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ABSTRACT

Background: Nutritional deficiency is an essential factor that impacts pregnancy outcomes.
Nutritional deficiency increases the risk of anaemia, and it has different impacts such as
gestational diabetes, low birth weight and preterm delivery. The main aim of the study is to
examine the effect of maternal nutrition problems and iron-deficiency anaemia on pregnancy
outcomes in pregnant South Asian women of reproductive age in the UK and examine

related health risks, barriers to get adequate nutrition and existing policy interventions.

Method: A systematic literature review (SLR) is chosen in this review as a research design.
We searched PubMed, ProQuest and Google Scholar and the literature search covered the
period from 1% January 2017 to 30" September 2025. Searches combined thesaurus and

free-text terms for “nutrition deficiencies”, “iron-deficiency anaemia”, “pregnancy outcomes”,

“South Asian populations”, “UK setting”, “Health risk”, “Barriers” and “Policy interventions”.

Results: In this review, poor nutrition was associated with increased health risk in terms of
increased risk of gestational diabetes. There is a relationship between maternal anaemia
and perinatal mortality. It has also been found that maternal anaemia increases the risk of
stillbirth. Increasing haemoglobin level among South Asian women is necessary in order to
reduce the risk of perinatal mortality. Inadequate knowledge about nutrition and lack of
access to nutrition advice are important barriers to nutrition among South Asian pregnant
women. It has also been found that guidance on food by the NHS (National Health Services)
is an effective intervention that helps in encouraging pregnant women to improve nutrition.
The FIGO nutrition checklist is also another important factor that helps in nutritional
screening of women during their pregnancy and helps in routine decision-making regarding
weight and nutrition in clinical care. Fortification of food items is another essential strategy of

improving maternal nutrition.

Conclusion: This study concludes based on the overall findings and discussion that
maternal nutrition and iron deficiency anaemia affect pregnancy outcomes and it is evident

among South Asian women of reproductive age in the UK.
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CHAPTER 1: INTRODUCTION

1.1 Research background

Nutritional deficiency is a condition in which the body do not get enough nutrients as needed
such as vitamins, minerals and other nutrients. Gernand et al. (2016) elaborated that
nutritional deficiency, especially during pregnancy often deteriorates foetal and mother
health. Iron deficiency anaemia is considered as a common condition during pregnancy. This
is often characterized by lack of red blood cells (Benson et al., 2021). This often causes
different symptoms of pregnant women such as fatigue and dizziness (NHS, 2024). There
are different causes behind the iron deficiency anaemia among pregnant women. Nutritional
deficiency increases the risk of anaemia, and it has different impacts such as gestational
diabetes, low birth weight and preterm delivery. Benson et al. (2021) stated that poor
consumption of iron-rich food items often enhance the risk of anaemia among women.
Khaskheli et al. (2016) elaborated that iron deficiency anaemia is having high risk of
mortality and morbidity. This study found that anaemia among pregnant women due to iron
deficiency shows different symptoms such as dizziness, drowsiness. Apart from this, normal
colour of skin can get faded along with weakness. This increases the risk of postpartum
haemorrhage. 20% of maternal deaths are caused due to iron deficiency anaemia
(Khaskheli et al., 2016). This disease can be avoided through consumption of
haematopoietic nutrients such as iron, zinc, vitamin B12 and vitamin C (Ifeanyi, 2018).

Therefore, nutrition is a key factor behind the occurrence of this disease.

Anaemia during pregnancy has negative impacts on the mother and child. Nivedita and
Shanthini (2016) mentioned that anaemia is a common health hazard that is prevalent
among women and pregnant women are the most vulnerable group. The issue of anaemia is
prevalent among low and middle-income nations. Different factors such as education,
occupation and income are responsible for the occurrence of this condition (Nivedita and
Shanthini, 2016). Chowdhury et al. (2015) mentioned that anaemia is a globally recognised
nutritional deficiency disorder that hampered about 2 billion women. This study found that
lifestyle and living conditions are essential factors that often cause this issue. Anaemia
mainly occurs due to nutritional deficiency, and this result in reducing the level of
haemoglobin (Ifeanyi, 2018). Inadequate supply of different nutrients such as iron and
vitamin B12 often results in the occurrence of anaemia. A balanced diet is necessary to

eliminate the chance of this disease occurring.
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Nutritional composition often varies between different ethnic groups residing in the United
Kingdom. Cross-Bardell et al. (2015) mentioned that the intake of fat is quite high among the
South Asian communities in the UK. On the other hand, the intake of fruits and green leafy
vegetables is low in this community (Cross-Bardell et al., 2015). This often increases the risk
of the occurrence of anaemia among women of this ethnic group. This is because
consumption of green leafy vegetables and fruits often enables women to meet their iron
deficiency and avoid the occurrence of anaemia, especially at the time of pregnancy. In
comparison, other ethnicities such as the African Caribbean community have high energy
intake (Goff et al., 2015). Hence, it is essential to conduct in-depth research in the South-
Asian community properly in terms of the effect of nutritional deficiency and iron-deficiency
anaemia on pregnancy outcomes. This can help to frame strategies to improve the overall

health of the women of this community.

