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Abstract

Background: Folic acid, or vitamin B9, is essential for women of reproductive age, particularly during pregnancy, as it plays a
crucial role in the synthesis of RNA and DNA in body cells. A deficiency in folic acid can lead to neural tube defects (NTDs),
affecting approximately half a million infants annually. The WHO recommends 400 mcg daily of folic acid before conception
and during the first trimester to prevent NTDs, with higher doses suggested for women at elevated risk. However, many women
lack awareness of folic acid’s significance, highlighting the need for improved educational interventions.

Objective: This study aimed to assess the awareness of folic acid among reproductive-age women, both pregnant and non-
pregnant, in Kirar Khan Solangi Village, Hyderabad.

Methods: A cross-sectional survey was conducted from July to September 2024, involving 60 women of reproductive age
selected through non-probability convenience sampling. Data were collected using a structured questionnaire that assessed both
demographic and awareness-related information on folic acid. Descriptive statistics and relevant study variables were analyzed
using IBM SPSS version 23.

Results: The study revealed that 28.3% of respondents were aged 17-25 years, and 61.4% had no formal education. Among the
participants, 76.7% reported having heard of folic acid, but only 10.0% were aware of its role in preventing neural tube defects.
While 58.3% reported using folic acid supplements during pregnancy, only 11.7% knew the correct timing for initiating
supplementation.

Conclusion: Findings indicate that awareness of folic acid among participants was insufficient, particularly regarding its
preventive benefits for NTDs and proper supplementation timing. The results underscore the necessity of implementing
educational programs to enhance folic acid awareness and promote maternal and child health.
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INTRODUCTION

Folic acid, or vitamin B9, is an essential nutrient recognized for its role in preventing severe birth defects, particularly neural tube defects
(NTDs) like spina bifida and anencephaly. Each year, approximately 300,000 infants worldwide are born with these life-threatening or
severely debilitating conditions, affecting the brain and spinal cord (1). Research indicates that folic acid supplementation, if initiated
before conception and continued through the first trimester, can reduce the incidence of congenital defects by nearly half (1, 2). This
nutrient is naturally available in green leafy vegetables, broccoli, peas, grains, and cereals, and is crucial for red blood cell formation,
enzyme production, and the synthesis of amino acids, DNA, and RNA—all essential for cellular functions and development (2, 3). At
certain stages of life, particularly during periods of rapid cellular division and growth, the body requires higher levels of folic acid.

The World Health Organization (WHO) recommends a daily intake of 400 micrograms of folic acid for women from preconception
through the first twelve weeks of pregnancy. For women with a history of diabetes, a previous child affected by an NTD, or who are
undergoing treatment with anticonvulsants, WHO advises a daily intake of 5 mg of folic acid, alongside nutritional counseling on folic
acid-rich foods (4, 5). Such adherence can significantly reduce fetal complications and maternal anemia, as the maternal nutritional
status during pregnancy impacts fetal health. Inadequate folate intake is associated with risks including hemorrhage in late pregnancy,
fetal deformities, placental abruption, growth retardation, spontaneous abortion, toxemia, and maternal anemia. In women, folic acid
deficiency during pregnancy is often linked to NTDs in the fetus and megaloblastic anemia in the mother (6).

The prevalence of neural tube defects is notably higher in developing countries, with children in these regions being four times more
likely to be affected than those in developed countries. This discrepancy is attributed to socioeconomic factors, suboptimal prenatal care,
and limited access to safe abortion services. The rehabilitation and treatment of NTDs not only present significant clinical challenges
but also impose a substantial financial and emotional burden on affected families and society. The complexity and high mortality rate
associated with surgical interventions for NTDs emphasize the necessity of preventive measures over corrective treatments (7, 8).
Environmental and genetic factors contribute to the risk of NTDs, with studies suggesting that non-genetic factors play a primary role,
accounting for approximately 80% of cases. These environmental influences significantly impact folic acid deficiency, making consistent
folic acid intake a preventive strategy for NTDs both before and during pregnancy (9, 10).

Despite these findings, global research indicates that a majority of women are still unaware of the importance of folic acid in preventing
birth-related complications (12). This study aims to assess the awareness of folic acid among women of reproductive age in Kirar Khan
Solangi Village, Hyderabad, with particular attention to pregnant and non-pregnant women, identifying potential gaps in knowledge and
highlighting the need for formal education on folic acid's crucial role in maternal and fetal health.

METHODS

In 2024, a quantitative cross-sectional survey was conducted from July to September to assess awareness regarding folic acid among
women of reproductive age in Kirar Khan Solangi Village, Hyderabad. This research focused on women residing in the specified village
who were either pregnant or planning to become pregnant. A total of 60 women participated, selected through non-probability
convenience sampling. Eligible participants included women of reproductive age who resided in the village, consented to take part in
the study, and could communicate their awareness of folic acid’s role in preventing neural tube defects. Women who declined to
participate or were unavailable during the data collection period were excluded from the study.

