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Nutritional awareness of pregnant women and the underlying influencing factors
Weijie Fang, Obireddy Sreekanth Reddy, Wing-Fu Lai
Abstract

Nutritional awareness is described as having knowledge or understanding of nutrition. It is often
related to the ability of an individual to make an accurate estimate of their food intake, which involves
comparing their actual nutritional behavior with the recommended food consumption. Nutritional
awareness of women during the various phases of pregnancy may vary significantly across countries
due to cultural and lifestyle differences. There has been extensive research on nutritional awareness
of pregnant women in selected countries or regions; however, relatively few studies have explored it
during different stages of pregnancy. To fill this gap, this article reviews the existing literature and
draws together insights into the following areas: changes in nutritional awareness during various
phases of pregnancy, nutritional awareness of pregnant women and its underlying factors in various
nations, and the research methods used to study nutritional awareness of pregnant women.

INTRODUCTION

Nutritional awareness refers to having knowledge or understanding of nutrition.1-4 The existing
literature indicates that having nutritional awareness, which includes preoccupation with nutritional
information and deliberate control of behaviors that are not in line with nutritional concepts, is
important for developing nutritionally healthy behaviors.5 The degree to which a woman can make
sense of nutrition-related information in a timely way often determines her nutritional behaviors
before and after giving birth.6 The patterns of beliefs about prenatal food and nutrition are highly
complicated. Changes in nutritional awareness are associated with good eating habits, physiological
changes that occur during pregnancy,7 and food restriction.8 Furthermore, dietary perceptions and
practices during pregnancy are frequently influenced by traditional beliefs that have been passed
down from generation to generation.9-12 In addition, there are clear guidelines and
recommendations on the appropriate amount of food to consume, preferred types of healthy food,
and the types of food to avoid during pregnancy.12 For instance, pregnant women are often advised
to avoid milk and cowpea seeds in Nigeria due to the traditional belief that they make the fetus overly
large and complicate the delivery.10 Traditional cultures and regional practices, and the stage of
pregnancy, may affect nutritional awareness of pregnant women.

The nutritional status of a pregnant woman and the health of her unborn infant are closely related.
Under- or over-nutrition during pregnancy, and/or consumption of unsuitable foods, will be
detrimental to both the mother and unborn child. Poor fetal growth can increase the risks of the baby
becoming large and having low birth weight, affect the physical and mental development of the baby
after birth, and increase the incidence of chronic diseases in adulthood. By increasing nutritional
awareness, we can prevent the effects of negative nutritional habits on the fetus and mother, prevent
the effects of poor diet on fetal growth and maternal metabolism, provide a healthy intrauterine
environment for the fetus, and prevent the onset of several chronic diseases in adulthood.

Over the years, a number of studies on the nutritional awareness of women have been published in
the literature.5,13—18 However, only a few have systematically compared the nutritional awareness
of pregnant women in various countries or regions, and even fewer have compared the nutritional
awareness of women in different stages of pregnancy. In addition, compared with studies on



developed countries, fewer studies on nutritional awareness have been conducted on developing and
underdeveloped ones. More studies have been conducted to identify association of nutritional
awareness with other related factors (eg, the impact of the society and the media)19—-22 or to
investigate specific nutritional behaviors and awareness.20,23,24 To fill this gap, this article retrieved
relevant literature on the nutritional awareness of pregnant women in recent years from Web of
Science, Scopus, and Google Scholar by using the following keywords linked by the Boolean operators
“AND” and “OR”: “nutrition*,” “adequacy*,” “pregnan*,” “lifestyle*,” “dietary*,” and “food intake*.”
Our objective was to review the existing literature to provide foundational insights for future
comparative studies: changes in nutritional awareness during various stages of pregnancy, nutritional
awareness of pregnant women and its underlying factors in various nations, and the research methods
used to study nutritional awareness of pregnant women.

