visit know more about preconceptional folic acid than uneducated women and those with no preconceptional visit. This study also confirmed that folic acid level of knowledge was a strong predictor of preconceptional folic acid use. Women who are employed, had higher education, had a preconceptional visit and had good knowledge use folic acid more and tend to use it at appropriate time period. This difference in preconception use between developed and developing countries may be explained by educational status of women



. 

[bookmark: _Toc80493203][bookmark: _Toc81283010]


REFERENCE
1. 	Salih MA, Murshid WR, Seidahmed MZ. Classification, clinical features, and genetics of neural tube defects. Saudi Med J. 2014;35(December):S5–14. 
2. 	Ghi T, Dall’asta A, Pilu G, Contro E, De Musso F, Frusca T. Neural Tube Defects. In: Obstetric Imaging: Fetal Diagnosis and Care [Internet]. Elsevier; 2018. p. 213-226.e2. Available from: https://linkinghub.elsevier.com/retrieve/pii/B9780323445481000413
3. 	Avagliano L, Massa V, George TM, Qureshy S, Bulfamante G Pietro, Finnell RH. Overview on neural tube defects: From development to physical characteristics. Birth Defects Res [Internet]. 2019 Nov 15;111(19):1455–67. Available from: https://onlinelibrary.wiley.com/doi/abs/10.1002/bdr2.1380
4. 	Needed FU. PREVENTING NEURAL TUBE DEFECTS IN ETHIOPIA : LARGE-SCALE MANDATORY FOOD FORTIFICATION URGENTLY NEEDED THE BURDEN OF NEURAL TUBE. 2019;(October). 
5. 	Blencowe H, Kancherla V, Moorthie S, Darlison MW, Modell B. Estimates of global and regional prevalence of neural tube defects for 2015: a systematic analysis. Ann N Y Acad Sci. 2018;1414(1):31–46. 
6. 	Alem B, Id B, Welderufael AL, Berhe Y, Magana T, Mulugeta A, et al. High burden of neural tube defects in Tigray , Northern Ethiopia : Hospital-based study. 2018;1–10. 
7. 	Gedefaw A, Teklu S, Tadesse BT. Magnitude of Neural Tube Defects and Associated Risk Factors at Three Teaching Hospitals in Addis Ababa , Ethiopia. 2018;2018. 
8. 	Pitkin RM. Folate and neural tube defects. Am J Clin Nutr. 2007;85(1):285–8. 
9. 	Hibbard BM. THE ROLE OF FOLIC ACID IN PREGNANCY: With Particular Reference to Anaemia, Abruption and Abortion. BJOG An Int J Obstet Gynaecol. 1964;71(4):529–42. 
10. 	Wald NJ. Commentary: A brief history of folic acid in the prevention of neural tube defects. Int J Epidemiol. 2011;40(5):1154–6. 
11. 	shaw1995 (1).pdf. 
12. 	Czeizel AE. Prevention of neural tube defects. CNS Drugs. 1996. 
13. 	Lm D, Ac G, Jp R. E ects and safety of periconceptional folate supplementation for preventing birth defects (Review). 2010; 
14. 	Vitamin C. Prevention of neural tube defects : Results of the Medical Research Council Vitamin Study. 1991;(8760). 
15. 	Review C, Health N, Survey NE. Folic Acid Supplementation for the Prevention. 2017; 
16. 	Care N. Prevention of. :1–4. 
17. 	Lolowa AM, Selim N, Ismail MS. Knowledge and intake of folic acid among teachers of childbearing age in the State of Qatar : a cross- sectional study. 2019; 
18. 	Toivonen KI, Lacroix E, Flynn M, Ronksley PE, Oinonen KA, Metcalfe A. Folic acid supplementation during the preconception period : A systematic review and meta-analysis. Prev Med (Baltim) [Internet]. 2018;114(October 2017):1–17. Available from: https://doi.org/10.1016/j.ypmed.2018.05.023
19. 	Flores AL, Vellozzi C, Valencia D, Sniezek JE. Global burden of neural tube defects, risk factors, and prevention. Indian J Community Heal. 2014;26(5):3–5. 
20. 	Lo A, Polšek D, Sidhu S. Estimating the burden of neural tube defects in low- and middle-income countries. J Glob Health. 2014;4(1):1–9. 
21. 	Yi Y, Lindemann M, Colligs A, Snowball C. Economic burden of neural tube defects and impact of prevention with folic acid: A literature review. Eur J Pediatr. 2011;170(11):1391–400. 
22. 	Mwandelile IF, Mpembeni R, Abade A, Rumisha SF, Massaga JJ. Awareness and factors associated with reported intake of folic acid-fortified flour among women of reproductive age in Ifakara , Morogoro region , Tanzania : a cross- sectional study. 2019;1–7. 
23. 	Rofail D, Colligs A, Abetz L, Lindemann M, Maguire L. Factors contributing to the success of folic acid public health campaigns. 2011;34(1):90–9. 
24. 	McKeating A, Farren M, Cawley S, Daly N, McCartney D, Turner MJ. Maternal folic acid supplementation trends 2009-2013. Acta Obstet Gynecol Scand. 2015; 
