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Abstract

Background: The prevalence of neural tube defects in Sri Lanka is estimated to be 1.21 per 1000 births. According to the

WHO, programs to increase folic acid (FA) consumption among women of reproductive age may benefit countries where the

NTD rate is higher than 0.6/1,000 live births. Food fortification is an effective method but there is still no mandatory fortification

policy in Sri Lanka. Therefore, improving knowledge and voluntary use of FA remains a high priority. The study aimed to

determine the awareness and knowledge on FA among pregnant and non pregnant women.

Methods: A comparative cross-sectional study was conducted among 400 pregnant and 400 non-pregnant women aged

18-45 years from Colombo District in Sri Lanka. Data were collected using an anonymous, standardized, interviewer-

administered questionnaire, which included questions about socio-demographic data, obstetric history, FA knowledge

and use.

Results: FA awareness and knowledge on its pre-conceptional use were significantly low among non-pregnant women

younger than 25 years (OR=0.120, 95% CI=0.068-0.211, p=0.000; OR=0.153, 95% CI=0.090-0.262, p=0.000).

Pregnant women with knowledge that FA prevents birth defects were significantly more likely to take FA during pregnancy

(OR=10.760, 95% CI=1.244-93.068, p=0.007) and the pre-conceptional period (OR=1.807, 95% CI=1.172-2.786, p=0.007).

Women who received information from field clinics were significantly more likely to have FA awareness (OR=4.779, 95%

CI=0.913-25.021, p=0.042), knowledge on pre-conceptional use of FA (OR=2.972, 95% CI=1.179-7.491, p=0.016) and took FA

during pregnancy (OR=39.773, 95% CI=4.542-348.271, p=0.000). Those who received information from home visits were

significantly more likely to have knowledge on the role of FA in preventing birth defects (OR=1.958, 95% CI=1.133-3.384,

p=0.015), took FA during their pregnancy (OR=15.102, 95% CI=1.743-130.841, p=0.001) and in the pre-conceptional period

(OR=2.117, 95% CI=1.316-3.405, p=0.002). Women who got information through media were also significantly more likely to

have knowledge on the role of FA in preventing birth defects. (OR=2.487, 95% CI=1.006-6.149, p=0.042).

Conclusions: Health education campaigns have to be specifically targeted for younger women from ethnic minorities and

from low household income families. Field clinics and home visits from public health midwives have been a significant sources

of information and media campaigns can be an effective means of promoting health education regarding use of preconceptional

folic acid.
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Introduction
Each year 300,000 to 400,000 infants worldwide are
born with neural tube defects (NTDs)1 which accounts
for an estimated 41,000 deaths and 2.3 million disability-
adjusted life years2. The reported prevalence of NTD
in the South-East Asian region ranges from 1.9-66.2
per 10,000 births, with a median of 15.8 per 10,000
births3. The prevalence of NTD in Sri Lanka is
estimated to be 1.21 per 1000 births4. The risk of
recurrence of NTD is reported as 2-3%5.

Folic acid (FA) is essential for cell proliferation and
cell vitality5. It plays an important role in cell growth
and development, particularly central nervous system
development and tissue formation6-7 and therefore it is
particularly important during pregnancy and infantile
period when there is rapid cell division and growth5.
Daily consumption of supplement containing FA
before pregnancy has shown to have a protective effect
for both in the first occurrence of NTDs8 and the
recurrence9. FA may also provide protection for other
selected birth defects such as cardiovascular defects,
limb defects, cleft lip and cleft palate, urinary tract
anomalies and congenital hydrocephalus10-11.

The World Health Organization recommends intake of
400μg of folic acid pre conceptionally until 12 weeks
of pregnancy12. For women with a history of delivery
of a baby with a NTD, diabetes, or receiving anti-
convulsant treatment, the recommended daily dose is
5 mg of folic acid in addition to dietary advice to increase
food FA intake12-13. Despite this recommendation,
supplementation is still underutilized by non-pregnant
women14.

Food fortification has been found to be a most effective
method of improving folate intake15-17 and prevention
of NTDs18-20. As the majority of pregnancies are
unplanned, fortification of staple foods with folic acid
is being mandated in some countries with a 27-46%
reduction of NTD21. As there is still no mandatory
fortification policy in Sri Lanka, improvement in
knowledge and voluntary use of folic acid remains a
high priority.

It would seem reasonable to implement both inter-
ventions, especially in countries with a high prevalence
of birth defects22.