1.2 Research problem

Iron deficiency anaemia is a common problem among pregnant women residing in the UK,
and its wide occurrence has made this a public health issue. Reportedly, 46% of UK women
experiences iron deficiency during their pregnancy (Benson et al., 2021). This issue has an
association with poor maternal and neonatal outcomes. The prevalence of anaemia is nearly
24.4% during pregnancy, and about one out of three women experiences this issue after
delivering the child (Patient, 2024). Maternal malnutrition is a cause behind this issue in the
UK.

The prevalence of anaemia is high among South Asian women who are residing in the UK.
Fischbacher et al. (2014) mentioned that anaemia is three times more prevalent among
South Asian women as compared with European women residing in the UK. The prevalence
of anaemia among South Asian women is due to dietary habits. Fischbacher et al. (2014)
found that 32% of Indian women residing in the UK did not consume meat and among them

23% are anaemic in nature.

South Asian women represent a large and diverse population group in the UK, comprising
nearly 7.5% of the whole UK population (Sandhu and Barrett, 2024). However, there is no
specific review that investigated. Thus, analysing the impact of nutritional deficiency and iron
deficiency anaemia on the pregnancy outcome among South Asian women residing in the
UK is essential.

1.3 Scope of the research

This research has the scope of discussing existing interventions to address the issue of

malnutrition among South Asian pregnant women of reproductive age in the UK. The

10
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findings of this research can highlight potential risk factors of malnutrition and iron deficiency
anaemia during pregnancy in the same population. As a result, the government of the
country, the healthcare sector and pregnant women can be aware of these factors and take
necessary approaches to manage them effectively. As this research is exploring potential
barriers to accessing adequate nutrition and maternal care during pregnancy among the
same population, the public health sector will get the opportunity to remove those barriers

with effective strategies and planning.

1.4 Aim, objectives and research question

This research aims to evaluate how maternal nutrition and iron-deficiency anaemia affect
pregnancy outcomes among reproductive age South Asian pregnant women in the UK and
examine related health risks, barriers to receive adequate nutrition and existing effective

policy or intervention responses.
Study objectives are,

e To examine the health risks associated with the problem of maternal nutritional

and iron-deficiency anaemia in pregnant South Asian women in the UK.

e To identify the key barriers that limit access to adequate nutrition and prenatal

care among pregnhant South Asian women in UK.

e To discuss current interventions in addressing maternal nutritional issues and
provide recommendations on how to improve maternal health outcomes of

pregnant South Asian women residing UK.
Research question

What are the health risks, care barriers, and policy intervention results regarding nutritional

deficiencies and iron-deficiency anaemia, in adult pregnant South Asian women in the UK?

In the following table, the PICO framework for this research is presented.

11
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Table 1.1: PICO framework

Population | Adult pregnant South Asian women of reproductive age living in the UK

Issue Nutritional deficiencies, in particular iron-deficiency anaemia

Comparison | No comparison

Outcomes | Understanding of health risks, care barriers, and recommendation to
improving policy intervention in pregnant South Asian women of

reproductive age living in the UK

1.5 Dissertation structure

Chapter 1: Introduction

This chapter presents the background information about the chosen topic along with an
overview of research problems. It is also concerned about setting study aim, objectives and
the research question.

Chapter 2: Literature review

This chapter is about presenting a comprehensive overview of literature related to the
research topic. It helps to get clear insights of what is already known about the topic and the

gaps in existing literature.
Chapter 3: Research Methodology

This chapter presents a clear overview of the research method adopted to answer the
research question. This chapter aims to describe the process of data collection, data
analysis and ethical considerations.

Chapter 4: Results and Discussion

Findings of the study in relation to research objectives are presented in this chapter. This
research findings compares with existing literature and helps to understand the way the

findings meet each research objective.

12
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Chapter 5: Conclusion and Recommendation

This chapter draws the conclusion and recommendation based on the overall findings and

discussion of the research. It answers the research question effectively.