Primary data were collected using a structured, self-developed questionnaire comprising two sections. Section A gathered
sociodemographic information, while Section B assessed folic acid intake and awareness, featuring 12 specific questions focused on
knowledge and practices related to folic acid. Informed consent, both written and verbal, was obtained from all participants prior to their
completion of the questionnaire, which adhered to ethical standards for research involving human subjects. Questionnaires were
collected immediately upon completion to ensure accuracy, completeness, and confidentiality in accordance with ethical guidelines.
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RESULTS

The demographic analysis of the study sample showed that the largest age group among participants was 17-25 years, representing
28.3% of the population, followed closely by women aged 31-35 years, accounting for 27%, and those aged 26—30 years, comprising
26.7%. Women aged 36—40 years made up 10% of the sample, while those over 40 years constituted 6.7%. Educational attainment
among participants indicated a high prevalence of limited formal education, with 61.4% having received no formal education, 23.3%
having completed primary education, 13.3% reaching secondary level, and only 1.6% having pursued higher education. This low
educational attainment highlighted the need for targeted educational interventions.

Table 1 Demographic Classification of Participants

Characteristic Category Frequency (%)
Age 17-25 17 (28.3%)
26-30 16 (26.7%)
31-35 16 (27.0%)
3640 6 (10.0%)
Above 40 4 (6.7%)
Total 60 (100.0%)

Educational Level

No Formal Education

37 (61.4%)

Primary 14 (23.3%)
Secondary 8 (13.3%)
Higher Education 1 (1.6%)
Total 60 (100.0%)
Occupation Housewives 57 (95.0%)
Healthcare Worker 1 (1.7%)
Private Sector Employee 2 (3.3%)
Total 60 (100.0%)
Socioeconomic Status Low 23 (38.0%)
Middle 18 (30.0%)
High 19 (32.0%)
Total 60 (100.0%)
Number of Children No Children 11 (18.3%)
One to two 19 (31.7%)
Three to four 18 (30.0%)
Five to six 8 (13.3%)
More than six 4 (6.7%)
Total 60 (100.0%)
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Demographic Characteristics
Age Educational Level
Above 40 Higher Education
Secondary
36-40
17-25
Primary
31-35
26-30
Occupation Socioeconomic Status

Private Sector Employee
Healthcare Worker

Housewives Middle

High
Low

No Formal Education

Table 2 AWARENESS AND INTAKE FOLIC ACID AMONG PARTICIPANTS

Occupation-wise, the vast majority of
participants (95%) identified as housewives,
reflecting traditional gender roles within this
community, while a small proportion
worked in healthcare or the private sector.
Socioeconomic  status varied among
participants, with 38% categorized as low-
income, 30% as middle-income, and 32% as
high-income. This distribution suggests a
significant proportion of the community
faces economic constraints, which may
influence access to healthcare and nutrition.
Regarding family size, 31.7% of women
reported having one or two children,
indicating a tendency toward smaller
families, while 30% had three to four
children. Smaller percentages had either no
children (18.3%) or a larger number of
children, with 13.3% having five to six
children and 6.7% having more than six.

STATEMENT Yes No DK Mean St. Devi.
Are you currently pregnant now? Freq 16 44 - 1.73 445
% 26.7 73 -
Have you ever pregnant before? Freq 60 - - 1.05 219
% 100 - -
Have you ever experienced any miscarriage/abortion? Freq 35 24 1.43 532
% 583 40 -
Numbers of unplanned pregnancies? Freq 6 54 - 1.90 302
% 10.0 90 -
Did you inform your family doctor about your pregnancies? Freq 49 11 - 1.18 390
% 81.7 18 -
Have you heard of folic acid? Freq 46 14 - 1.23 426
% 76.7 23 -
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STATEMENT Yes No DK Mean St. Devi.

Can folic acid prevent neural tube defect (NTDs) anencephaly Freq 6 54 - 1.90 302

/ spina bifida? % 10.0 90 -

Do you know when folic acid should be started and for Freq 7 45 8 1.88 323

how long to prevent birth defects? % 11.7 75 133

Did you use folic acid supplement during your previous or Freq 35 25 - 1.41 497

current pregnancy? % 583 417 .

Are you still using folic acid supplement? Freq 11 49 - 1.81 390
% 18.3 81.7 -

Are you aware of the folic acid dosage that is advised both before and Freq 15 45 1.75 436

during pregnancy? % 250 75 .

