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Abstract

Introduction: In pregnant women, susceptibility to folate deficiency could happen from
factors such as increased requirements during pregnancy, Undernutrition caused by
poverty, food insecurity, and gender inequalities. Furthermore, insufficient knowledge
of appropriate dietary practices increases the risk, leading to increased deficiencies in
folic acid. Folic acid deficiency correlates with adverse outcomes like preeclampsia,
premature birth, neural tube abnormalities, congenital defects, type 2 diabetes, and
infant obesity.

Method: A quantitative study conducted in Qalgilia from October 1, 2021, to January 7
2023, evaluated the awareness and adherence to folic acid supplementation among 160
pharmacists and 350 pregnant women. The survey investigated pharmacists' awareness,
knowledge, and attitudes, as well as the compliance and obstacles faced by pregnant
women regarding supplementation. Comprehensive quantitative analysis of the data
provided insights into the current levels of awareness and adherence among both

pregnant women and pharmacists.

Results: The finding indicated that 62.0% of the sample size of participants are city
residents, 59.7% of them were between 25-35 years old. And 67.4% has never suffered
from anemia, 44.9% of the participants has hemoglobin level between 10-12. The
participants had a moderate level of awareness and knowledge regarding the intake of
folic acid and iron ,with a mean score ( 1.97 + 0.32). The level of compliance among
participants towards taking supplementation was medium, the level of the barriers that

prevent pregnant women using supplements was medium, with mean score (1.99%
Xl



0.41). The role of pharmacists in instructing and educating women to intake folic acid
was medium, with mean score (2.25+0.50).

Conclusion: Pregnant women demonstrated moderate compliance with iron and folic
acid supplementation. Factors affecting adherence included the timing of initiating
antenatal care, awareness of anemia, guidance on the importance of supplementation,
the number of supplements given per visit, the number of children, and the distance to
healthcare facilities from the participants’ living locations and the supplements side
effects had minimal impact on the intake of folic acid supplementation. Strengthening
health education for providers is crucial. While pregnant women had good knowledge,
supplement attitudes were limited. Focus on behavioral studies is recommended for
conclusive insights. Recommendations include enhancing awareness through education
programs, implementing reminder systems, and promoting supplement use in university

women, with an active role for pharmacists in public health.

Keywords: pregnant women; attitude, pharmacists; Awareness; folic acid; knowledge;

Compliance.

X1l



Chapter One

Introduction

Iron and folic acid supplements are prescribed substances, and their adherence is the
degree to how closely one follows the prescription. (1) According to Hilda Duplessy, a
woman qualifies as being adherent to her dosage when she takes in 65% of the total iron
and folic acid supplement. In this way, an adherent woman will have taken the
supplements at least four days a week. (2)

Adherence to iron and folic acid supplements is essential for addressing anemia and
supporting pregnancy health. For optimal outcomes, adherence involves consistently
taking these supplements in line with prescribed dosages, which can vary based on
individual health needs and medical guidelines. As defined by Duplessy, a minimum
adherence threshold of 65% allows for some flexibility but ensures adequate nutrient
levels for those most at risk of deficiencies, especially pregnant women. Adherence not
only involves taking the supplements regularly but also understanding the impact of
missing doses, which may reduce the effectiveness of the treatment and delay the health

benefits intended by supplementation.

The degree of adherence directly impacts the efficacy of these supplements in reducing
anemia rates and associated health risks in both pregnant women and the general
population. Research highlights that consistent supplementation can mitigate severe
anemia cases, which are particularly harmful in resource-limited settings where women
might lack access to nutrient-dense diets. For pregnant women, consistent adherence
ensures that iron levels are maintained to meet increased physiological demands,
significantly lowering risks for maternal anemia, adverse pregnancy outcomes, and

neural tube defects in the fetus.

To encourage adherence, healthcare providers often recommend simplifying supplement
regimens, using combined iron-folic acid tablets, or tailoring recommendations to each
patient’s lifestyle. Studies suggest that regular reminders and support from healthcare
professionals can boost adherence rates, as can improving patient understanding of the

critical role of these nutrients. (1)(2)



Iron deficiency anemia occurs when the body cannot produce a sufficient number of red
blood cells because of a lack of iron, which is needed to produce hemoglobin (1). This
form of anemia is caused by a low amount of hemoglobin in the bloodstream, typically
due to an insufficient consumption of nutrients (3). Anemia is a global health issue that
severely increases the chances of falling ill or dying, mainly in children and pregnant
women . According to World’s Health Organization, more than 2 billion people, which
are more than 30% of the world’s population, are affected by iron deficiency. I consider

this number to be more than shocking (4).

Pregnant women are one of the populations that are especially susceptible to iron
deficiency because of their elevated nutritional requirements. Iron deficiency anemia is
extremely disadvantageous to maternal and fetal health. Moreover, folic acid deficiency
in pregnancy and in early pregnancy increases danger of neural tube defects, as well as a

number of additional adverse pregnancy outcomes, including facial cleft lip.(5)

Iron deficiency anemia is an illness where the body loses the ability to create red blood
cells because it does not have enough iron to create hemoglobin (1). This anemia results
from reduced hemoglobin levels below normal because of inadequate nutrients (3). It is
an emerging infectious health threat that poses high risks to human health increment of
iliness and death rates, particularly among children and pregnant women. In this regard,
it has been established that over 2 billion people of the global population, or over one-
third, definitely experience moderate to severe forms of shortage of iron within their

diets today; more commonplace in developing nations (4).

Each of these groups is at a higher risk than the general population since they need
special nutrition. The effects of iron deficiency anemia are on maternal and fetal health
burden. Further, high risk pregnancy, low birth weight, neural tube defects, and early
pregnancy folate intake are other factors which have shown deleterious effects on

pregnancy period which includes orofacial clefts (5).

According to the World Health Organization (WHO), it is critical for all pregnant

women to receive a daily supplement of 400 micrograms (mcg) of folic acid along with

30-60 milligrams (mg) of elemental iron throughout the first six months of pregnancy.

This recommendation is based on robust evidence indicating that sufficient folic acid

intake significantly reduces the risk of neural tube defects (NTDs) in developing
2



fetuses, while adequate iron levels support maternal health and reduce the likelihood of
iron deficiency anemia. Iron, a vital component of hemoglobin, aids in transporting
oxygen to both maternal and fetal cells, which is crucial for healthy fetal development

and maternal well-being during pregnancy (6).

In addition to addressing common nutrient deficiencies, combining iron and folic acid
supplementation with broader public health actions, such as malaria prevention, early
detection, and treatment, offers comprehensive maternal health protection, especially in
regions where malaria poses a substantial risk to pregnant women and infants. Malaria
infection during pregnancy can exacerbate maternal anemia and lead to adverse birth
outcomes, including preterm delivery and low birth weight. Consequently, integrating
malaria prevention measures, such as insecticide-treated nets, with daily
supplementation of iron and folic acid not only enhances maternal health but also

improves pregnancy outcomes.

The 2012 WHO guidelines emphasize that these nutritional interventions should be part
of a holistic antenatal care (ANC) strategy that prioritizes accessible healthcare, timely
screenings, and preventative actions for diseases like malaria that can compromise
maternal and fetal health. The folic acid dosage of 400 mcg per day during pregnancy
ensures a protective effect against neural tube malformations, particularly during the
first trimester when the neural tube forms and closes. Iron supplementation of 30-60 mg
daily is equally essential, as pregnancy increases maternal blood volume, necessitating
additional iron to prevent anemia, which can cause fatigue, weakness, and other health
issues that affect both mother and child (6).

These recommendations underscore the importance of comprehensive prenatal care to
support a safe and healthy pregnancy. As studies have demonstrated, a daily intake of
iron and folic acid significantly contributes to reducing maternal and neonatal mortality
rates, making these supplements fundamental components of maternal health protocols
worldwide (6).

Iron deficiency anemia at any given time affects approximately 50% of all anemias (7)

(2). Folic acid is a micronutrient that is involved in metabolism; fetal growth as well as

the development of the neural tube (8). It is well understood that pregnant women are at

a higher risk of anemia, in part due to the biological demands of the pregnancy for the
3



anemic woman and for the unborn child. Other conditions include poverty leading to
malnutrition, food insecurity, gender disparity and poor nutrition knowledge may also

worsen the levels of iron/folic acid (9).

Lack of pregnancy folic acid can result in preeclampsia, premature labor, neural tube
disorders, congenital abnormalities, diabetes Mellitus type 2 and neonatal adiposity.
Maternal consequences of ADA include haemorrhage, preterm delivery, premature
rupture of membranes, reduced working capacity, and increased maternal mortality. It
also impacts newborns, and results in low birth weight, cognitive impairment, preterm

birth, and cardiovascular complications (10) (11) (12).

Folic acid is an essential nutrient for maternal and fetal health during pregnancy, as its
importance extends beyond preventing neural tube defects to include various health
aspects. Low levels of folic acid can lead to serious complications for the mother, such
as preeclampsia, a condition characterized by high blood pressure and is considered a
life-threatening condition for the mother and fetus. Folic acid deficiency is also
associated with an increased risk of premature birth and premature rupture of
membranes, which may contribute to high rates of morbidity and mortality among
mothers. In addition, a deficiency in this element may lead to an increased risk of
bleeding in the mother and decreased physical ability during pregnancy, which confirms
the essential role of folic acid in maintaining the mother’s health during pregnancy. As
for the fetus, the effect of folic acid deficiency is no less serious, as children born to
mothers with low levels of folic acid are more likely to have low birth weight, delayed
cognitive development, and heart problems. Some research also indicates a link between
a lack of folic acid in the mother and an increased risk of obesity in children, a
condition that may lead to diseases such as type 2 diabetes and heart disease later in life.
Folic acid deficiency is also associated with some birth defects, such as heart defects

and cleft lip, highlighting its important protective role in healthy fetal development.

Early awareness and education of women about the importance of folic acid by
healthcare providers, especially pharmacists, can help women of childbearing age
maintain adequate levels of this element before and during pregnancy. This proactive

approach may contribute significantly to reducing the rates of preeclampsia, gestational



diabetes and other health complications associated with folic acid deficiency, thus
enhancing pregnancy safety and healthy birth outcomes.

The repercussions of anemia are even considered accountable for 50,000 of maternal
mortality associated with childbirth each year globally (12). According WHO guidelines
for nutrition in pregnancy, pregnant women should take iron and folic acid supplements
beginning at least at six months (6). Iron is vital for the growth of the fetus, newborn,
and infant, contributing to red blood cell production and the development of the brain
and muscles, especially during early life stages (13). For preterm infants, iron
supplementation helps to boost iron levels, address anemia, and improve birth weight.
For pregnant women, periodic iron supplementation is preferred over daily intake (14).
Folic acid, found in dark green leafy vegetables and supplements, is essential during
pregnancy, as women require 5-10 times more folate than non-pregnant individuals
(15). Folate supports neurotransmitter production, cell division, gene regulation, cell
growth, and tissue development in the uterus and placenta during pregnancy. A folate
deficiency can lead to various health issues, including neural tube defects (NTD) (16)
(17).