CHANGES IN NUTRITIONAL AWARENESS DURING DIFFERENT STAGES OF PREGNANCY

Previous studies have indicated that a large number of people can determine whether or not certain
nutritional behaviors are healthy even though such knowledge may not necessarily be put into
practice.5 For pregnant women, there is some evidence that the nutritional habits of women do not
change significantly before or after pregnancy,25 but there is strong evidence that the eating habits
of women change during pregnancy, including an increase in the consumption of fruits, vegetables,
and dairy products, among other changes.26 This suggests that pregnancy provides a chance to adopt
healthy nutritional habits that can continue throughout life.27 It is also well recognized that changes
in eating behaviors during the first pregnancy of a woman may affect family members, some of whom
may modify their own eating behaviors, even if these changes in eating behaviors do not persist after
the woman has given birth. It has been suggested that if women have only been exposed to public
health information on nutrition before becoming pregnant, this knowledge may affect their eating
behaviors in only a limited capacity.15 However, passively assimilating relevant information before
becoming pregnant would place the women in more favorable health situations. This is because the
physical, social, and emotional changes that pregnancy brings can motivate a pregnant woman to
improve her health, along with that of her unborn child, and any nutritional knowledge she has can
support that.6,13 Pregnant women who could receive and selectively absorb nutritional information
related to their needs before pregnancy can more easily apply their knowledge to their eating
behaviors during pregnancy than those who have only a fundamental understanding of nutrition
before pregnancy.

The limitation of intake of particular foods is one of the factors that underlie the nutritional awareness
of women of all ages.8 Pregnant women are required to compromise their eating preferences to
provide an optimal environment for the fetus throughout pregnancy.28,29 In the River Gee basin, for
various reasons pregnant women frequently refrain from eating certain foods, even when they would
normally eat them. For example, they may abstain from eating fish, eggs, meat, and pulses, in the
belief that doing this will prevent disabilities, early maturation, poor body image, rashes, eczema, hair
loss, and respiratory diseases in their offspring. They may also refrain from eating potatoes and honey
out of concern for respiratory and sinus problems and their effects on the speech development of
their offspring. They may stop eating oranges because of concern for changes in the color of the skin
and eyes of their offspring. They may also think that fruits like pineapples, peaches, and guavas lead
to skin breaking, ringworm, blisters, and rashes.30 Some ideas about food restrictions are not
accepted universally, and to avoid social exclusion driven by cultural practices or for other



reasons,28,29 the majority of pregnant women consume some forbidden foods in exceptional
circumstances and rationalize this as being in their best interest.29,31 External monitoring of
physiological changes, including weight changes, is widely accepted by pregnant women as a routine
procedure during pregnancy.7,29 However, external monitoring of weight gain still causes anxiety and
stress; some women manage their weight gain within healthy limits without experiencing excessive
stress, while others exhibit a gradual loss of control of their eating behaviors, occasionally or habitually
violating aspects of nutritional advice.

Concerning dietary advice, some foods are believed to be beneficial to health when consumed during
pregnancy. Some beliefs have a scientific foundation, but others are less well founded.30 For example,
women in Fiji tend to eat more toxic marine species during pregnancy and lactation in the hope of
effectively protecting both mother and child from fish poisoning in the later stage of life.30,32 There
are also women in Africa who prepare herbal soups to ensure successful pregnancy, promote fetal
growth,30,33 and facilitate easier childbirth.30,34

The effects of economic pressure on nutritional behaviors before and after the onset of pregnancy
need consideration. The impact of economic factors should not be underestimated: women often
change their food choices for economic reasons.30 For example, with insufficient income, women are
less likely to increase their spending on healthy foods, nutrients, and supplements, and may consume
less food and nutrients than they did before pregnancy because of the need to subsequently pay for
child upbringing. Ideally, they will try to strike a balance between future childcare costs, household
income, and healthy food consumption. There are no direct studies on this issue and related concerns,
so research is needed.