CHAPTER 2: LITERATURE REVIEW

2.1 Introduction

In this chapter, a discussion of existing information on the topic has been conducted. A
coherent structure has been formed for analysing current literature evidence on the topic.
This has helped in building an understanding of the knowledge gap of nutritional deficiency
and iron deficiency anaemia among Adult pregnant South Asian women in the UK. Different
relevant literatures have been collected and their arguments are logically discussed in this
chapter. This has helped to understand the current knowledge base regarding the nutritional
deficiency and iron deficiency anaemia among pregnant women. The articles that were
included in this literature review section are relevant to the topic and have been published. In

the addition, gaps in literature and theoretical framework are also presented.

2.2 Nutritional deficiency and its impact on pregnant women

2.2.1 Nutritional issues among preghant women

Nutritional deficiency can cause different nutritional issues among pregnant women. Karemoi
et al. (2020) mentioned in the review study that nutritional issues among pregnant women
include anaemia and chronic energy deficit. Poor intake of nutrients can result in chronic
energy deficit and this harms both mother and the foetus. Desyibelew and Dadi (2019)
argued in the review that many women, especially from low and middle income nations,
often face the issue of protein energy malnutrition. This literature review highlighted that the
issue of malnutrition among pregnant women is high in South Asian and African nations.
Nutritional issues such as poor protein intake have negative neonatal and maternal health
outcomes. Marshall et al. (2022) further argued in the review study that pregnant women

often face nutritional issues due to poor iron intake, and this harms the growth and

13
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development of the foetus. Poor nutritional patterns among pregnant women are associated
with dietary patterns and lifestyle difficulties. Marshall et al. (2022) also mentioned that
consumption of a beneficial diet helps in reducing the nutritional issues faced by women.
Nutritional issues such as a lack of iron and protein often occur due to poor consumption of a
balanced micronutrient intake. This reduces the chance of a healthy pregnancy among

women.

2.2.2 Impact of nutritional deficiency and iron deficiency anaemia

among pregnant women

Nutritional deficiency can increase risk among both pregnant women and foetuses. Gernand
et al. (2016) mentioned in a review study that nutritional deficiency can result in gestational
effects. This includes pregnancy loss, which is caused due to essential nutrition components
such as iron, vitamins and protein. Avagliano et al. (2019) argued that nutritional deficiency
during pregnancy also results in brain defects among foetuses and the risk of occurrence of
congenital anomalies increases. For example, neural tube defects are an essential
congenital anomaly that generally occurs due to the deficiency of iron and folate among

pregnant women.

Iron deficiency anaemia can increase the risk of adverse events among pregnant women.
Zhao et al. (2022) mentioned in a cohort study that the risk of foetal distress, preterm birth
and caesarean section often increased among pregnant women who are suffering from iron
deficiency anaemia. Besides, this study has also argued that iron deficiency anaemia can
cause stress response among pregnant women. Further, Milman et al. (2015) argued in
another trial that pregnant women with iron deficiency anaemia have a lower ability to carry
oxygen to blood. This, in turn, increases the cardiovascular pressure for meeting the need
for blood delivery. This increases the risk of hypertension among pregnant women.

2.3 Causes behind iron deficiency anaemia among pregnant
women

2.3.1 Increased demand of iron

During pregnancy, the demand of iron often gets increases. Mawani et al. (2016) conducted
a situational analysis and it was found that iron deficiency anaemia is generally caused
among pregnant women due to increased demand for iron. The needs of the body increase
due to increasing blood volume and growing foetuses. This increases the risk of anaemia

among them. This study elaborated that during the whole gestational period there is an

14
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additional requirement of 700-850 mg of iron, while during the lactation period the
requirement of nutritional iron increases due to loss of iron through breast milk (Mawani et
al., 2016). In another review study by Fisher and Nemeth (2017) also found that during
pregnancy, physiologic iron demands often get increase among pregnant women. This study
highlighted that the development of the foetus and placenta requires approximately 360 mg
iron. Apart from this, 450 mg of iron is required for the expansion of maternal red blood cells.
This can create an issue of iron deficiency among pregnant women, which can deteriorate
the overall health condition of women and foetus. Di Renzo et al. (2015) stated that iron
deficiency due to high demand of iron during pregnancy is common. However, a lack of
dietary diversity often complicates the whole process and creates nutritional disorders.