Scientific research has confirmed the protective effect of folic acid supplementation
taken by women before and during early pregnancy in reducing the risk of NTDs and

other negative pregnancy outcomes.

Epidemiological research suggests that women who do not receive adequate folic acid
supplementation before and during pregnancy face higher risks of complications.
Studies reveal that insufficient folic acid intake among pregnant women is linked to an
increased likelihood of maternal and fetal health issues. This study evaluates the
Knowledge, Attitudes, and Practices (KAP) of community pharmacists and pharmacy
technicians regarding their advice on folate intake for women of reproductive age. The
goal is to assess how effectively women are exposed to this important health
information. Pharmacists are crucial in promoting adherence to folic acid
supplementation through their counseling efforts, thus contributing to improved

pregnancy outcomes.



Folic acid is essential in the early stages of pregnancy as it significantly reduces the
risks of neural tube defects (NTDs), which are serious birth defects affecting the brain
and spine (109). The World Health Organization (WHO) recommends that all women of
reproductive age take 400 micrograms (mcg) of folic acid daily, especially before
conception and during the first trimester, to maximize protective effects (112).
Inadequate folic acid intake is linked to higher risks of pregnancy complications,
including preterm birth, low birth weight, and maternal anemia, underscoring the vital

role of health professionals in raising awareness (111).

In this context, pharmacists play an influential role in guiding women to start folic acid
supplementation early, ideally before conception. This is because neural tube defects
typically form within the first 28 days after conception, often before a woman is aware
that she is pregnant (107). Therefore, community pharmacists and pharmacy technicians
are pivotal in educating women on the benefits of daily folic acid intake, particularly for
those planning pregnancy or of childbearing age (110). This study aims to evaluate the
extent to which pharmacists provide accurate and timely folic acid information,
ensuring that women receive the right guidance to improve maternal and fetal health

outcomes.

Pharmacists' counseling and engagement with pregnant women not only promote
adherence to folic acid supplements but also extend to discussions on overall nutrition
and preventive health measures. They contribute directly to public health efforts by
actively supporting women's health initiatives that seek to reduce preventable birth
defects. Thus, strengthening pharmacists' knowledge and communication strategies on
folic acid supplementation can greatly impact pregnancy outcomes on a broader scale
(108).

1.1 Significance of the study

The importance of this study is underscored by the lack of research focusing on
knowledge and changes in folate supplementation among pregnant women. A major
challenge related to folic acid deficiency is adherence, as women frequently miss
prescribed doses due to various factors. This research holds global significance, as it
explores the diverse causes contributing to anemia during pregnancy. Although the

WHO recommends 60 mg of iron and 400 pg of folic acid supplementation in regions



with more than 40% prevalence of iron deficiency anemia (IDA), existing literature
shows significantly lower compliance, particularly in low- and middle-income
countries. This ongoing low rate of supplementation undermines efforts to effectively

prevent anemia.

1.2 Problem statement

Folic acid supplementation is essential for protection from neural tube defect and low
birth weight. Folic acid is usually prescribed to women during prenatal care and during
periconceptional periods, but whether pharmacists are knowledgeable, enough about
supplementation or whether pregnant women are compliant is important aspect for
complete protection. Another supplement, which is important prenatally, is iron
supplementation which protects from premature delivery, low birth weight and having

infants with low iron status.

Through my training in health institutions and hospitals, and my professional
experience, | noticed that pregnant women often have limited awareness of the
importance of folic acid supplements. This issue might be due to inadequate counseling

from pharmacists about the significance and proper usage of folic acid supplementation.

1.3 Purpose of the research
The study objectives are the following:

e To measure the knowledge of using folic acid supplementation among pregnant
women in Qalgilya district using likerted score questionnaire.

e To measure the compliance of pregnant women to using folic acid supplementation
in Qalgilya district taking supplementation of iron and folate using likerted score
questionnaire.

e To assess the barriers that prevents pregnant women in Qalgilya district from using
iron and folate supplementation.

e To assess the knowledge of community pharmacists regarding counseling women of
reproductive age on adequate folate and iron intake using a Likert scale

questionnaire.



e To evaluate the attitudes of community pharmacists towards counseling women of
reproductive age on appropriate folate and iron intake using a Likert scale
questionnaire.

e To outline the role of pharmacists in guiding and educating women on the intake of

folic acid.

1.3 Research questions

Q1: What were the Likert scale ratings for knowledge, awareness, and adherence

(KAP) among pregnant women in the Qalqilya district?

Q2: What were the Likert scale ratings for obstacles to folic acid supplementation

among pregnant women in the Qalgilya district?

Q3: What were the socioeconomic factors that are related to KAP scores among

pregnant women Qalqilya district.

Q4: What were the likerted scores of KAP among community pharmacists with regards

to recommending folic acid supplementation to pregnant women.

1.4 Research Hypothesis

HO: There is no significant variation in awareness and knowledge regarding folic acid
adherence among pregnant women in the Qalgilya district when categorized by age, at a
significance level of 0.05.

HO: There is no significant variation in awareness and knowledge regarding folic acid
adherence among pregnant women in the Qalgilya district when categorized by

educational level, at a significance level of 0.05.

HO: There is no significant variation in awareness and knowledge regarding folic acid
adherence among pregnant women in the Qalgilya district when categorized by

employment status, at a significance level of 0.05.

HO: There is no significant variation in awareness and knowledge regarding folic acid
adherence among pregnant women in the Qalgilya district when categorized by place of

residence, at a significance level of 0.05.



HO: There is no significant variation in awareness and knowledge regarding folic acid
adherence among pregnant women in the Qalgilya district when categorized by income

level, at a significance level of 0.05.

HO: There is no significant variation in awareness and knowledge regarding folic acid
adherence among pregnant women in the Qalgilya district when categorized by health
issues, at a significance level of 0.05.

1.5 Literature Review

Folic acid, one of the eight water-soluble B vitamins, is commonly found in foods such
as green leafy vegetables, liver, wheat, broccoli, certain fruits, fortified cereals, and
collard greens (18). Also known as vitamin B9, folate acts as a coenzyme that assists in
single-carbon transfers necessary for the metabolism of nucleic acids, amino acids, and
vitamin synthesis (19). This vitamin is essential for generating genetic materials like
DNA and RNA, particularly during rapid periods of cell and tissue growth such as
infancy, adolescence, and pregnancy (20). Folate is also crucial for the formation of red
and white blood cells in the bone marrow (21) and is vital for normal cell division,
making it important for embryonic development. Supplementing with folate around
conception can significantly lower the risk of serious health conditions like cleft palate
and neural tube defects (22).

Extensive research has highlighted the importance of folate and folic acid in preventing
various health issues, including neural tube defects, megaloblastic anemia, and
cardiovascular diseases (22). Due to its significant role in health, the World Health
Organization (23) has provided guidelines on folate consumption. In 1992, the US
Public Health Service recommended that all women of childbearing age (13 to 45 years)
take 0.4 mg of folic acid daily (24).

Folic acid is a B-complex vitamin that plays a special role in the development of vital
tissues and organs, making it an essential component of reproductive and fetal health. In
recent years, there has been increasing focus on the importance of this vitamin in the
preconception period and during the first weeks of pregnancy; recent research is
expanding our understanding of the indirect benefits of folic acid that go beyond the
prevention of neural tube defects, to include important effects on the quality of the

placenta and the development of its associated blood vessels. Placental health is of
9



paramount importance because a healthy placenta means a better environment for the
fetus to grow, while reducing the risk of premature birth or low birth weight.

In addition, studies have shown that taking adequate doses of folic acid can have a
protective effect against a range of chronic diseases that can affect expectant mothers,
such as type 2 diabetes and some types of cancer. These benefits are linked to folic
acid’s ability to regulate levels of homocysteine, an amino acid whose elevation is

associated with multiple health risks.

Some studies also recommend specific doses that may vary slightly depending on
individual and health conditions, such as a person’s medical history and diet. Women
with a family history of neural tube defects may be advised to take higher doses,
reflecting the interest of health authorities in developing flexible guidelines to meet the

needs of diverse groups of women. (112)

Despite existing guidelines and mandatory fortification programs, awareness of folic
acid remains inadequate in some regions. For example, in the United States, even
though recommendations for folic acid are extensively promoted, only 83.3% of women
aged 18 to 24 from a study of 1,921 participants reported taking vitamin supplements,
and merely 47.6% of these supplements included folic acid (25). In Malaysia, a study
showed that while 88.3% of 400 women were aware of folic acid, only 8% had a deep
understanding of its benefits (26). Proper knowledge of folate is vital for preventing
conditions related to its deficiency, whether or not pregnancies are planned. Although
folic acid awareness is present in countries such as Iran, Germany, and the United
States, it remains limited in Malaysia (26). Despite a relatively low incidence of spina
bifida (0.43 per 1,000 individuals at Hospital Kuala Lumpur), it is important to continue
educating young mothers, particularly those aged 20 to 30, about folate (27).

Globally, approximately 500 million women of childbearing age are affected by anemia.
In 2011, anemia impacted 29% of non-pregnant women and 38% of pregnant women
aged 15-49 worldwide, with the highest prevalence found in South Asia and Central
and West Africa. Effective strategies to address this include iron and folic acid (IFA)
supplementation and improving dietary practices through diversification and

fortification.
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These interventions are essential to achieving the Sustainable Development Goals
(SDG) target of lowering the global Maternal Mortality Ratio (MMR) to fewer than 70
maternal deaths per 100,000 live births by 2030 (28).

To effectively achieve the SDG, it is essential to implement a multi-faceted approach
that addresses the various factors that influence maternal health. This includes
improving access to quality prenatal care, improving nutrition, and ensuring that women
receive essential nutritional supplements, such as folic acid and iron, to support healthy
pregnancies. Education and awareness programmes targeting women of reproductive
age can help empower them to make informed decisions about their health and

nutrition.

Furthermore, strengthening health care systems is vital to providing comprehensive
care. This can include training health care professionals to recognize the signs of
complications during pregnancy and equipping facilities with the resources to respond
effectively. Community engagement is also important; engaging local leaders and health

care workers can build trust and improve health-seeking behaviours among women.

Finally, regular monitoring and evaluation of maternal health programmes is essential to
assess their effectiveness and adapt them based on emerging needs. By addressing these
aspects, countries can create an environment that not only reduces maternal mortality
but also promotes overall maternal and child health, contributing to the achievement of
the SDGs.