25. 	Santis M De, Quattrocchi T. Folic Acid Use in Planned Pregnancy : An Italian Survey. 2013;661–6. 
26. 	Farah A, Ali A, Marzouk D. Knowledge of periconceptional folic acid use among pregnant women at Ain Shams University Hospital , Cairo , Egypt. 2012;561–8. 
27. 	Anzaku AS. Assessing Folic Acid Awareness and its Usage for the Prevention of Neural Tube Defects Among Pregnant Women in Jos , Nigeria. 2013;2(1):13–7. 
28. 	Abdulmalek LJ. Knowledge , Attitude and Practice Regarding Folic Acid among Pregnant Women in Benghazi , Libya . 2017;(November). 
29. 	Medicine M, Poyrazog S, Baykan Z. Awareness , knowledge , and use of folic acid among women : a study from Turkey. 2011;1249–53. 
30. 	Alsammani MA, Kunna A, Adam EM. Factors associated with folic acid knowledge and intake among pregnant women in Sudan. 2017;23(10). 
31. 	Deepti K, Anila H, Arup C. Determinants of knowledge regarding folic acid in periconceptional use among pregnant mothers in Southern India. 2013;4(3):25–9. 
32. 	Milla GR, Flores AL, Umaña E, Mayes I, Rosenthal J. Postpartum women in the Honduran health system : folic acid knowledge , attitudes , and practices. 2007;22(5):340–7. 
33. 	Access O. Knowledge , attitude and practice regarding folic acid deficiency ; A hidden hunger. 2014;30(3):583–8. 
34. 	Dessie MA, Zeleke EG, Workie SB, Berihun AW. Folic acid usage and associated factors in the prevention of neural tube defects among pregnant women in Ethiopia : cross- sectional study. 2017;1–8. 
35. 	Wals P De, Niyonsenga T. Pregnancy Planning : A Determinant of Folic Acid Supplements Use for the Primary Defects. :259–63. 
36. 	Nilsen RM, Leoncini E, Gastaldi P, Allegri V, Agostino R, Faravelli F, et al. Prevalence and determinants of preconception folic acid use : an Italian multicenter survey. Ital J Pediatr [Internet]. 2016;1–10. Available from: http://dx.doi.org/10.1186/s13052-016-0278-z
37. 	Specialist FM, Al-mukkarama M, Arabia S. RESEARCH ARTICLE USE OF FOLIC ACID AMONG PREGNANT WOMEN ATTENDING ANTENATAL CARE CLINIC AT AL-HEJRAH PRIMARY HEALTH CARE CENTER , MAKKAH AL- MOKARRAMAH , SAUDI ARABIA. 2014;3(8). 
38. 	Mcdonnell R, Johnson Z, Doyle A, Sayers G. Determinants of folic acid knowledge and use among antenatal women. 1999;21(2):145–9. 
39. 	Goshu YA, Liyeh TM, Ayele AS, Zeleke LB, Kassie YT. Women ’ s Awareness and Associated Factors on Preconception Folic Acid Supplementation in Adet , Northwestern Ethiopia , 2016 : 0Implication of Reproductive Health. 2018;2018. 
40. 	Mcguire M, Cleary B, Sahm L, Murphy DJ. Prevalence and predictors of periconceptional folic acid uptake — prospective cohort study in an Irish urban obstetric population. 2010;25(2):535–43. 
41. 	Kim J, Yon M, Kim C, Lee Y, Moon G, Hong J, et al. Preconceptional use of folic acid and knowledge about folic acid among low-income pregnant women in Korea. 2017;11(3):240–6. 
42. 	Coll O, Pisa S. Awareness of the use of folic acid to prevent neural tube defects in a Mediterranean area. 2004;115:173–7. 
43. 	Hage CN, Jalloul M, Adib SM. Awareness and Intake of Folic Acid for the Prevention of Neural Tube Defects Among Lebanese Women of Childbearing Age Awareness and Intake of Folic Acid for the Prevention of Neural Tube Defects Among Lebanese Women of Childbearing Age. 2011;(January). 
44. 	Auriel E, Biderman A, Belmaker I, Freud T, Peleg R. Knowledge , Attitudes , and Practice among Women and Doctors Concerning the Use of Folic Acid. 2011;2011:6–11. 
45.     Aiguo Ren et al.awarness and use of folic acid ,blood folate concentration amnog pregnant women in northen china --2006 mar 6








Sales	No use 	Adequate use	Indequate use	0.62500000000000011	0.30900000000000005	6.6000000000000003E-2	Percentage  out of handred	score(0)	score(1-4)	score(5-10)	0.71600000000000008	7.6999999999999999E-2	0.20900000000000002	Preconceptional FA non users	poor knowledge 	good knowledge 	0.91700000000000004	0.77300000000000313	preconceptional FA users	poor knowledge 	good knowledge 	8.3000000000000046E-2	0.26300000000000001	Column1	Adema	Sudan 	Addis Ababa	Libiya	Nigeria	Egypt 	Korea	China	Italy 	Ireland 	1.9000000000000003E-2	3.2000000000000008E-2	6.6000000000000003E-2	6.0000000000000005E-2	7.3999999999999996E-2	8.8000000000000023E-2	0.43900000000000006	0.46300000000000002	0.43300000000000005	0.43900000000000006	image1.png
&,'4)
St. Paul’s Hospital

Millennium Medical College
P20 R0Oh PATIA FLANPT® HNI°E PAE