FACTORS AFFECTING THE NUTRITIONAL AWARENESS OF PREGNANT WOMEN IN VARIOUS COUNTRIES

So far the majority of the previous studies on the nutritional awareness of pregnant women have been
restricted to 1 or more geographically distant regions, comparative research on the nutritional
awareness of pregnant women among different regions has rarely been conducted. As a result, in this
section, we can only attempt to describe the nutritional awareness of pregnant women for certain
regions. A previous study conducted on the nutritional awareness of Dutch women during various
stages of pregnancy has confirmed that pregnant women are more aware of their nutrition than those
who are not.5 Qualitative research conducted in Sweden on women who are pregnant for the first
time has indicated that those women are aware that certain foods have harmful effects on the fetus,
even if they did not know the specific foods they have to avoid eating.29 The findings of a quantitative
study conducted on pregnant women in France, which have supported a similar view, have
demonstrated an increase in the consumption of fruits and vegetables and a decrease in the
consumption of sugar during pregnancy.35 According to a previous study, women in Australia have
shown interest in accessing information about healthy eating, weight management, vegetarian diets,
breastfeeding, morning sickness, and heartburn during pregnancy, among other topics.36 There is
insufficient evidence to assess whether women in different countries have similar or different food
preferences and orientations to nutrition-related information during pregnancy; however, the
available evidence suggests that nutritional awareness does change through the various stages of
pregnancy in at least some countries.



Sources of nutritional information

Healthcare professionals, the social environment, and the media are the primary sources of
information for pregnant women, but credible pregnancy-focused nutrition-related information from
all 3 is regarded as deficient.15 Due to a lack of time, resources, and professional training, healthcare
practitioners have insufficient access to nutrition-related information; therefore, the nutritional
advice they can offer to pregnant women is, likewise, insufficient.37 While the internet, as the primary
source of nutrition-related information in the media, has the advantages of being easily accessible,
consistently available, and on-demand,13,29 it is frequently unreliable due to the complex range of
information sources.38,39 As a result, the nutrition-related information that pregnant women can
seek and receive is mostly limited, and can be contradictory and confusing, making it difficult for them
to apply to their dietary plans.15 In addition, some sources of nutrition-related information have more
impact than others on nutritional awareness during pregnancy.

Of the many sources of nutrition-related information, the influence of midwives or healthcare
providers on the nutritional awareness of pregnant women has received attention. The positive effect
of nutrition education during pregnancy by healthcare providers, mainly midwives,40 is well
documented in studies from the United Kingdom,41 New Zealand,42 and Australia,43 which means
that nutrition advice from healthcare providers, including midwives, is one of the factors influencing
the nutritional awareness of pregnant women. For example, in the United Kingdom,
recommendations requiring healthcare workers to provide nutritional support and advice to women
during pregnancy have beenissued through the National Institute for Health and Clinical Excellence.44
On the other hand, in Australia, the Department of Health and the Ageing Healthy Eating Guidelines
for Pregnant Women have not provided sufficient guidelines for healthcare workers, who are not
trained in nutrition, to offer nutritional advice to pregnant women.40 There is ample reliable evidence
that the information provided by midwives on nutrition during pregnancy varies from country to
country. For example, in the United Kingdom, some midwives feel there is a lack of information on
folic acid requirements to help pregnant women to prevent the recurrence of neural tube defects
(NTDs).40,45 In New Zealand, midwives have reported that they are less adept at advising women
who are vegetarian or have conditions, such as gestational diabetes, than they are at answering other
nutritional questions during pregnancy.29 Midwives in both Australia and the United Kingdom have
been found to ignore the presence of excessive obesity or digestive problems in women during
pregnancy.46,47 However, no clear evidence has been found to suggest that differences in nutritional
awareness among pregnant women in different countries are due to differences in the level of
nutritional education provided by midwives or other healthcare workers in those countries, or
differences in the attitudes of national agencies towards midwives providing nutritional education
guidelines to pregnant women.

Factors of economic level differences

There is a high association among malnutrition in women, their education level, and their household
wealth index, according to research that compared the nutritional health of women in various areas
of Bangladesh.48 This indicates that the economic power of a woman’s family affects her nutritional
awareness and, therefore, her nutritional status. On the other hand, a family’s financial conditions
may be associated with its level of access to transport, healthcare services, food, and employment



opportunities; in addition, the geographical location of the household may affect the nutritional
knowledge and status of women.48-50 There is abundant evidence of pro-rich disparities in prenatal
healthcare and delivery care services, which tend to emerge in locations with high industrial
density.48,51 In a study conducted in Pakistan among people of non-European cultural backgrounds
and specific faiths, economic factors have been found to have the most debilitating effects on dietary
habits.12 Among people who have a lower socioeconomic status, those who have sufficient
knowledge of dietary health and pregnancy care still fail to afford to buy enough food to meet caloric
intake requirements during pregnancy, let alone to purchase specific foods to meet special dietary
requirements.12 This also suggests that economic circumstances may directly impact the health
behaviors of pregnant women, which is likely to result in a shift in beliefs about prenatal diet and
nutrition. It may be inferred that a higher proportion of pregnant women in developing countries,
which generally have a higher proportion of low-income people than developed countries, may have
to change their dietary behaviors (and even their beliefs about healthy nutrition) in response to their
economic circumstances, but there is no conclusive evidence for this.people