Pregnant women are at higher risk for Iron Deficiency Anemia (IDA) because their
bodies require more iron than usual, a need that often exceeds what they can absorb
from their diet. This increased demand, combined with the expansion of plasma volume
in the second trimester, often results in insufficient dietary intake, leading to IDA (29)
(6). According to data from the Ethiopian health and demographic survey,
approximately 29 percent of women of reproductive age are anemic and folate deficient,
and 47 percent suffer from iron deficient anemia, which means that these are

micronutrient disorders of great importance in Ethiopia (30).
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These two nutrients, folic acid and iron are part of the pregnancy complementary
feeding where supplementation is viewed as the initial line of intervention to IDA in
pregnancy. These nutrients are a requirement for the health of both the mother and the
fetus in the development of the baby’s spinal cord, brain, and skull. Also, folic acid
contributes to an increase of the maternal blood volume and the growth of new tissues
in the woman and her child (30).

Iron deficiency is a major public health issue due to its widespread impact and potential
for serious consequences. It can lead to complications such as low birth weight,
premature delivery, stillbirth, and increased mortality rates for both mothers and
newborns. Given that infants are particularly susceptible to iron deficiency, it is
essential to address iron status in pregnant women as well, as focusing only on infants is
not enough. Oral iron and folic acid supplements offer a practical and cost-effective
solution for preventing and managing iron deficiency anemia. Research shows that
during pregnancy, such supplementation can lower the incidence of maternal anemia by

70% and reduce iron deficiency anemia specifically by 57% (6).

Effective supplementation can decrease anemia-related mortality by 24%. For every 1
g/dl increase in hemoglobin levels, an estimated 1.8 million deaths among children aged
28 days to 10 years can be avoided. Simple supplementation methods have proven
effective in improving hemoglobin levels. For example, in Nepal and Pakistan, neonatal
death rates fell by 57% and 45%, respectively, when women took over 90 tablets and
began supplementation at or before the fifth month of pregnancy. Consistent adherence
to these supplementation practices during pregnancy significantly lowers the risk of

negative outcomes (31).

Effective nutritional supplements are not only important for improving hemoglobin
levels; they also play a critical role in the overall health and well-being of mothers and
their children. Anemia during pregnancy can lead to serious complications, including
preterm birth, low birth weight, and increased maternal morbidity. By proactively
addressing anemia through nutritional supplements, health care systems can reduce the
incidence of these complications and improve maternal and child health outcomes
(116).
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Furthermore, community education is essential to encourage adherence to nutritional
supplement regimens. Women need to understand the importance of starting nutritional
supplements early in pregnancy and maintaining them throughout pregnancy. This
education can be provided through various channels, including health care facilities,
community health workers, and local organizations focused on maternal and child
health (113).

Collaboration between government health programs and nongovernmental organizations
can also enhance the reach and effectiveness of nutritional supplementation initiatives.
By providing resources, such as iron and folic acid tablets, along with educational
materials, these organizations can help ensure that all pregnant women get the support
they need to improve their health and that of their babies (114).

Finally, ongoing research and monitoring of nutritional supplementation programmes is
essential to assess their effectiveness and make adjustments as needed. By analysing
data on maternal and child health outcomes, programmes can be tailored to address
specific regional challenges, ensuring that the most vulnerable groups receive the
support they need. In doing so, we can make a significant contribution to reducing
anaemia-related deaths and improving health outcomes more broadly (115).

Although many developing countries have introduced iron and folic acid
supplementation programs, only a few have made notable progress in controlling and
preventing anemia. Studies conducted in various regions, including Asia, Latin
America, and Africa, reveal low adherence rates to daily iron and folic acid
supplements. This low adherence is a major factor contributing to the reduced
effectiveness of Iron Folic-Acid Supplementation (IFAS) programs. The factors
influencing adherence are not extensively studied, which presents a gap in

understanding how to improve program effectiveness (32).

1.6 History of Folic Acid food fortification

Folic acid supplementation during the perinatal period and prior to conception in
reducing the incidence of neural tube birth defects and other health issues in newborns.
Global endeavors, including the compulsory fortification of food with folic acid, have
resulted in a decline in NTD rates. However, there are ongoing concerns about potential

unintended consequences of increased folic acid intake and fortification programs.
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It is essential that these initiatives are continually monitored to accurately assess their
effectiveness and address any issues that may arise quickly (33).

1.7 Folic Acid and the Prevention of Neural Tube Defects

Folate which primarily exists in natural foods and in supplemented synthetic form as
folic acid, is highly involved in numerous biochemical activities. It is involved in cell
division, synthesis of DNA and RNA, protein methylation and many other functions.
This is an important point because genetic differences between individuals can
determine how the vitamin is metabolized and affects its ability to protect against birth
defects including NTDs. However, more extensive study must be conducted to explicate
how exactly folate helps in the prevention of NTD’s because, as seen in several studies,
its efficiency still holds some mystery (34). Folate requirement is higher during
pregnancy as the maternal body metabolism and that of the growing fetus also requires
higher metabolism. This requirement is important to enhance synthesis of DNA and
prompt proliferation of cells as well as healthy development of the fetus. Folate intake
also requires to be balanced before conception given that lack of adequate folic acid
during pregnancy has been found to cause neural tube defects including spina bifida and
anencephaly (35). Reference guidelines for assessing folate level among pregnant
women have been set internationally; from collaborative ten projects. These comprise of
seven prospective studies of serum folate levels as well as 3 prospective studies of red
blood cell folate levels hence offering baseline principles in the examination of
laboratory data. Using these ranges, pregnant women can be taken through a thorough
healthcare regime with their folate levels kept in optimum level for a healthy pregnancy
(36).

1.8 Unmetabolized Folic Acid

Folic acid is generally transformed into tetrahydrofolate in the liver after ingestion (37).
When the body's ability to metabolize folic acid is exceeded, unmetabolized folic acid
may enter the bloodstream. Research suggests that this happens when folic acid intake
exceeds 200 pg in a single dose (38), a quantity often reached through supplements or
fortified foods like breakfast cereals (39). In the U.S., standard fortification levels are
unlikely to reach this threshold on their own (40)(41)(42). While unmetabolized folic

acid can be found in over-the-counter supplements and prenatal vitamins, recent
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technological advancements have only recently enabled its measurement in the
bloodstream. This form has been detected in various groups, including older adults in
the U.S. and newborns’ umbilical cord blood (43) (44). The link between unmetabolized
folic acid and cognitive decline in older adults remains unsubstantiated by strong
evidence, with other factors like pernicious anemia possibly influencing outcomes (45).
Currently, no definitive research confirms the health effects associated with
unmetabolized folic acid. The study of folic acid began in the 1930s when Wills and his
team investigated yeast and marmite for treating tropical megaloblastic anemia,
discovering an unknown bioactive substance that laid the groundwork for future
research (46).

In the 1960s, Richard Smithells and Elizabeth Hibbard made significant advancements
by observing that women who had children with severe birth defects, particularly neural
tube defects, had abnormal levels of formiminoglutamic acid (FIGLU), suggesting poor
folate status. This finding led Smithells to conduct a large-scale intervention study that
provided vitamin supplements, including folic acid (0.36 mg/day), to women with a
history of neural tube defect pregnancies around conception. Women who were already

pregnant or chose not to participate served as control subjects.

The same study in 1980 had observed a decrease of neural tube defects by a factor of 7
in people who took the supplement. This discovery underlines the significance of the
folic acid and related vitamin supplements in the prevention of neural tube defects,
which has lead to further progress in the conceptual approaches towards these diseases
prevention (34).

Building on Smithells and Hibberd’s groundbreaking research, subsequent studies have
reinforced the critical importance of folic acid in prenatal health. Researchers have
determined that folic acid not only helps prevent neural tube defects, but also supports
overall fetal development. It plays a vital role in DNA synthesis and repair, which is
critical during the rapid cell division and growth that occurs early in pregnancy. This
has led health organizations around the world to recommend folic acid supplementation
for all women of childbearing age, emphasizing the need to begin supplementation

before conception.
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Furthermore, the effects of folic acid deficiency extend beyond neural tube defects.
Adequate folic acid levels are associated with a reduced risk of various complications
during pregnancy, including placental abruption and preeclampsia. These findings
highlight the need for public health initiatives aimed at raising awareness of the

importance of folic acid and encouraging routine supplementation.

The success of the initial studies has led to the creation of various public health
campaigns aimed at promoting folic acid intake. These initiatives often include
educating health care providers to ensure they are able to effectively counsel women
about the importance of folic acid before and during pregnancy. In addition,
fortification of staple foods with folic acid has been a key strategy in many countries to
reduce the incidence of neural tube defects at the population level, ensuring that women
who may not otherwise be aware of the need for supplementation receive adequate folic
acid. Furthermore, ongoing research continues to explore the potential benefits of folic
acid in reducing other pregnancy-related issues, including the potential association
between low folic acid levels and postpartum depression. As our understanding of the
role of folic acid in maternal and child health evolves, it is clear that its importance in
prenatal care cannot be overstated. Ensuring adequate folic acid intake remains a vital
public health goal to promote healthy pregnancies and improve outcomes for mothers

and their babies.

1.8.1 Deficiency of Folic Acid Worldwide

Folic acid refers to a water-soluble vitamin from the B group and has been widely
incorporated in supplements and fortified to foods. Folate is present in foods of plant
and animal origin, but primarily from the foods of plant origin. Raw or lightly cooked
green leafy vegetables and other foods containing folic acid include fruits and
vegetables containing vitamin C and beta carotene, whole grain products, beans, and

nuts. Food rich in this vitamin include liver, dairy products and egg yolk (47).

Sources of folate, a form of vitamin B9, include green leafy vegetables, cereals fortified
with folic acid, oranges and strawberries. Folate intake during pregnancy should be
sufficient in order to avoid maternal anemia and peripheral neuropathy and possibly
help prevent pre-term delivery. Folate is involved in syntheses of DNA, RNA,
breakdown of amino acid chains, formation of new red blood cells, and other cell
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formation and repair. It is a fact that folate requirements for the body is higher during
cell growth and division during the whole life cycle (48). Preconception folate
deficiency is regarded as a significant causal factor in the development of neural tube
and other congenital anomalies (49). Neural tube defects affect above 300,000 babies
every year and are therefore world wide public health concerns (RCT, 50). Neural tube
defects are prevalent at a rate of 9 per 10,000 births in Europe and the same as in Poland
(51). Observational research as well as randomized controlled trials have shown that
folate before conception is effective in preventing neural tube defects (52). This is
especially so because a large number of pregnancies are unwanted or accidental. The
current European unintended pregnancy rate per 1,000 women of child bearing age (15—
49) years in the period 2015-2019 was 36. The rate in Poland was 29 for 1,000 women,
while overall 46 % of pregnancies were of unplanned nature. The World Health
Organization (WHO) recommends that folic acid supplementation begin before
conception or as early as possible during pregnancy, with a daily dose of 0.4 mg (400

mcg) throughout pregnancy (54).