Majority of Sri Lankan women have poor knowledge
on proper nutrition during pregnancy and lactation23

and there are no published reports in Sri Lanka

regarding the prevalence of pre-conceptional FA intake.
Little is known about what motivates young women
to become informed about the use of FA supple-
mentation.

This study is designed to determine the level of FA
supplement use among pregnant women and also in
non-pregnant women who may be at risk of an
unintended or unplanned pregnancy and to determine
the demography, health beliefs, and health behaviour
characteristics of women that could potentially affect
their regular intake of FA.

Materials and methods
This was a cross-sectional observational study. Study
population were pregnant and non-pregnant women
of aged 18-45 years. At 95% confidence interval and
at an expected proportion of 50%, 384 women were
to be recruited. With 10% of non-response rate, the
sample size was increased to 400. Data were collected
from 400 pregnant women who attended antenatal
clinic at Dehiwala MOH (Medical Officer of Health)
area and another 400 non-pregnant women were
chosen equally from non-pregnant women admitted
to the Gynaecology ward in a selected Teaching
Hospital in Sri Lanka and from non-pregnant women
from a garment factory in the sub urban area of Sri
Lanka.

Before commencing data collection, the research
officer was provided with broad knowledge on the
objectives, and trained on how to conduct a stan-
dardized interview. Data were collected using an
anonymous, standardized, interviewer-administered
questionnaire by an interviewer. The questionnaire
included questions about socio demographic data,
obstetric history, folic acid knowledge and its use.

Folic acid awareness was defined as having ever heard
of folic acid. Knowledge about folic acid was defined
as knowing that folic acid prevents NTDs and knowing
the correct time to take folic acid. Folic acid use was
defined as a self-report of ever having taken folic acid
supplements or multivitamins containing folic acid at
least once a day during pregnancy.

The questionnaire was translated into two local
languages – Sinhalese and Tamil. These were translated
back to English to confirm the accuracy of the trans-
lation. The translated versions of the questionnaires
were pre-tested among two groups of ten pregnant
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women and ten non-pregnant women residing outside
the study setting areas. Questions were modified as
necessary. Women were provided with an information
sheet to receive an idea about the study and informed
written consent was obtained prior to recruitment to
the study, with knowledge that they have the right to
refuse to participate. Identities of the participating
women were kept confidential. No identifying infor-
mation was obtained on the survey so that the anony-
mity of participating women was protected. Women
who agreed to participate were interviewed regardless
of whether it was their first or follow-up visit. The
interview was conducted by the trained research officer,
who followed the questions structure strictly with
agreed-upon alternative explanations.

The interviewer visited the antenatal clinics and the
Gynaecology wards in the teaching hospital. Pregnant
women were interviewed while they were awaiting their
antenatal clinics, non-pregnant women from those at
the Gynaecological wards at Colombo South Teaching
Hospital and those employed at a garment factory, were
interviewed ensuring that they were in a separate area
from the other participants of the study to maintain
privacy and confidentiality.

The Statistical Package for Social Sciences was used
for the statistical analysis of the data. Qualitative varia-
bles were expressed as frequencies and percentages.
Quantitative continuous variables were expressed as

mean and standard deviation (SD). A multivariate
logistic regression analysis was conducted to examine
the association of awareness and intake of folic acid
supplements. The criteria for statistical significance
was set at 5%.

Results
In the study population, 67.8% of pregnant women
and 65.5% of non-pregnant women were between
25-34 years of age. 51.5% of the study population
were in their first pregnancy and 3.3% of pregnant
women were at 0-12 weeks of gestation at the time of
recruitment to the study. Folic acid was used by 98.4%
of pregnant women during their pregnancy, while
1.5% did not use due to lack of awareness. Among
those who used folic acid during pregnancy, only
44.9% started prior to pregnancy.

In the study population, 92.2% have used folic acid
during their previous pregnancies. Almost all women
who used folic acid in their previous pregnancies
continued to use folic acid in their current pregnancy
as well. In the non-pregnant population, 94.3% were
heard about folic acid and was aware that folic
acid has to be used prior to conception and 16% of
them have not heard about folic acid.  Awareness was
highest among women who were educated (91.5%)
among housewives (95.9%) and who were employed
(81.8%).