A lack of healthy foods (such as fruits, vegetables, legumes, and whole grains)30,52 is one of the main
causes of stunting in children and of anemia in adult women in South Africa. Approximately 56% of
the population of South Africa lives in poverty, with nearly 28% living in extreme poverty.53 Women,
as a vulnerable group, are subject to more pressure from poverty, as is the case for the majority of
women in the Carter River Valley.30 In a study of the cultural beliefs on food choices and dietary
preferences of pregnant women in the Eastern Cape of South Africa, 21% of the women in the Kat
River Valley has been found not to have any sources of cash income, and 58% requires support from
child support grants, so, for all these women, a daily intake of sufficient quantities and quality of food
is unrealistic.30 Additionally, for those pregnant women who have an even greater need for a wide
variety of nutrients, they may only be able to afford a diet that falls short of their dietary requirements:
their circumstances force them to place a premium on cost rather than nutrition, despite the benefits
to themselves and their unborn children. There are notable differences in the resources available to
expectant mothers due to economic disparities between developed and developing nations. Some
developed nations, however, do not appear to have a distinct advantage over developing nations
regarding matters like knowledge of particular nutrient requirements during pregnancy. Studies have
shown that knowledge of the importance of folic acid among women of childbearing age is not as high
in some developed countries as that of women in some developing countries. One study of women in
the United States and Canada has discovered that their knowledge about folic acid is only at the
“awareness” stage, and that their understanding of the specific role of folic acid in preventing birth
defects is low. Such a situation is even worse than that in Nigeria,54,55 Egypt,54,56 China,54,57 and
some other emerging nations, as well as in other industrialized nations like South Korea.58 In the
United States and Canada, national health awareness programs and folic acid—related education
campaigns introduced in the mid-1990s have substantially improved knowledge of folic acid among
women of childbearing age in those countries.54 This is considered evidence that there is a need to
emphasize the significance of healthcare personnel in providing health information to pregnant
women and to women of reproductive age during health checks, as well as a need for public health
education for women of childbearing age.54 It also shows that in areas where nutritional conditions
and health care resources are relatively inadequate, it is possible to provide women with the necessary
nutritional knowledge through targeted nutritional health education, although it may not be possible
to mobilize human and financial resources for large-scale nutrition awareness campaigns.



Access to nutrition education

Access to nutrition education has been recognized as one of the factors that determine the levels of
nutritional awareness of pregnant women in various nations. The level of awareness of nutrition
among pregnant women in Iran has significantly increased from 3% before to 31% after nutrition
education interventions.59 This finding indicates that nutrition education can enhance nutritional
awareness of pregnant women by improving their nutritional knowledge. However, the literacy level
of the pregnant women affects the efficiency.59 Recently, another study of maternal awareness and
knowledge about antenatal care in southwestern Cameroon has found that low levels of maternal
education are possible risk factors for NTDs experienced by the newborn.54 Low awareness of the
importance of folic acid among pregnant women having low levels of education is part of the
reason.54 On the other hand, women with higher levels of education were more likely to have prior
access to health information and facilities, in addition to having some knowledge about NTD
prevention and folic acid administration during pregnancy.54 This is attributed to the fact that women
with higher levels of education are more acquainted with specific methods for gaining access to
relevant information and services and are more sensitive to nutritional needs.

The educational level has been shown to be a common predictor of the nutritional knowledge,
attitudes, and practices of women in an earlier study, which has examined the nutritional awareness
of pregnant and lactating women living with human immunodeficiency virus (HIV) in Swaziland.12 The
study has found that education, regardless of whether it is formal or informal, may influence the
nutritional knowledge, attitudes, and practices of pregnant and lactating women.12 This reveals that
inclusive nutritional education programs across formal educational institutions, communities, and
primary healthcare systems should include pregnant and breastfeeding women who are living with
HIV.12 Nevertheless, the effect of education on the attitudes of women toward nutritional awareness
has yet to be fully corroborated and will continue to be a question for future research and reflection.