Iron deficiency anemia occurs when the body produces fewer red blood cells due to a
lack of iron, an essential nutrient required to produce hemoglobin (3). Anemia occurs
when hemoglobin levels fall below normal, often due to a lack of essential nutrients (2).
This is a widespread public health concern, and is associated with increased risks of
illness and death, particularly affecting young children and pregnant women. More than
2 billion people, more than 30% of the world’s population, are iron deficient, making it
the most common nutritional deficiency worldwide, especially in developing countries
(3). Pregnant women are particularly at risk due to their increased nutritional needs. Iron
deficiency anemia negatively impacts the health of both mother and child. In addition,
not getting enough folic acid during pregnancy and in the early stages of pregnancy
increases the risk of neural tube defects and other negative pregnancy outcomes, such as
facial cleft lip (4).

1.9 Time Trends in Folic Acid Supplementation Practices

In a crucial turn of events in 1991, the Medical Research Council Vitamin study
reported an overwhelming 72% reduction in the risk of NTDs through pre-conceptional
folic acid (FA) (55). Despite collaborative efforts to encourage women to adopt

healthier dietary habits or join daily vitamin supplements for increased folate intake,
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progress in reducing NTD rates remains slow. The natural challenges lie in the necessity
for behavioral changes, improved accessibility, affordability, and sustainability (56) .
Diets high in naturally occurring folate are generally less effective compared to intakes
from folic acid-fortified foods or supplements, primarily due to the lower bioavailability
of naturally occurring folates (57). While over 70 countries, including the USA,
Canada, and Australia, have successfully implemented mandatory food fortification,
over 120 countries, including all European Union (EU) member states, have yet to adopt
this measure (58)(59)(60)(61). As a result, a substantial number of women of
childbearing age are advised to take folic acid supplements before conception to reduce
the risk of pregnancies affected by neural tube defects (NTDs). A recent national audit
in Ireland spanning 2009-2011 highlighted 236 NTD cases among 226,000 births,
indicating an obvious increase from 0.92 to 1.04 per thousand births between 2005-
2006 and 2009-2011 compared to Among the cases studied, 106 individuals,
comprising 45%, were diagnosed with anencephaly, while 115, representing 49%, were
identified with spina bifida. Additionally, 15 cases, or 6%, were found to have an
encephalocoele. Out of these cases, 184, which makes up 78%, resulted in live births or
stillbirths, whereas 52 cases, totaling 22%, ended in terminations abroad. Regarding
folic acid supplement intake around the time of conception, only 13.7% of the 124 cases
for whom supplement intake information was available reported taking folic acid
supplements.. This highlights the critical need for general awareness campaigns and
educational initiatives to empower women with knowledge on the advantages of pre-
conceptional FA, providing to comprehensive maternal and fetal health (14,16,17,35—
46,55-69).

Folic acid supplementation rates have shown variations in recent decades. While public
health education has proven effective in enhancing folic acid usage during planned
pregnancies (66), research highlights gaps. Rates of folic acid supplementation tend to
be higher among individuals with a higher socioeconomic status (SES). However,
primary prevention strategies, even with strong public health promotion, often fail in
reaching socially disadvantaged groups, potentially setting them at the greatest risk (67)
(68)
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1.10 Factors associated with the compliance of pregnant women to take folic acid

A study conducted in Zinder, Niger, aimed to evaluate the prevalence of antenatal care
(ANC) coverage and adherence to iron and folic acid (IFA) supplementation
recommendations among pregnant women (70). The study assessed 923 pregnant
women from 64 randomly selected villages across 12 health centers. The findings
indicated that ANC coverage was 60.1%, while IFA coverage was 43.6%. Among those
who attended ANC, 71.7% received IFA supplements. Of the 401 women who reported
taking IFA supplements, 99.3% had attended ANC during their current pregnancy, and
68.6% followed the recommended IFA regimen, consuming it daily over the previous
week. Women in their third trimester (=27 weeks) were significantly more likely to
attend ANC compared to those in their second trimester (<27 weeks), with an odds ratio
(OR) of 21.81 (95% confidence interval [CI]: 13.81, 34.45). Additionally, women who
received advice from their husbands about ANC attendance were more likely to attend
ANC (OR: 1.48, 95% CI [1.03, 2.11]) and adhere to IFA recommendations (OR: 1.80,
95% CI [1.04, 3.13]) compared to those who did not receive such advice. The study
underscores the key factors influencing ANC attendance and IFA adherence among

pregnant women in the region.

A study conducted in Ethiopia explored the critical role of adherence to iron and folic
acid supplementation in preventing anemia during pregnancy (71). The study, which
included 418 women, found that more than half (55.3%), or 231 women, adhered to the
recommended folic acid supplementation regimen. Factors associated with higher
adherence included starting antenatal care (ANC) early [Adjusted Odds Ratio (AOR) =
2.43], having more frequent ANC visits [AOR = 2.73], consuming fewer tablets per
visit [AOR = 3.0], having a history of anemia [AOR = 1.9], and living in urban areas
[AOR =2.2].

The results of this study present the factors peculiar to the consumption of iron and folic
acid supplements and inform the strategy for preventing anemia among pregnant

women in Ethiopia.

A cross-sectional assay study carried out in the West Bank/Palestine investigated the
determinants of nonacceptance of iron and folic acid supplements among pregnant

Palestinian women (72). The current study recruited 286 pregnant women attending
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private and governmental ANC clinics in Hebron city in the period from January to
April 2018. Participants were grouped based on the duration of their iron intake: <3
months or >3 months. Regarding the number of antenatal care visits, there was a
statistically significant difference between two groups, those who had been visiting
within less than or equal to 3 months and those who visited after 3 months, mean £SD
2.06 + 0.864 as compared to 2.58 * 0.745 respectively and p-value = 0.033.

Another study that was done in north western Ethiopia was done to determine the
prevalence of factors that affect the use of iron/folic acid by pregnant women (73). The
overall level of adherence was at 47.6 percent with pregnant women at the receiving end
of the study. Those who reported previously had miscarriage, informed about anemia
and had received health education had higher adherence. Furthermore, awareness of the
impact of supplementation and no issues revolved around collection of iron and folic
acid tablets from health facilities was other positive influences to compliance. It raises
useful information on understanding factors affecting compliance with iron and folic
acid supplements and the need to adopt more focused and intensive health-promoting

efforts and behavior-changing communications in the area.

1.10.1 Perception about Folic Acid

If taken during pregnancy, folic acid deficiency causes complications like congenital
heart diseases, preeclampsia, miscarriages,-placental abruption, preterm birth and
multiple births (74). To minimize the development of neural tube defects you should
take 400 mcg of folic acid daily in the form of supplements and food products. For
those who had relatively risky pregnancies in the past this dose should begin about 1-3
months before conception and during the first trimester of pregnancy. According to
WHO, pregnant and postpartum moms should take a DAI containing 30 — 60 mg of iron
and 0.4 mg of folic acid. It is hoped that this supplement will help avoid such situations

as maternal anemia, toksicosis after childbirth, low birth rate and preterm delivery (75).

Several factors can impact folic acid supplementation during pregnancy, including the
mother's age, educational background, marital status, employment situation, number of
previous pregnancies, income level, whether the pregnancy was planned or not, and the
degree of awareness and understanding regarding the importance of folic acid
supplementation both before and during pregnancy (76).
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Perception involves selecting, organizing, and interpreting sensory information.
Selection refers to focusing attention on specific sights, sounds, tastes, touches, or
smells from the environment. Organization involves arranging the selected information
into a coherent pattern in the mind. Interpretation is the process of assigning meaning to
the information by recalling relevant and familiar details to make sense of what is being

perceived (77).

Nurses play a pivotal role in educating women about the benefits of folic acid. Their
role extends beyond merely providing information; they have a unique opportunity to
influence women's behaviors concerning folic acid intake and dietary choices. This
includes dispelling misconceptions about vitamin use, offering solutions to overcome
obstacles to daily folic acid consumption, and helping women make healthier food
decisions (78).

Teaching about folate consumption is vital for preventing nutritional deficiencies, and
nurses are ideally situated to offer this education. With their ongoing interactions with
women and their accessibility, nurses act as a primary resource for guidance. They can
assist women in managing their diet, weight, and avoiding harmful nutritional practices
(79).

A deficiency in maternal folic acid is associated with birth defects, marking it as a
major global health concern. Enhancing awareness and promoting positive attitudes
towards folic acid intake among pregnant women can help avert complications. Neural
tube defects (NTDs), including spina bifida and anencephaly, are seen in approximately
1-5 per 1,000 live births worldwide (80).

In the U.S., the occurrence of NTDs is about one per 1,000 pregnancies, with
approximately one third of these pregnancies ending in spontaneous or elective
abortion. This results in roughly 2,500 live births with NTDs each year in the U.S. (81).

Globally, between 300,000 and 400,000 infants are born annually with conditions such
as spina bifida and anencephaly. In Egypt, the prevalence of congenital malformations
(CMs) among children aged 0-18 years is around 2%. Specifically, central nervous

system (CNS) anomalies occur at an estimated rate of 26.92%. CNS anomalies are
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among the most frequent congenital disorders in both live-born and stillborn infants, a
trend that is evident in Egypt and worldwide (82).

1.11 Role of pharmacists counselling in folate compliance

Recent study showed the need for care practitioners to be educated and trained
regarding nutritional supplements, especially folic acid, during pregnancy, and the fact
that pharmacists are at a selling point puts them in a better position to advise women on
the use of nutritional supplement(63) , There is a significant correlation between
participants' level of awareness and positive pregnancy outcomes. Pharmacists have
been identified as a crucial source of information regarding folic acid, with their
counseling significantly influencing the regularity of folate intake. In a cross-sectional
study conducted in Serbia with 730 pharmacists, 96.6% correctly identified deformities
preventable by folic acid, and 77.0% were aware of the recommended dosage for

women of childbearing age (63).

Additionally, a health promotion program titled "Knowledge and Use of Folic Acid
Among College Women," organized by pharmacy students and faculty in 2010,

emphasized the role of pharmacists in public health.