Have you ever given birth to a baby with neural tube defect (NTDs) Freq 7 53 - 1.88 323

or spina bifida? % 117 28 8

In terms of folic acid awareness and intake, only 26.7% of the participants were currently pregnant, while 73.3% were not. All
participants had experienced pregnancy in the past, reflecting a mean score of 1.05 (SD = 0.219). While 76.7% of participants reported
having heard of folic acid, only 10% understood its role in preventing neural tube defects (NTDs), underscoring a substantial gap in
awareness. This lack of knowledge about folic acid's preventative efficacy against NTDs was evident in the low mean score of 1.9 (SD
=0.302), indicating that many women may not be informed about folic acid's critical role in maternal and fetal health.

Regarding supplementation practices, 58.3% of women reported using folic acid during past or current pregnancies, with a mean score
of 1.41 (SD = 0.497). However, only 18.3% of participants continued to use folic acid at the time of the study, with a mean score of 1.81
(SD = 0.390), suggesting poor compliance. Furthermore, knowledge of the recommended folic acid dosage before and during pregnancy
was limited; only 25% of participants were aware of the correct dosage, with a mean knowledge score of 1.75 (SD = 0.436). Notably,
11.7% of participants reported having given birth to a child affected by an NTD, indicated by a mean score of 1.88 (SD = 0.323). These
findings suggest an urgent need for improved educational efforts in this population to enhance understanding and compliance with folic
acid intake recommendations, which could contribute to reducing the incidence of NTDs and improving maternal and child health
outcomes.

DISCUSSION

This study assessed the awareness and practices related to folic acid intake among women of reproductive age in Kirar Khan Solangi
Village, Hyderabad. While 76.7% of participants reported having heard of folic acid, only 58.3% had used folic acid supplements during
pregnancy, indicating a significant gap between general awareness and practical application. This discrepancy highlights a common
phenomenon in public health, where awareness alone does not necessarily translate into healthy behaviors (13, 14). The mean scores for
awareness-related questions ranged from 1.05 to 1.9, showing variation in knowledge levels. Although 81.7% of participants reported
their pregnancies to a family doctor, only 10% understood that folic acid could prevent neural tube defects (NTDs), demonstrating a
lack of detailed understanding of its benefits. Similar findings in previous studies reinforce that while general awareness may exist,
comprehension of specific health benefits is often limited (15).

The study further revealed that only 11.7% of respondents knew the appropriate timing and duration for folic acid supplementation to
prevent birth defects, with a mean score of 1.883. These findings are consistent with previous research that identifies education level as
a significant factor influencing women’s understanding of folic acid usage (16). The observed lack of detailed knowledge underscores
the need for more comprehensive educational strategies that extend beyond awareness campaigns to include specific information about
recommended practices. Research suggests that providing targeted, time-specific guidance on folic acid intake can not only enhance
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awareness but also improve adherence rates (17). In line with this, a study conducted in Pakistan demonstrated that integrating health
literacy interventions into school health education programs significantly improved pregnant women’s knowledge and compliance with
folic acid recommendations, underscoring the effectiveness of structured educational approaches.

The importance of culturally sensitive health education was also evident. Studies have shown that cultural beliefs and personal factors
can influence compliance with health interventions (18, 19). To increase the impact of folic acid campaigns, educational programs must
address cultural perspectives and involve not only women but also their families to foster supportive environments that encourage
adherence. This could be achieved by mobilizing community resources to facilitate family-centered discussions on the role of folic acid
in preventing NTDs. Moreover, healthcare providers should be empowered to deliver consistent and accurate information during prenatal
counseling, which could enhance both understanding and compliance.

The strengths of this study include its focus on a community with limited resources, providing valuable insights into barriers to folic
acid awareness and compliance in similar populations. Additionally, the use of a structured questionnaire enabled a systematic evaluation
of both general and specific knowledge. However, the study’s limitations should be acknowledged, including the small sample size and
the reliance on self-reported data, which may be subject to recall bias. Furthermore, as a cross-sectional study, it could not establish
causality or track changes in behavior over time.

The findings underscore a pressing need for enhanced educational initiatives at the community level, especially those that communicate
folic acid’s role in preventing NTDs and encourage consistent supplementation practices. The success of such interventions will depend
on the integration of culturally appropriate approaches that address the unique beliefs and practices within this community, along with
strengthening healthcare providers’ roles in delivering vital prenatal information.

CONCLUSION

The findings of this study reveal that while many women of reproductive age have heard of folic acid, their understanding of its
benefits—particularly its role in preventing neural tube defects—remains limited. The mean scores indicate a lack of awareness
regarding the correct timing and dosage for folic acid supplementation. This gap in knowledge underscores the importance of targeted
educational programs to raise awareness and provide clear, accessible information. Such initiatives have the potential to enhance
maternal and infant health outcomes by empowering women with the knowledge needed to make informed health decisions.