Cultural backgrounds and religious beliefs

According to the Food—Health conceptual framework of the United Nations Children’s Fund (UNICEF),
cultural norms, taboos, and beliefs are listed among the essential contextual factors for
malnutrition.60,61 In addition to poverty, the prenatal management of mothers and the birth of their
newborns are subject to cultural beliefs. For this, food taboos are important causes of maternal
malnutrition during pregnancy62—64 and NTDs in newborns in sub-Saharan Africa.54 A study of
cultural beliefs related to food choices and dietary preferences of pregnant women in the Eastern
Cape Province of South Africa has revealed that foods [such as meat products, pulses, eggs, cloves,
and fruits with an orange tinge (including peaches, pineapples, and guavas)] considered taboos for
women during pregnancy tend to belong to the most important food groups that are rich in essential
micronutrients, proteins, and carbohydrates.30 Food taboos stemming from religious beliefs and
cultural norms can limit the dietary diversity of pregnant women, making nutrient deficiencies more
common, as observed in Africa62—64 and Asia.65—-67 As an example, the Fulla women in the Gambia,
under the influence of religious beliefs and other forces, are prohibited from consuming several foods
(such as catfish, pepper, breads, eggs, and bananas) rich in carbohydrates, animal proteins, and
micronutrients. This increases their risks of severe undernutrition and protein-calorie malnutrition
during pregnancy. In fact, nutritional awareness of pregnant women are influenced by multiple
factors. A summary of major factors are shown in Figure 1.30,63
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RESEARCH METHODS ON NUTRITIONAL AWARENESS BEFORE AND AFTER THE ONSET OF PREGNANCY

Qualitative, quantitative, and mixed approaches have been used in research on nutritional awareness
of pregnant women. An interpretive-sequential-research mixed-methods study design has been used
to investigate women’s knowledge and experiences of nutrition during pregnancy in Australia. The
study began with a questionnaire to assess pregnant women’s knowledge of nutrition and sources of
nutritional information. This was followed by semistructured interviews using focus groups to collect
information on motivation to change dietary behaviors during pregnancy, among other topics.68 Here
it is worth noting that due to the small sample size as well as the single route of subject recruitment,
it is highly likely that the findings are not generalizable and representative.68 The need to extract as
much information as possible from respondents in a short amount of time may lead to recall bias as
well.

A mixed qualitative—quantitative research design approach has also been adopted to study nutritional
awareness of pregnant women in hospitals in Karachi, Pakistan. The study refined the interview
guestions and obtained additional information through an initial key informant interview, combined
with a literature search, to establish an ethnographic field guide and a pre-experiment on the
ethnographic guide before collecting interview data.12 Ethnography requires direct long-term
immersion in the culture of respondents, which then allows systematic observations and descriptions
of the respondents’ lifestyles and experience.69 The use of this approach in nutritional awareness
studies can help researchers gain a deeper and more comprehensive understanding and knowledge
of the living environment, cultural background, economic status, eating behaviors, and perceptions of
nutritional health behaviors of women. It also facilitates the exploration of the relationships between
these factors and the eating behaviors of pregnant women in subsequent studies.

A study exploring the attitudes of pregnant women toward nutrition-related issues in France has
investigated the eating behaviors of pregnant women through a holistic dietary assessment, rather
than through the assessment of weight change as what having been done in many previous qualitative
studies.15,70-72 French women of childbearing age who had normal weight before pregnancy were
chosen for assessment of their lifestyle, dietary composition, and habits during pregnancy. The study
was confined to France. For this, the conclusions drawn may not be generalizable. It has, however,
provided insights for subsequent studies on nutritional awareness of pregnant women in different
countries. For example, the study has stated that attribution theory is useful in understanding the
perceptions of pregnant women about nutrition-related problems.15,73 Attribution theory is the
study of perceived causality, where people explain behavior in terms of its causes.74 Subsequent
research could make use of attribution theory to explore the nutritional awareness of women at
various stages of pregnancy in various countries, and to infer the reasons behind their nutritional



behaviors. In addition, the study has asserted that pregnant women could regain control of their
nutritional behaviors by adopting strategies to achieve a healthier diet.15 These nutritional behavioral
changes include increased consumption of fruits and vegetables, greater adherence to dietary
guidelines, reduced consumption of unhealthy foods,15,28,75 and proper meal planning.75
Nutritional awareness of pregnant women can be measured by assessing nutritional behaviors and
personal involvement in improving nutrition.76,77 However, when comparing nutritional awareness
before and after the onset of pregnancy, the consumption of fruits and vegetables, and use of meal
planning, among other behaviors, can be adopted as measures.