The program intended to assess the changes in college women’s knowledge regarding
folic acid, prevention of neural tube defects, and use of multivitamin. They comprised
of an oral session where more information about folic acid supplementation was given
and other friendly jingling buzzers. This practice program was a big success as 32
college women came to the presentation on their own free will and 78.2 % (25 women)
complied to do the four week post test which is 83. Mean test scores and responses to a
set of questions regarding folic acid and neural tube defects were also compared pre and
posttest for increased correctness with an overall P < 0.0001 for test scores and P < 0.05
for each question. Participants also indicated a highly significant improvement in
multivitamin use frequency > 4 times per week (P = 0.023). Recipients of the targeted
health promotion efforts by pharmacy professionals and students should increase their
knowledge and engage in better health habits according to these results among college

women.
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1.12 Knowledge, Attitudes, and Practices for Counseling Among Pharmacists

Sample of pregnant and lactating women attending antenatal clinics in Dar Es’ Salaam
were used to assess the knowledge, attitude and practice: utilising iron and folic acid
(IFA) supplementation among HIV positive women (84). Further, knowledge,
perception and counseling practices of Serbian pharmacists and pharmacy technicians
about folic acid have been explored by Milica Zekovi¢ and Dusanka Krajnovi¢ in 2019
(64). Their survey of 730 participants revealed that 96.6% accurately identified
deformities that folic acid can prevent, and 77.0% knew the recommended dosage for
women planning to become pregnant. However, only 61.1% were aware of the optimal
timing for folic acid intake, and 42.9% knew the correct dose to prevent neural tube
defects (NTDs). Interestingly, 43.2% of pharmacy technicians did not see it as their role
to offer counseling on preventing congenital anomalies, in contrast to only 4.7% of
licensed pharmacists and none of the interns holding this view (y2 = 198.287; df = 4; p-
value < 0.001). The study highlighted the need for targeted education to improve
knowledge and ensure consistent counseling practices among pharmacy professionals in

Serbia.

Bethany L. Murphy and Natalie A. DiPietro (2012) investigated the long-term impact of
a pharmacist-led educational program on college women's understanding and use of
folic acid (85). The study involved 32 participants, with 84% (27 women) completing
the 12-month follow-up. Results at the 12-month mark showed significant
improvements in knowledge, particularly regarding folic acid-rich foods (p-value =
0.023), spinal development (p-value = 0.011), and NTD prevention (p-value = 0.044).
Nonetheless, no significant knowledge improvements were noted concerning the
recommended daily intake of folic acid (p-value = 0.817) and the challenge of obtaining
sufficient folic acid through diet alone (p-value = 0.617). Furthermore, there was no
significant increase in regular multivitamin use (> 4 times per week) from the baseline
(p-value = 0.592). These findings suggest that while the program successfully enhanced
specific aspects of folic acid knowledge, further intervention is needed to address other

areas.
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Claire R. Rodrigues and Natalie A. DiPietro (2012) researched community pharmacists'
knowledge and counseling practices about folic acid in Ohio (86). Out of 122
pharmacists surveyed, 95.1% knew folic acid prevents some birth defects. However,
only 22.9% "always" or "usually” discussed multivitamins with women of childbearing
age, and just 15.6% did so for folic acid supplements. There were notable knowledge
gaps, with 63.1% correctly identifying the recommended dose for most women of
childbearing age, but only 13.1% knew the dose for women with a history of NTD-
affected pregnancies. Pharmacists preferred getting more information through
continuing education programs, pharmacy journals, and the Internet. The study
underscores the need for targeted education to improve counseling practices among

community pharmacists in Ohio.

Studies about Folic Acid in the World Taking folic acid supplements early in pregnancy
can greatly lower the risk of neural tube defects (NTDs). Despite the well-documented
advantages of folic acid, there is a lack of comprehensive data on public awareness,
attitudes, and consumption patterns. A study conducted in China assessed the
understanding, attitudes, and practices of healthcare professionals regarding folic acid
and its role in preventing NTDs. The research found that while there was general
awareness of folic acid's preventive benefits, significant gaps in knowledge persisted,
which could result in suboptimal preventive practices. The study suggested that
additional training for healthcare providers is necessary to improve their knowledge and

practices related to folic acid (87).

Another investigation evaluated community pharmacists' awareness of folic acid's role
in NTD prevention. Out of 122 pharmacists surveyed, 116 (95.1%) recognized that folic
acid helps prevent certain birth defects. Nevertheless, only 28 (22.9%) frequently
discussed multivitamins with women of reproductive age, and just 19 (15.6%) regularly
talked about folic acid supplements. The pharmacists indicated that they preferred
continuing education programs, professional journals, and online resources for gaining
more information about folic acid and its preventive role. The study highlighted that
community pharmacists have a significant opportunity to contribute to public health by
advising women about folic acid intake. Offering educational resources could enhance

pharmacists' knowledge and support their role in patient education (87).
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In Japan, a decade-long study examined if changes in women'’s lifestyles were leading to
a decrease in spina bifida cases. Participants recorded their dietary intake over three
days, and lifestyle surveys revealed a notable rise in folic acid awareness and
supplement use, with the proportion of women knowledgeable about folic acid
increasing from 15.3% to 43.7% and those taking supplements rising from 9.1% to
61.5% between 2002 and 2011. The dietary records showed average folate intake
between 260 and 360 micrograms daily, which is below the government-recommended
daily allowance. However, there was a significant increase in the percentage of pregnant
women in their first trimester who took folic acid supplements from 4 weeks before
conception to 12 weeks afterward, jumping from 7.4% in 2003 to 69.6% in 2011.

The findings indicated that lifestyle changes among pregnant women in Japan have
increasingly supported the reduction of spina bifida risk over the past decade. The study
highlighted the importance of ongoing education by healthcare professionals, including
doctors, nurses, midwives, dietitians, and pharmacists, in promoting daily folic acid

intake of 400 micrograms for women planning to conceive or of childbearing age (86).

It is well established that, to minimize the risk of NTDs, adequate amounts of folic acid
must be consumed before and during early pregnancy. Subsequently, international
health organizations advise pregnant women or intending to be pregnant should take at
least 400 pg of folic acid daily to reduce the risk of NTDs. This recommendation is
backed by current talks showing that increased folic acid intake may reduce most kinds
of folate related NTD (88).

1.12.1 Knowledge of Folic Acid

Folic acid together with folate is an important vitamin B9 that plays diverse functions in
our body. This molecule is needed for DNA synthesis, fix and methylation and is also a
derivative in various biochemical series. Ideally, folate is important in fast growing
body tissues amongst pre-certain critical developmental stages like infancy and
pregnancy. The failure to take folic acid before conception results in neural tube defects
(NTDs) (89).

It underlines the importance of folic acid in maternal and fetal health and the necessity
of the enhanced promo- tion of folic acid and women’s awareness of its importance

during the childbearing period.
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According to the data, worldwide, the hidden hunger is widespread, and about 2 billion
people lacked the amounts of micro micronutrients necessary for the human body. This
condition affects the health status and Economic growth and proper intervention is vital
in addressing most of the MDGs. Southern Africa, India and Afghan are countries
where hidden hunger is predominant; factors like stunting, iron deficiency anemia and
vitamin A deficiency are prevalent in these regions. malnutrition and hence,
micronutrient deficiencies are responsible for 1.5 — 12% DALYSs in thirty six countries
(90).

1.12.2 Impact of Folate on Health

From the outlined findings in the study, there is a clear significance of folate
concentration in determining birth weight. UP 4 There is a positive dose response
relationship between folate intake and birth weight, where each increase in the folate
intake by a fold increases birth weight control by 2 fold (17). Maternal low folate intake
was also established as contributing to higher odds of infancy autism spectrum disorders
(91). Early systematic studies do indicate potential relationship between folic acid
consumption and lack of Down syndrome (92) and that supplementary consumption of
folic acid before and during pregnancy may reduce risk of congenital heart diseases in
babies (93).

1.12.3 Neural Tube Defects (NTDs) Incidence

Globally, the incidence of neural tube defects (NTDs) varies between 1.0 and 10.0 per
1,000 live births, with anencephaly and spina bifida (SB) being the predominant types,
occurring with nearly equal frequency (94). In the United States, a comparison between
a 24-month period before and after mandatory fortification (1995-1996 vs. 1999-2000)
showed a reduction in NTDs. Prior to fortification, there were approximately 2,490
cases of spina bifida and 1,640 cases of anencephaly annually. Post-fortification, these
figures decreased to about 1,640 cases of spina bifida and 1,380 cases of anencephaly,
leading to an overall reduction of 27% in NTDs (95).

In Swat, Pakistan it ranges from anencephaly 11.33 per thousand birth and spina bifida

is 0.72 per thousand birth respectively (96). Further, in one of the preliminary cross

sectional study conducted on pregnant women attending any ANC clinic in a tertiary

care hospital in Rawalpindi 57% anemia was found due to iron deficiency, 20% folate,
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19% with both iron and folate and 4% with cobalamin deficiency during the first ANC

Visit.

These findings therefore call for increase awareness and fortification of essential
micronutrients especially folic acid to enhance reproductive health of women of child

bearing age as well as their newborns across the world.

1.12.4 Knowledge Regarding Folic Acid Deficiency Among Women of
Childbearing Age (WOCBA)

Knowledge of folic acid deficiency is weak among WOCBA, with many WOCBA
demonstrating poor perception and behaviour towards the importance of folic acid and
supplementation. Unfortunately, folic acid is taken by few women either prior to
pregnancy or during pregnancy. The best way to minimize the occurrence of
micronutrient deficiencies, therefore, has to do with enhancing education. To this effect
therefore, there is need to educate the WOCBA about the need to fight this hidden
hunger. This can be done involving the health facility staffs, community health worker,
pharmacists, using media facilities, symposiums and workshops. Lack of knowledge is
a causal factor in the deficiency of folic acid a preventable public health problem more

education is therefore required.

1.12.5 Knowledge of Pregnant Women About Folic Acid

Assessing pregnant women’s knowledge and attitudes regarding folic acid
supplementation is essential for understanding their level of awareness. This assessment
should cover their knowledge of natural folic acid sources, its role in preventing neural
tube defects, and the guidelines for preconception intake. Additionally, it is important to

evaluate their attitudes toward adhering to folic acid supplementation (98).

Maternity nurses are pivotal in advancing and preserving the health of pregnant women
and their babies. They play a key role in educating expectant parents about the
significance of early and continuous prenatal care. Evidence shows that infants whose
mothers receive folic acid supplementation during pregnancy experience better health
outcomes. Providing comprehensive prenatal care is essential for ensuring the well-

being of newborns. Prenatal nurses support expecting mothers by helping them avoid,
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identify, and manage potential health issues that could arise before, during, or after
childbirth (99).
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Chapter Two

Methodology

2.1 Introduction

In this section, the researcher shows the most common aspects the methodological
approach that was applied to conducted the current study, including its design, site,
setting, sampling, data collection tool and process, and statistical analysis, for two part
The first part was pregnant women, the second part was pharmacists .

2.2 Part 1: Pregnant women

2.2.1 Study design

A quantitative, cross-sectional study was used to achieve the purpose of the study, The
study was conducted between (October 1, 2021 and January 7,2023).

2.2.2 Setting

The study was carried out on pregnant women : the prenatal care clinics / PHC centers

(MOH) in where the pregnant women were selected and fulfilled the questionnaire, in
Qalqilia .
2.2.3 Population and sample size

The accessible population of pregnant women was 390 as mentioned by ministry of
health- . The sample size was computed by Raosoft (2008) software in wich the size of
the population was preserved at 350 ,the response rate was set at 50% whereas the
confidence interval and margin of error were set at 98 % and 2% .