Table 1.  Sociodemographic factors of the pregnant and non-pregnant women

Age (years)
15-24 84 21.0 89 22.3
25-34 262 65.5 271 67.8
35-44 54 13.5 40 10.0

Ethnicity
Sinhala 362 90.5 342 85.5
Tamil 29   7.3 30 7.5
Muslim 9   2.3 28 7.0

Non Pregnant women Pregnant women
Frequency Percentage Frequency Percentage

Continued
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Area of living

Urban 328 82.0 395 98.8

Rural 72 18.0 5 1.3

Marital status

Single 102 25.5 00 0.0

Married 289 72.3 400 100

Divorced 9 2.3 00 0.0

Occupation

Employed 4 1.0 84 21.0

Health Sector 333 83.2 9 10.7

Other 0 0 75 99.3

Self employed 14 3.5 1 .3

House wife 49 12.3 315 78.8

Education level

Not attended school 3 0.8 2 0.5

Upto grade 5 9 2.3 4 1.0

Upto grade 10 58 14.5 45 11.3

Passed O/L 223 55.9 197 49.3

Passed A/L 106 26.6 138 34.5

Graduate 0 0 14 3.5

Family income

less than 5000 10 2.5 2 0.5

5000-14999 132 33.0 14 3.5

15000-24999 185 46.3 201 50.3

25000-34999 65 16.3 159 39.8

35000-44999 6 1.5 13 3.3

45000 or more 2 0.5 11 2.8

Non-pregnant women Pregnant women
Frequency Percentage Frequency Percentage
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Table 2. Folic acid awareness among non-pregnant women and socio-demographic factors

Age
15-24 44 55.0 36 45.0
25-34 231 88.2 31 11.8
35-44 54 100.0 0 0

Ethnicity
Sinhala 306 85.5 52 14.4
Tamil 15 51.7 14 48.3
Muslim 8 88.9 1 11.1

Area of living
Urban 272 84.0 52 16.0
Rural 57 79.2 15 20.8

Marital status
Unmarried 47 47.0 53 53.0
Married 273 95.1 14 4.9
Divorced 9 100.0 0 0

Level of education
Not attended school 2 66.7 1 33.3
Up to grade 5 1 16.7 5 83.3
Up to grade 10 47 82.5 10 17.5
Passed O/L 182 81.6 41 18.4
Passed A/L 97 91.5 9 8.5
Graduate 0 0 0 0

Occupation
Employed 278 81.8 62 18.2
Health Sector 3 75.0 1 25.0
Other 275 81.8 61 18.2
Self-employed 7 63.6 4 36.4
Housewife 47 95.9 2 4.1

Family income
Less than 5000 6 60.0 4 40.0
5000-14999 92 71.9 36 28.1
15000-24999 167 90.3 18 9.7
25000-34999 57 87.7 8 12.3
35000-44999 5 83.3 1 16.7
45000 or more 2 100.0 0 0

Folic acid awareness among non-pregnant women

Yes No
n (%) n (%)
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Among the women who had heard about FA, only 221 (66.4%) women had consumed FA during their past
pregnancies, whereas 6 (1.5%) have not consumed it in the present pregnancy. When comparing the previous
pregnancy with the current pregnancy 2 (0.5%) pregnant women have not received FA for both pregnancies,
with reasons that FA was not needed during pregnancy.

It was shown that 13 (3.9%) women who has not taken FA in the past pregnancies, all had congenital abnormal
babies in the past. However, only 45% of pregnant women had consumed FA before conception in the present
pregnancy. 88% of the women have come to know of FA at the clinic and another 28% had incorrect conception
on FA.

Frequency (n=333) Percentage

Folic acid intake during past pregnancy
Yes 221 66.4
No 112 33.6

Reasons for not taking FA
Not needed 104 92.9
Not known 7 6.3
Had side effects 1 0.9

Congenital abnormalities in past pregnancies
Yes 13 3.9
Neural tube defect 06 1.8
Structural heart defects 02 0.6
Bone defects 05 1.5

   No 319 96.1

Table 3. Usage of folic acid during past pregnancies

Table 4. Intake of folic acid among folic acid users

Frequency (n=333) Percentage

First started on FA
Before conception 177 44.9
After conception

<12 weeks 199 50.5
          12 - 28 weeks 05 1.3

Duration of intake*
< 1 month 02 0.5
1 - 3 months 22 5.6
3 - 4 months 95 24.2

> 5 months 274 69.7

Frequency of intake
On and off 1 0.3
Once daily 393 99.7
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On multivariate analysis, awareness of FA from the PHM (Public health midwife) home visits, awareness from
the clinics and the knowledge that it prevents birth defects had significantly higher odds among women consuming
FA than women not consuming FA.