Use of a cross-sectional survey design in a study of Dutch women’s nutritional knowledge during
pregnancy is an typical example of quantitative research conducted in the field.5 Cross-sectional
studies are conducted at a single point in time, or over a brief period, and can be used to assess
attitudes of patients and health personnel.78 The Dutch study gathered and evaluated information on
women’s nutritional habits and dietary behaviors throughout pregnancy using a cross-sectional
survey.5 It has contributed to the justification of nutritional interventions aimed at women of
reproductive age. However, in that study, the target group was not sampled to the highest standard
of guaranteed randomness, even though the researchers corrected and matched the sample
population for age and education. The sample was, therefore, inevitably skewed toward women with
higher education and toward women who were slightly older and intended to become pregnant. All
these limit the generalizability of results to the entire population of women.5 To allow the
generalization of the findings to a larger population, sampling should be randomized to the greatest
extent in future studies. This could be achieved by increasing the sample size. Matching and correcting
for confounding factors (such as age and education) are also essential. In addition, this study provides
a direction for a future longitudinal study of pregnant women from preconception through pregnancy
to the postpartum period to track the processes and factors that may influence nutritional awareness
during these transitions.5 Apart from studying nutritional awareness of pregnant womenin developed
countries, the cross-sectional survey design can be applied to study the situation in developing
countries. This is exemplified by a study of pregnant women in western Kenya, in which the
researchers have used a cross-sectional survey in addition to a questionnaire to establish a nutritional
knowledge score to assess nutritional awareness of pregnant women.79 A summary of major
approaches to study nutritional awareness of women before and after the onset of pregnancy, along
with the strengths and limitations of each of these approaches, is shown in Table 1.79-81

CONCLUDING REMARKS

Changes in nutritional awareness in different stages of pregnancy provide insights into development
of strategies to enhance the nutritional health of pregnant women. This article reviews the
information available about the variables affecting nutritional knowledge among pregnant women in
various countries. Future research in this field may continue to rely on techniques from the research
procedures previously used to compare women'’s nutritional awareness before and after the onset of
pregnancy. The most glaring research gap is the absence of data from comparative studies. Over the
years, the majority of prior work has focused on research conducted in a single country. Relatively few
studies have evaluated the nutritional knowledge of pregnant women in multiple nations. In addition,
the majority of the literature on changes in nutritional awareness and behaviors during pregnancy has
considered the pregnancy period as a whole. Studies which segment the pregnancy period (eg, into
the first, second, and third trimesters) are scant. Knowledge of differences in nutritional awareness



between women in different stages of pregnancy is, therefore, extremely limited at this moment.
There are also limitations in the existing literature in terms of the variety of the population studied.
This is because some specific groups, such as pregnant lesbians, have not received much attention.
Most reported studies have focused on pregnant heterosexuals, and have failed to consider the
impact of the gender of the partner on a pregnant woman’s nutritional perceptions. In addition, since
the turn of the last century, comparative design has been increasingly recognized as a methodology
that has the potential to handle the trend of globalization. Comparative analysis involves comparing
structures, routines and cultures. It can be applied to a range of macro-level units, such as countries,
subnational regions, social environments and linguistic domains.82 It can also be applied to a range of
micro-level units, which has the benefit of expanding the knowledge of researchers about other
systems, cultures, and patterns of thinking.82 Furthermore, comparative analysis can be used to test
hypotheses in various settings and evaluate the breadth and depth of specific occurrences, thereby
contributing to the creation of theories that can be used in diverse settings.82 This implies that, in
future research, researchers can analyze narratives and phenomena that contribute to changes in
nutritional awareness through cultural, political, religious, educational, and social contexts, among
others. This will allow them to draw general conclusions in a dialectical manner and make
recommendations to relevant governmental bodies on nutritional intervention strategies that are
inclusive of women of various ethnic, religious, and cultural backgrounds.
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