2.2.4 Inclusion criteria

include all pregnant women who live in galgilia district and attending to Prenatal clinic .

2.2.5 Exclusion criteria

Pregnant women who didnt attend to prenatal clinic.
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2.2.6 Study instrument

Data collection was conducted in one point of time for every participant that agrees to
enter the study, by a structured questionnaire that we developed to cover all the aspects
regarding this topic. A pre-tested assisted -administered questionnaire included both
closed and open ended questions relating to-pregnant woman's knowledge of folic acid,

awareness and compliance

The data collection tool composed of The first section about pregnant women that
composed of five parts, the first part is demographic data, which is reflected by
question number from 1-18, the second part is scale of awareness and knowledge, which
is reflected by question number from 19-32, the third part is scale of Nutritional habits,
which is reflected by question number from 33-34, the fourth part is scale of
Compliance, which is reflected by question number from 35-43, the fifth part is scale of

barriers, which reflected by question number from 44-52 questions.

2.2.7 Variables

Independent variables: 1 -Demographic variables: including, age, place of residence,
income, education, housing condition, marital status, social variables, number of
pregnancies, number of births , 2 - Dietary data, 3- Pregnancy health indicators such as
weight gain, anemia, risks . Dependent variables: Knowledge attitudes, compliance

Mediatieng variables: self efficacy and motivation .
Moderating variables: barriers

Control variables: commitment visiting time , regular visit, information that provided

about supplement.
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Figure 1

Conceptual framework

commitment visiting time ,
regular visit, information
that provided about
supplement.

self efficacy and motivation

knowledge , attitude ,

Demoghraphic data y
compliance

Barriers

Validity and Reliability of the Questionnaire

Validity: Experts in public health reviewed the questionnaire to determine its content
validity. This review confirmed that the questions effectively addressed the key aspects

of folic acid knowledge and practices intended for measurement.

Reliability: To ensure reliability, a pilot study was conducted before the main research.
This preliminary study involved 15 randomly selected pregnant women to test the
clarity and practicality of the questionnaire. It took between 15 and 30 minutes for
participants to complete the questionnaire. The reliability was further validated by a
Cronbach’s alpha value of 0.90, demonstrating strong internal consistency and

supporting the questionnaire’s suitability for the main study.

2.2.8 The scoring system
We have one scale statement for 3 choices of likert scale was scored as following:

2 Scale depends on the interval length=range/number of intervals, interval length= (3-
1)/3=0.67. The following table represents the result:
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Low level 1-less than 1.67
Medium level 1.67- less than 2.34
High level 2.34-3

Likert, Rensis (1932). "A Technique for the Measurement of Attitudes"”. Archives of
Psychology 140: 1-55

2.2.9 Ethical considerations

This study was conducted following approval from the institutional review board (IRB)
at An-Najah University (Annex A). Prior to the study, every participant was presented
with a consent form, ensuring that voluntary participation was clearly explained.
Personal information, including names, were not revealed, and strict confidentiality
measures were applied, using the collected data exclusively for study purposes.
Participants were assured of no adverse consequences for refusing participation,
ensuring the quality of care. Each participant received an explanation of the study's

objectives and tools, with sufficient time provided for any questions or concerns.

2.2.10 Data collection

After obtaining approval from the An-Najah University, the researcher contacted to the
Ministry Of Health present the purpose of the study , the researcher went to prenatal
clinic and selected pregnant women who attended to it randomly, while the researcher
was available in setting , distributed the questionnaire to the pregnant women in the
waiting room and answer or explain them, questions if needed , they were encouraged

to read and answer the questionnaire , Arabic version of the instrument was used .

2.2.11 Data Analysis

The data was systematically categorized, organized, and tabulated for analysis using
SPSS statistical software. Descriptive statistics, including frequency, percentage, mean,
and standard deviation, were employed to summarize the data. Statistical significance

was determined with a threshold set at p<0.05.
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2.3 The Second Part: Pharmacists
2.3.1 Study Design

A quantitative cross-sectional study design was implemented to meet the study

objectives. Data collection occurred between October 1, 2021, and January 2, 2022.

2.3.2 Setting

The study was carried out on pharmacists: the community pharmacies in where the

pharmacist fulfilled the questionnaire in Qalgilia district.

2.3.3 Population and sample size

The accessible population of pharmacists was 208 as mentioned by the Palestinian
pharmacists syndicate ( Qalailia branch ) distributed in Qalgilia district. They were the
same sample size but 48 of them could not be reached or complete the questionnaire, for
various reasons (13 participants did take a vacation , 23 They were not present at their
workplace at the time of my visit ,12 It was not possible to reach them due to poor or
unavailability of roads and transportation in their areas),160 participants completed the

questionnaire .Using convenient method .

2.3.4 Inclusion criteria

all pharmacists who had worked in pharmacies in Qalagilia.

2.3.5 Exclusion criteria

The pharmacists were excluded if they hadn’t work in pharmacies .

2.3.6 Study instrument

Data collection was conducted in one point of time for every participant that agrees to
enter the study, by a structured questionnaire that we developed to cover all the aspects
regarding this topic. A pre-tested self-administered paper based English questionnaire
included both closed and open ended questions relating the role of pharmacists in
guiding pregnant women. The data collection tool composed four parts ,the first part is
demographic data ,which is reflected by the question numbers from 53-60 , the second
part is scale of the role of pharmacists ,which is reflected by question number from 61-

63, the third part is scale of attitude m which is reflected by question number from 64-
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67 , the fourth part is scale of knowledge ,which is reflected by question number from
68- 72 questions .

2.3.6.1 Independent variables (pharmacist)

Pharmacists demographic variables (your major, graduation year, place of study, age,
sex, relationship to workplace, place of residence,)

2.3.6.2 Dependent variables (pharmacist)

-Pharmacist knowledge and attitudes, role of pharmacists.

2.3.7 Validity

The content validity of the questionnaire was evaluated by experts in public health .

2.3.8 Reliability

Before conducting the study, a quantitative pilot study was performed to assess the
reliability of the questionnaire. This pilot study aimed to evaluate the clarity and
usefulness of the study tools and to estimate the time required to complete them. It
involved a random sample of 15 pharmacists. The questionnaire took between 10 and
15 minutes to complete. The reliability of the questionnaire was confirmed with a
Cronbach’s alpha value of 0.90, indicating high internal consistency and suitability for

use in the main study.

2.3.9 The scoring system

We have one scale statement for 3 choices of likert scale was scored as following

2 Scale depends on the interval length=range/number of intervals, interval length= (3-

1)/3=0.67. The following table represents the result:

Low level 1-less than 1.67
Medium level 1.67- less than 2.34
High level 2.34-3
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Likert, Rensis (1932). "A Technique for the Measurement of Attitudes"”. Archives of
Psychology 140: 1-55

2.3.10 Ethical considerations

This study was conducted following approval from the institutional review board (IRB)
at An-Najah University (Annex A). Prior to the study, every participant was presented
with a consent form, ensuring that voluntary participation was clearly explained.
Personal information, including names, were not revealed, and strict confidentiality
measures were applied, using the collected data exclusively for study purposes.
Participants were assured of no adverse consequences for refusing participation,
ensuring the quality of care. Each participant received an explanation of the study's

objectives and tools, with sufficient time provided for any questions or concerns.

2.3.11 Data collection

After obtaining approval from the An-Najah University, the researcher contacted to the
Palestinian Pharmacists Syndicate — Jerusalem ( Qalgilia branch ) present the purpose of
the study , the researcher took the list of pharmacists from the Palestinian pharmacist
syndicate — Jerusalem (Qalgilya branch ) , consisting of the names and locations of all
pharmacies in Qalgilya city , the researcher went to all pharmacies in the city and
selected all pharmacists working in them .

The researcher went to all shifts to collect data from all of them until the required
proportion number of the sample was achieved without any assist or read a questions.
English version of the instrument was used as all eligible participants are fluent in
English.
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2.3.12 Data analysis

Data were categorized, organized, and tabulated for statistical analysis using SPSS

software. The analysis included:

Frequency: Counting occurrences of specific responses.

Percentage: Calculating the proportion of each response relative to the total.
Mean: Computing the average value of the responses.

Standard Deviation: Measuring the dispersion or variability of the responses.

The significance level for interpreting the results was set at p<0.05, indicating that
differences or associations were considered statistically significant if the probability of

their occurrence by chance was less than 5%.
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Chapter Three

Results

The first group of the study participants consisted of 350 pregnant women who were
mainly residents of Qalgilya city (62%), whereas fewer number were residents in
villages. More than half of the study women were from age 25-35 years. Also, more
than 50% of the study participants were with Bsc degree. This group of women
household income was from 2000-5000 shekel and majorty of women were housewives

and not working as is shown in table 1.

Table 1

Distribution of percentage of participants among pregnant women according to their

demographic data (n=350)

Variable levels NO. (%)
Residence City 217 62.0
Village 133 38.0
Age Between 17-24.9 years 118 33.7
Between 25-34.9 years 209 59.7
Between 35-45 years 23 6.6
Education level Preparatory school 48 13.7
High school 79 22.6
Vocational training 24 6.9
Bachelor 182 52.0
More than bachelor 17 4.9
Family income Less than 2000 NIS 40 114
Between 2000-5000 NIS 162 46.3
More than 5000 NIS 148 42.3
Work nature House wife 269 76.9
Employee 81 23.1

With regards to disease history. The study group had less than 5% prevalence of health
conditions such as diabetes mellitus, high cholesterol and asthma and no neurological
diseases. Constipation was present in 30% of study group, anemia was present in 30%
in the study group, normal hemoglobin was present in 44%. Most of the women had
more than one pregnancy, 27.7% of women had one miscarriages, 6.3% had more than
once miscarriages (Table 2).
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Table 2

Distribution of pregnant women according to their medical history (n=350)

Variable levels NO. (%)
Health problem Diabetic 16 4.6
Blood pressure 11 3.1
High cholesterol 17 4.9
Asthma 6 1.7
Neurological disease 0 0.0
Other than that, 300 85.7
You had Constipation Never 243 69.4
Sometimes 75
Always 32 9.1
You had Anemia Never 236 67.4
Sometimes 81 23.1
Always 33 94
Hemaoglobin level Less than 10 38 10.9
Between 10-12 157 44.9
More than 12 155 44.3
Ferritin level Low 28 8.0
Normal 72 20.6
I don't know 250 714
Number of previous pregnancies One time 68 194
More than one 230 65.7
I've never been pregnant 52 14.9
Number Miscarriages One time 97 21.7
More than one 22 6.3
I've never been abortion 231 66.0
Twins One time 36 10.3
More than one 2 0.6
I've never been birth 312 89.1