REFERENCES

1. Kucha W, Seifu D, Tirsit A, Yigeremu M, Abebe M, Hailu D, et al. Folate, vitamin B12, and homocysteine levels in women
with neural tube defect-affected pregnancy in Addis Ababa, Ethiopia. Front Nutr. 2022;9:873900.

2. Singh J. Vitamin B9 in dark green vegetables: deficiency disorders, bio-availability, and fortification issues. In: B-Complex
Vitamins-Sources, Intakes and Novel Applications. IntechOpen; 2021.

3. Zsigrai S, Kalmar A, Bartak BK, Nagy ZB, Szigeti KA, Valcz G, et al. Folic acid treatment directly influences the genetic and
epigenetic regulation along with the associated cellular maintenance processes of HT-29 and SW480 colorectal cancer cell lines.
Cancers. 2022;14(7):1820.

4. Geyer KB. Effect of a lifestyle intervention alongside antenatal routine care on maternal health behaviors and development and
validation of a screening tool to identify women at risk for excessive gestational weight gain. Technische Universitit Miinchen; 2024.

5. Mengiste FG, Shibeshi MS, Gechera DY. Neural tube defect in a resource-limited setting: clinical profile and short term
outcome. Pediatr Health Med Ther. 2023;289-99.

6. AlDuraibi S, Al-Mutawa J. Knowledge and awareness of folic acid usage in Saudi pregnant women in Riyadh city from 2019-
2020. J Family Med Prim Care. 2020;9(10):5158-64.

7. Algarawi N, Alhamidi SA, Alsadoun A, Alasqah I, Mahmud I. Challenges of having a child with congenital anomalies in Saudi
Arabia: a qualitative exploration of mothers' experience. Front Public Health. 2023;11:1111171.

© 2024 et al. Open access under CC BY License (Creative Commons). Freely distributable with appropriate citation. 126



gohl:tlgejie{s;lz.te 2: Folic Acid Awareness in Kirar Khan + i INSIGHTS-JHH

INSIGHTS-JOURNAL OF HEALTH
AND REHABILITATION ® ® ®

8. Siddiga A, Manj YN. Care-Chronicles: prevalence and socio-cultural spectrum of fetal brain development defects in Punjab,
Pakistan. J Dev Soc Sci. 2023;4(2):1115-30.

9. Rai S, Leydier L, Sharma S, Katwala J, Sahu A. A quest for genetic causes underlying signaling pathways associated with
neural tube defects. Front Pediatr. 2023;11:1126209.

10. Lipinski RJ, Krauss RS. Gene-environment interactions in birth defect etiology: challenges and opportunities. Curr Top Dev
Biol. 2023;152:1-30.

11. Abate BB, Kumsa H, Abebe GA, Wodaynew T, Habtie TE, Kassa M, et al. Pre-conception folic acid and multivitamin
supplementation for the prevention of neural tube defect: an umbrella review. Neuroepidemiology. 2024.

12. Kancherla V. Neural tube defects: a review of global prevalence, causes, and primary prevention. Childs Nerv Syst.
2023;39(7):1703-10.

13. Daibu U, Lasseini A, Usman B, Babagana M, Koko AM, Ismail NJ, et al. Periconceptional folic acid intake: a one-year survey

among mothers of patients with myelomeningocele in a regional neurosurgical centre in Northwestern Nigeria. Int Surg J.
2024;11(2):173-8.

14. Yang J, Reheman Z, Liu Y, Wang Y, Wang N, Ye J, et al. The compliance of free folic acid supplements among pregnant women
in rural areas of Northwestern China: the role of related knowledge. Front Public Health. 2023;10:1079779.

15. Arficho TT. Level and factors associated with compliance to iron-folic acid supplementation among pregnant women in rural
Soro district, Hadiya Zone, Ethiopia: cross-sectional study. BMC Nutr. 2023;9(1):105.

16. Das R, Duggal M, Rosenthal J, Kankaria A, Senee HK, Jabbar S, et al. Folate and vitamin B12 status in women of reproductive
age in rural Haryana, India: estimating population-based prevalence for neural tube defects. Birth Defects Res. 2024;116(8)

17. Adhikari K, Basnet B, Acharya S, Shrestha A. Knowledge of periconceptional folic acid among women of childbearing age
visiting tertiary care hospital in Nepal. Nepal Med Coll J. 2024;26(3):232-40.

18. Choudhuri P, Debbarma A, Debbarma S, Reang T. Compliance to iron and folic acid tablets among pregnant women attending
antenatal clinic in Agartala Government Medical College. J Family Med Prim Care. 2022;11(6):2763-7.

19. Pathiraja R, Prathapan S. Awareness, knowledge and the factors that affect the use of folic acid among pregnant and non-
pregnant women in the reproductive age in a selected area in Colombo district, Sri Lanka. 2020.

© 2024 et al. Open access under CC BY License (Creative Commons). Freely distributable with appropriate citation. 127