Taking FA Adjusted OR (95% CI)
Yes (%) No (%)

Known about FA from home visits 296 01 15.10 (1.7- 130.8)

Known about FA from field clinic 350 01 39.7 (4.5 - 348.0)

Prevent birth defects 269 01 10.8 (1.2 - 93.8)

Table 5. Risk of intake of folic acid among pregnant women

Awareness of pre-conceptional folic acid use were
higher (79.8%) among women both who were intended
to become pregnant and also who never intended to
be pregnant (81.1%) in near future. Home visits by
family health workers and the field clinics were the
main source of information about the knowledge and
the benefits of the use of folic acid. Other source of
information includes visits to general practitioner, and
from the media.

Discussion
As medical and public health professionals we have an
obligation to take measures to prevent certain diseases
that are readily preventable. With regard to folic acid-
preventable birth defects, that obligation has not yet
been met in Sri Lanka. While some progress is being
made to increase folic acid consumption among certain
groups of women, much more work remains to be
done.

There are no published data on FA awareness and use
among women of childbearing age in Sri Lanka.
Awareness and the knowledge on pre-conceptional FA
use were high in our study compare to similar studies
carried out in Asia24-26 and United States of America
(USA)27. Although, about 98.5% of pregnant women
used FA, they haven’t taken FA during the critical period
of time crucial for preventing NTDs. Only 44.9% had
been on pre-conceptional FA and little more than half
started taking FA during the first trimester of preg-
nancy. This may be due to the fact that the first preg-
nancy of many women of childbearing age is
unplanned.

Clear differences were observed among different
subgroups of non-pregnant women. FA awareness was
least among non-pregnant women aged compatible
with other studies reported26-30. As there is also an
increase rate of unplanned pregnancies in these age
group31 health care professionals should educate all
men and women of reproductive age regarding the
benefits of pre-conceptional FA consumption.

Ethnicity is one of the factors associated with low use
of FA supplements32 and we also noted a significant
difference in the knowledge in ethnic minority even
though their representation in our study was small in
number. Parity was found to have significant influence
on the continuation of folic acid29 in subsequent
pregnancies. Level of education has been associated
with an increase awareness, knowledge and use of
FA26,27,33-37 and significantly high prevalence of daily folic
acid intake among some socio demographic groups
was encouraging and suggests that there is a need to
intensify FA education programs with a focus toward
women with low socio economic status.

Main source of information on FA use and its benefits
among both pregnant and non-pregnant women in our
study were mainly from the field health care workers
compared to other countries where the Obstetrician
and Gynaecologist and a general practitioner, play a
major role38-41.

Limitations noted in our study included an over-
representation of women from urban areas and an
under-representation of women from ethnic minorities42.
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The rates of awareness and knowledge of FA reported
from the study likely overestimates the rates from the
rural population and ethnic minorities. Furthermore,
all pregnant women included in the study were married.
Therefore, the population does not represent absolute
number of unplanned pregnancies and likely
overestimates the rates of pre-conceptional folic acid
supplementation.

Conclusions and recommendations
Folic acid intake during pregnancy was high among
pregnant women in this study with only a minority
started taking FA pre-conceptionally. Awareness and
knowledge on its pre-conceptional use was high among
both pregnant and non-pregnant women. Women who
had knowledge on the role of folic acid in preventing
birth defects were significantly more likely to take folic
acid during pregnancy and the pre-conceptional period.
Field clinics and home visits from public health
midwives have been significant sources of information
regarding folic acid for pregnant as well as non-
pregnant women.

Knowledge gap between the awareness and the correct
timing of FA consumption need to be addressed by
means of developing necessary basic health policies in
order to achieve primary protection by taking into
account the socioeconomic status, educational level
of women, knowledge regarding folic acid and neural
tube defects, and rates of unplanned pregnancies. As
essential amounts of folic acid cannot be achieved by
diet alone, daily folic acid supplementation should be
given to women during the peri-conceptional period.
Efforts also needed to take to promote the optimal use
of folic acid supplements.

While a major role is played by field healthcare workers
in promoting health education, there is room to improve
in the part of promoting health education by further
strengthening of the role played by field healthcare
workers, through doctors providing first contact care
at hospitals, general practitioners, and mass media
campaigns, especially targeting non-pregnant women.
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