Table 3 represents participants' answers on questions that test the knowledge on folate.
With regards to folate sources, the most food items the participants thought could be
good sources for folate included: fruits, vegetables, fish and meat. Participants showed
medium to high knowledge on aspects such as taking folate from supplementation,
relationship between folate and successful pregnancy, prevention of anemia, protection
from malformation, DNA synthesis, regulation of menstruation and prevention of

menstruation. The participants did not think that folate supplementation is related to

child gender or infant weight.
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Table 3

Distribution of means and standard deviations of the level of knowledge of pregnant women

regard taking folic acid and iron

Statement Mean St.D Level
Knowledge about food Sources

1. Is Fruits good source of folate 2.25 0.83 Medium
2. Is Green vegetables a good source of folate 2.37 0.82 High

3. Is Milk a good source of folate 1.94 0.81 Medium
4. Is Sea food /fish good source of folate 2.32 0.85 Medium
5. Is Meat a good source of folate 2.25 0.83 Medium
6. Is Breakfast cereal a good source of folate 1.76 0.87 Medium
7. Is Bread a good source of folate 1.67 0.75 Medium
Other Knowledge

1. As a part of food and drink, there are other ways that

women who are pregnant or planning to become 2.16 0.93 Medium
pregnant can get folic acid

2. Eatmg food that contains iron and folic acid is better 147 0.83 Low
than taking supplements

3. Taking iron and folic acid supplements increase the 1.99 0.71 Medium
chance of pregnancy

4. Taking iron and folic acid supplements increase the 147 0.83 Low
chance of get a boy

5. Ad_herence to folic acid supplements helps prevent 242 0.67 High
anemia

6. Folic acid enhances the protection of the fetus from .
malformations (neural tube malformation) 2.56 0.64 High

7. Folic acid is essential for building DNA 2.19 0.70 Medium
8. Taking folic acid helps regulate the menstrual cycle  1.77 0.69 Medium
9. Does folic acid reduce the chances of abortion 1.80 0.68 Medium
10. Folic acid deficiency reduces the weight of the 161 0.63 Low
fetus from the normal

Total average of knowledge 1.97 0.32 Medium

In table 4, the compliance to using the mineral and vitamins supplementation was high

to medium with regards to many aspects such as taking supplementation on time,

regular visits to health care centers, and whether information was provided to

participants by healthcare worker and whether the participants were referred to

nutritionists.
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Table 4

Distribution of Means and standard deviations of the level of compliance of pregnant women
regard taking supplementation

Standard

Statement Mean Deviation Level
Iron supplement has been taken in the previous 6 months 2.04 ~ 0.86 Medium
Are you _taking any kind of supplement or vitamins at the 261 0.65 High
present time

Supplements and vitamins are taken regularly 248  0.66 High

Do you have regular visitation to prenatal care clinic 2.76 0.52 High
Commitment to the visiting times 198  0.56 Medium
Iron and folic acid supplementation received at each visit ~ 2.58 0.66 High
Information about these supplements has been provided 2.56 0.65 High
The participants was referred to a nutritionist 1.15 0.52 Low
Total average of compliance 2.27 0.30 Medium

In table 5, participants indicated that they received clear and adequate information with
regards to many supplements and that there is low level of barriers in terms of reach to
places where supplementations are distributed and the presence of conditions that

prevents the use of those supplements.

Table 5

Distribution of Means and standard deviations of the level of the barriers that prevent pregnant

women using supplements

Standard

Statement Mean o Level
Deviation

Clarity and adequacy of instructions
Instruction to take iron and folic acid supplementation 2.62 0.65 High
Iron intake during pregnancy 2.69 0.58 High
lodine intake during pregnancy 1.50 0.77 Low
Calcium intake during pregnancy 2.09 0.82 Medium
Distance between the place of residence and the center 1.53 0.75 Low
Presence of a health conditions that could interfere with

1.25 0.61 Low
the use of supplements
Total average of barriers 1.99 0.41 Medium
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Table 6

The differences in Knowledge and compliance regarding folic acid and other supplementation
according sociodemographic variables

Variable Category N Mean SD F p-value
Knowledge
Age 17-25y 118 1.94 0.28 1.14 0.32
26-35y 209 1.98 0.36
36-45y 23 2.04 0.17
School Preparatory 48 1.63 0.24 21.6 0.00
High school 79 2.01 0.33
Vocational 24 19 0.22
Bachelor 182 2.06 0.28
Graduate 17 1.96 0.4
Work Wife 269 1.98 0.33 T=0.42 0.67
Employee 81 1.96 0.32
Place City 217 1.93 0.31 T=-3.1 0.00
Village 133 2.04 0.33
Income Less than 2000 40 171 0.21 30.2 0.00
NIS
2000-5000 NIS 162 1.92 0.29
5000 NIS 148 2.1 0.32
Number  of Onetime 68 2.05 0.31 6.3 0.00
pregnancies
More than one 230 1.98 0.33
time
Never 52 1.85 0.27
Compliance
Variable Category N Mean SD F p-value
Age 17-25y 118 2.24 0.28 1.17 0.31
26-35y 209 2.29 0.32
36-45y 23 2.25 0.34
School Preparatory 48 2.23 0.32 0.95 0.43
High school 79 2.26 0.33
Vocational 24 2.31 0.17
Bachelor 182 2.28 0.29
Graduate 17 2.38 0.42
Work House wife 269 2.26 0.31 -1.34 0.18
Employee 81 2.31 0.28
Place City 217 2.27 0.33 -0.32 0.75
Village 133 2.28 0.27
Income Less than 2000 40 2.24 0.32 0.35 0.71
NIS
2000-5000 NIS 162 2.27 0.28
5000 NIS 148 2.29 0.33 0.49 0.61
Number  of Onetime 68 2.28 0.31
pregnancies
More than one 230 2.28 0.31
Never 52 2.24 0.26
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Table 6 shows the differences in knowledge and compliance according to
sociodemographic variables. There was no significant differences in knowledge about
supplementation between categories of work and age. The knowledge score was higher
for more educated, higher income, and one pregnancy relative to other categories,
whereas there was no significant difference in compliance according to
sociodemographic variables.

Section 2: Pharmacist Survey

The second survey consisted of 160 pharmacists who mainly with Bsc in pharmacy,
fewer were pharmacy technicians, another segment were pharm D. 53.8% were males,
31% were employers and the rest were employee. Many were residents of cities.

Table 7

Sociodemographic Description of study pharmacists (n=160)

Variable levels Frequency (%)
Major Pharmacist 106 66.2
Assistant pharmacist 21 13.1
Doctor of pharmacy 33 20.6
Sex Male 86 53.8
Female 74 46.2
Relationship to the Owner 50 31.2
workplace Employee 98 61.3
Owner the license and work with it 12 7.5
Place of residence City 125 78.1
Village 35 21.9

Table 8 describes the perception of pharmacists in their role in instructing and guiding
pregnant women on using folate supplementation. The pharmacists, had medium
confidence in their ability to help pregnant women to deliver a healthy baby, they said
they had a medium effect on womens' decision on take supplementation and they have
medium role in supporting the health of pregnant women and her infant. The
pharmacists highly supported that women who are planning to become pregnant should
take supplementation of folic acid and they had medium support to give women
discount or promotional items to support healthy pregnancy. The pharmacists highly
supported that folic acid supplementation had high degree of effect on women and
infant health and low support that the supplementation is only suitable for protection

from anemia.
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Table 8

Distribution of Means and standard deviations of the perception of pharmacists in instructing
and educating women to intake folic acid

Statement Mean Stan_da.r d Level
Deviation

Perception of pharmacists in instructing and educating women
Confidence that you can help pregnant women give birth

0 a healthy baby. 2.32 0.71 Medium
The pharmamstl doe_sr!t have much influence on a 220 0.63 Medium
pregnant women's decision to take the supplement.
The pharmacist plays an important role in encouraging
and supporting the health of the pregnant woman and the 2.29 0.55 Medium
health of her child, its necessary to take supplement.
Role of pharmacist 2.25 0.50 Medium
Attitudes
Girls about to get married advised to use iron and folic
acid supplements 2.67 0.63 High
Give pregnant women discount or promotional items
when they purchase supplements 1.79 0.57 Medium
Attitude

2.23 0.38 Medium
Knowledge
To which degree is the effect of iron and folic acid
supplements during pregnancy on women's health 2.85 0.56 High
To which degree is the effect of iron and folic acid
supplements during pregnancy on the health of fetus 2.76 0.81 High
Iron and folic acid supplementation is only for pregnant
women who suffer from anemia 1.79 0.86 Medium
Knowledge 2.47 0.74 High
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Chapter Four

Discussions and Conclusions
4.1 Introduction

This discussion examines the study's findings in the context of existing research and
provides an evaluative perspective from the researcher. Evidence indicates that taking
folic acid supplements before conception is linked to a reduced risk of neural tube
defects (NTDs), and maintaining supplementation throughout pregnancy is effective in
preventing megaloblastic anemia. It is generally recommended that women intake at
least 400 mcg of folic acid daily. Despite mandatory fortification of flour with folic
acid, providing women with guidance on folate supplementation remains crucial. Public
awareness campaigns are also important to encourage its use, as these strategies have

successfully diminished NTD rates in several countries (62).

Neural tube defects are serious birth anomalies affecting the early development of the
brain, spinal cord, and associated structures. They rank as the second most common
type of congenital defect, with an incidence of 2-3% among live births. Conditions like
anencephaly are invariably fatal, while spina bifida can lead to a spectrum of physical

and cognitive disabilities (65).

Reports from various countries reveal a significant discrepancy in awareness and use of
folic acid supplements among pregnant women. For example, awareness is notably low
in Spain (6.9%) and Ireland (2.7%), where folic acid intake is similarly low. In contrast,
countries like the USA and Canada exhibit better adherence rates, ranging from 25% to
45%. This lower intake in some regions may be linked to high rates of unplanned
pregnancies and late initiation of antenatal care. Additionally, many women struggle
with identifying good dietary sources of folate (65). Health workers and media are
primary sources of information on folic acid, but increasing education on this topic

could improve awareness and compliance (65).

In the United States, about 85% of women are aware of the benefits of folic acid
supplementation. In Qatar, however, only 53.7% of women have heard of folic acid, and
merely 15% understand its role in preventing neural tube defects. A study in Taipeli

found that just 15.6% of women took folic acid before conception [55] (100).

44



Awareness levels vary across other regions, with 60% in Lebanon, 37% in Nigeria, 93%
in Jordan, and 88% in Saudi Arabia (101).

The World Health Organization recommends that women who are planning to conceive
should take 400 mcg of folic acid daily and continue this regimen for the first 12 weeks
of pregnancy. Despite a high level of awareness about the benefits of folic acid,
adherence to supplementation remains notably low in many Middle Eastern countries.
For instance, rates of folic acid supplementation are 6.2% in Lebanon, 8.8% in Egypt,
16.9% in Jordan, and 17.6% in Israel (101). Folic acid can be obtained from dietary
sources such as green leafy vegetables, including broccoli, spinach, and romaine lettuce,
as well as fruits like oranges and bananas.

4.2 What is the level of knowledge of pregnant women in Qalqgilya district/ towards

taking folic acid?

It was noticed that the level of knowledge of pregnant women in Qalqgilya district/
towards taking folic acid an is medium, the mean score equals (1.97) which is moderate
score , the highest mean score equals (2.56) related to item ™ folic acid enhances the
protection of the fetus from malformations (neural tube malformation)™ with shows high
level of estimation, The lowest mean is (1.47) related to the item (Taking iron and folic
acid supplements increase the chance of get a boy) which shows low level of estimation.

The study sample knows that “Green vegetables a good source of folate, Adherence to
folic acid supplements helps prevent anemia and Folic acid enhances the protection of
the fetus from malformations (neural tube malformation) in high degree . The study
knows that (Fruits good source of folate, Milk a good source of folate, Sea food /fish
good source of folate, Meat a good source of folate, Breakfast cereal a good source of
folate, Bread a good source of folate, As a part of food and drink, there are other ways
that women who are pregnant or planning to become pregnant can get folic acid.
Taking iron and folic acid supplements increase the chance of pregnancy. Adherence to
folic acid supplements helps prevent anemia. Folic acid is essential for building DNA,
Taking folic acid helps regulate the menstrual cycle and folic acid reduce the chances of
abortion ) in moderate degree. Finally, eating food that contains iron and folic acid is

better than taking supplements, taking iron and folic acid supplements increase the
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chance of get a boy and folic acid deficiency reduces the weight of the fetus from the

normal.

It is obvious that Fruits, Green vegetables, Milk, Sea food /fish, Meat, Bread are very
essential food for healthy body , particularly, pregnant women and the moderate
knowledge is unacceptable. Pregnant women in their conditions must have high
knowledge about nutrition in order for the health of both women and baby. Also, other
knowledge such as eating food that contains iron and folic acid is better than
supplements. Taking folic acid helps regulate the menstrual cycle and Folic acid
deficiency reduces the weight of the fetus from the normal with moderate levels are
unacceptable. Women in pregnancy should increase their knowledge to high or very
high.

These results are compared to Hassan, A. S., & Al-Kharusi, B. M. (2008) survey
assessing the knowledge and use of folic acid among pregnant Arabian women in Qatar
and Oman. . Results of the survey indicated that 94% of the women knew about folic
acid, 41.3% knew it should be taken periconceptionally, 58.5% knew that it prevents
birth defects and 34.4% were able to identify five or more food sources of folic acid.
(102)10.8% respondents of Koirala, S., , & Pokharel, S., (2018) Study result revealed
that they had good knowledge whereas, 65.6% had poor knowledge about
preconception folic acid supplementation. 87.2% had taken folic acid at some point of
pregnancy and 17.6 % of pregnant women had taken preconceptional folic acid. 21.2%
had heard about folic acid supplement and 20% had known about benefits of
preconceptional folic acid. 17.6% knew that it should be taken one month before

conception and 16% answered that it could prevent neural tube defects (103).

The level of compliance of pregnant women in Qalgilya district/ regarding taking
supplementation ranged between medium to high . The mean score equals (2.27)
which is moderate degree of estimation. The highest mean score equals (2.76) was
reflected in items like "regular visitation to prenatal care clinic " which had a high score
level, The lowest score was for " Iron supplement has been taken in the previous 6

months" with a moderate score.
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The high levels of compliance were for the items: taking any kind of supplement or
vitamins at the present time. Supplements and vitamins are taken regularly, regular
visitation to prenatal care clinic, Iron and folic acid supplementation received at each
visit and Information about these supplements has been provided. These indicators
(vitamins are taken regularly, king any kind of supplement or vitamins at the present
time, regular visitation to prenatal care clinic, Iron and folic acid supplementation
received at each visit and Information about these supplements has been provided ) are

positive and in the benefit of the pregnant woman.

Compliance of Iron supplement has been taken in the previous 6 months and
commitment to the visiting times are in a moderate degree and the participants was
referred to a nutritionist in low degree. These should be enhanced to reach high degree

in order for the pregnant to have good period of pregnancy and safety delivery.

In a similar study by Getachew, M., Abay, M., Zelalem, H., Gebremedhin, T., Grum, T.,
& Bayray, A. (2018) showed that the adherence rate was found to be 64.7% [95% ClI
(59.7%, 70.0%)]. Women who had lower knowledge about anemia [AOR; 0.23 95% ClI
(0.14, 0.38)] and not receiving information about importance of iron-folic acid
supplementation [AOR; 0.43 95% CI (0.25, 0.74)] were negatively associated with
adherence to iron and folic acid., Having four or more antenatal care visits [AOR; 2.83
95% CI (1.46, 5.48)] were positively significantly associated with adherence to iron-

folic acid supplementation (104).

In comparison with similar study, Solomon, Y., Sema, A., & Menberu, T. (2021) et al
revealed that 71.8% of pregnant women have adhered to iron/folic acid supplements.
Pregnant women who had >4 antenatal care visits (AOR=3.15; 95% CI: 1.16-9.05), got
advice about iron/folic acid supplementation (AOR=3.12; 95% CI: 1.15-5.29), good
knowledge about iron/folic acid supplementation (AOR=3.56; 95% CI: 1.42-8.54), good
knowledge about anemia (AOR=5.22; 95% CI: 2.06-8.33), and currently anemic
(AOR=2.58; 95% CI: 2.38-9.61) were significantly associated with adherence of

iron/folic acid supplementation (105).

The level of the barriers that prevent pregnant women in Qalgilya district using

supplements is medium, the mean score equals (1.99), the highest mean score equals

(2.69) related to the item "lron intake during pregnancy™ with a high level. The lowest
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mean score related to the statement “presence of health conditions that could interfere

with the use of supplements” with (1.25) which is a low level.

One of the barriers is that instructions to take iron and folic acid supplementation
during pregnancy was not available which means that pregnant should be clearly

instructed well in order to overcome these difficulties .

In a similar study , Lyoba, W. B., Mwakatoga, J. D., Festo, C., Mrema, J., & Elisaria, E.
(2020) study et al. indicated that out of the 320 respondents of the survey, 20.3% (n =
65) adhered to IFAS. Factors associated with adherence to IFAS among pregnant
women included time to start ANC (AOR = 3.72, 95% CI: 1.42, 9.79), knowledge of
anemia (AOR = 3.84, 95% CI: 1.335, 10.66), counseling on the importance of the iron-
folic acid (AOR = 3.86, 95% CI: 1.42, 10.50), IFAS given during clinical visit (AOR =
15.72, 95% CI: 5.34, 46.31), number of meals consumed (AOR = 3.44, 95% CI: 1.28,
9.21), number of children (AOR = 3.462, 95% CI: 1.035, 11.58), and distance to health
facility (AOR = 0.34, 95% CI: 0.131, 0.886) (106).

Qualitative findings revealed that delayed first ANC visit, lack of remainder for
pregnant women to take IFAS, low awareness about the negative effects of anemia, low
of knowledge of IFAS and management of side effects, negative beliefs about the use of

IFAS, and follow-up mechanism were major reasons for poor adherence.

4.3 The differences in knowledge and compliance according to

There were no significant differences in knowledge about supplementation between
categories of work and age. The knowledge score was higher for more educated, higher
income, and one pregnancy relative to other categories, whereas there was no

significant difference in compliance according to sociodemographic variables.

High levels of education ,high levels of monthly income and one pregnhancy were
associated with better knowledge scores about supplementation because study sample
individuals with these levels have more abilities to get knowledge due to their positions
in the society.
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In contrast to the findings presented by Mary Wanjira Kamau, Waithira Mirie, and
Samuel Kimani in their study on compliance with Iron and Folic Acid Supplementation
(IFAS) among pregnant women in Kiambu County, Kenya, our research produced
different results. Their study reported a prevalence of 32.7% for IFAS compliance
among 364 respondents, with 40.9% scoring high on IFAS knowledge. However, our
study did not agree with their observed association between high knowledge levels and

compliance, our results indicated a disagreement in this finding .

4.4 The Perception of Pharmacists in their Role in Instructing and guiding

Pregnant Women on using Folate Supplementation

Pharmacists Perceptions and Attitudes were moderate towards educating pregnant
women on folic acid supplementation and having influence on a pregnant women's
decision to take the supplement. Probably and up to author knowledge because nutrition
education in pharmacy school and continuous education for practicing pharmacist is not
sufficient. Despite that, giving pregnant women discount or promotional items when
they purchase supplements was modest this was probably done to improve sales from
pharmacies rather than as a part of health education .Hence there should be initiatives to
improve pharmacists involvement in spreading health education in aspects related to
nutrition of society by holding community course to show pharmacists the practical
importance of improving their participation especially in aspects related to prenatal

care.

Pharmacist counseling on using folic acid supplementation is very important to improve
the compliance with folic acid supplements. Lack to compliance with folic acid
supplementation could be due to forgetfulness, lack of sufficient knowledge, and fear of
side effects although a rare cause (117). Particularly, using pharmacists to disseminate
knowledge is practical because most people can reach to pharmacies easily by simply
walking. Reports indicate that interventions delivered by community-pharmacists are
feasible and lead to improve in women health behavior (118). Pharmacists are most
accessible, cost effective health care professional. Pharmacists are recommended to
participate public health activities and participate in improving societal wellbeing (119).
Pharmacists should have valuable role in reducing maternal mortality. Robust
implementation of pharmacist-provided maternal health requires partnership between

providers, payers and pharmacists.
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4.5 Recommendations
In light of the study results, the researcher suggests the following recommendations:
1. Pregnant knowledge about food Sources and other knowledge concerning them

should be enhanced.

2. It is necessary to increase compliance of pregnant women regard taking
supplementation such as commitment to the visiting times and time of taking

supplements should be increased.

3. It is important to decrease Barriers that prevent pregnant women using supplements

about clarity and adequacy of instructions should be decreased to a minimum levels.

4. Perceptions of pharmacists in instructing and educating women to intake folic acid

should be increased in order to benefit pregnant women when asking instructions.
5. Profound studies about the same subject should be conducted.
4.6 Strength and Limitation

4.6.1 Strength of study

1. To the best of our knowledge, the researcher believes that the study is the first in

this field in Palestine.

2. Small sample size, the study was in Qalgilia city only and this may not be
presentative to other places in palestine.

4.6.2 limitation of study

1. This study did not cover all health facilities since it was conducted only in one

clinic in Qalgilia , another clinic has a lot of pregnant women and they excluded .

2. long time to gathering the information.
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List of Abbreviations

Abbreviation Full term

ANC Antenatal Clinic

IFAS Iron and Folic Acid Supplementation
NTDs Neural Tube Defects

KAP Knowledge, Attitude and Practice
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