Therefore, this is an essential issue among preghant women.
2.3.2 Insufficient dietary intake

In another narrative review by Obianeli et al. (2024) mentioned that insufficient dietary iron
intake during pregnancy also increases the risk of iron deficiency anaemia among pregnant
women. Due to increased demand for iron, pregnant women must consume more dietary
iron, the absence of which results in iron deficiency anaemia among them. Further,
Kocytowski et al. (2018) argued in a primary study that during pregnancy, many women did
not have adequate dietary nutrition and supplementation. Lack of a balanced diet occurs due
to poor consumption of different essential food items such as green leafy vegetables and
pulses. These food items contain essential micronutrients such as iron, zinc and
magnesium. Due to insufficient dietary intake, iron deficiency occurs especially in the third
trimester. This study has also found that insufficient dietary intake not only impacts women
during pregnancy but also impact them during the first 4-6 months after pregnancy. Hence,

this is an important cause behind iron deficiency anaemia among women during pregnancy.
2.3.3 Multiple pregnancies

Iron deficiency anaemia is quite prevalent among women who have multiple pregnancies.
Ru et al. (2016) mentioned in a research article that multiple gestations such as having a
twin, often results in high demand for iron during pregnancy. This increases the risk of
complications among these women. However, this study elaborated that no additional
supplementation is recommended to them and they are advised to have the same dose of
supplementation of iron and folic acid just like women who are carrying one foetus. Besides,
Gomes da Costa et al. (2016) argued in another primary study that iron deficiency does not
differ between single and multiple pregnancies. This study elaborated that iron deficiency

mainly occurs due to poor dietary habits and this causes iron depletion and increases the

15
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risk of anaemia. However, this study has included a small number of multiple pregnancies
(15) as compared with single pregnancies (186). Thus, this argument requires further
research. In another review study by Zgliczynska and Kosinska-Kaczynska (2021), it has
been elaborated that the risk of iron deficiency is quite high among women with multiple
pregnancies. Apart from this, it has also been elaborated in this review that these women are
having high risk of vitamin D deficiency. Thus, this is another essential factor that causes

iron deficiency anaemia.
2.3.4 Short Interval between pregnancies

Different studies have also found that a short interval between pregnancies is also an
essential factor behind anaemia among pregnant women. Nazir et al. (2019) mentioned in a
cross-sectional study that 42.6% of the total participants in the research were anaemic in
nature. In addition, participants with less than 2 years of inter pregnancy interval showed
high rate of anaemia. Specifically, those women goat affected who suffered from anaemia in
the past pregnancy. OnwUKa et al. (2020) also elaborated that short interval between
pregnancies is a risk factor behind different adverse outcomes that including lack of iron.
Besides, this study has also highlighted other adverse pregnancy outcomes such as
hypertension among pregnant women, postpartum haemorrhage and gestational weight
gain. This study has also mentioned to adopt additional precautions, such as timely intake of

iron supplementation, to prevent the occurrence of negative outcomes.

2.4 Barriers to pregnant women to achieve adequate nutrition
and care

2.4.1 Lack of access to nutritious food

Food security is an essential factor for accomplishing nutritional requirements during
pregnancy. Moafi et al. (2018) mentioned in a cross-sectional study that pregnant women
who faced food insecurity often had a low quality of life. Lack of access to healthy food items
often results in different negative gestational outcomes such as stillbirth. In addition, this
study has also mentioned that a lack of food security also reduces the food diversity among
pregnhant women. A cross-sectional study by Nana and Zema (2018) argued that a lack of
access to nutritious food items often results in poor dietary practices among pregnant
women. In addition, this issue is prevalent in low-and middle-income nations such as south-
Asian countries and African nations. Poor access to nutritious food items is generally due to

low family income. Thus, the pregnant women and foetuses remain undernourished.
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2.4.2 Financial constraint

Low family income often creates barriers for pregnant women to get access to nutritious food
items. Serbesa et al. (2019) mentioned in a cross-sectional study that a low economic
situation is an essential barrier that reduces the ability of pregnant women to consume a
healthy diet. Low household income of a family decreases the affordability to purchase
healthy food items which directly impacts the health of pregnant women and increases the
risk of issues like iron deficiency anaemia. Further, Getaneh et al. (2021) argued in their
systematic review and meta-analysis that malnutrition among pregnant women increases
due to low income along with other factors such as maternal literacy. These factors impact
meal planning and taking iron and folic acid supplementation. As discussed above,
Desyibelew and Dadi (2019) mentioned in a review that nutritional deficiency issues among
pregnhant women generally occur in low and middle-income nations. Poverty decreases

dietary intake among pregnant women.
2.4.3 Unequal access to maternal care

Poor access to maternal care is an essential barrier that increases the risk of nutritional
deficiency and iron deficiency anaemia among pregnant women. Rahman et al. (2016)
mentioned in a review study that many pregnant women often face issues accessing
effective maternal care. This is because affordable care is limited, and this increases the risk
of different issues such as malnutrition and anaemia among pregnant women. In another
cross-sectional study by lkeanyi and Ibrahim (2015) it has been argued that provision of
guality antenatal care is essential in order to prevent the occurrence of anaemia among
pregnant women. This is because antenatal care helps women to gain knowledge about
dietary requirements and supplementation is also provided. This study highlighted that the
role of antenatal care during pregnancy is increase nutritional awareness. Unequal access to
antenatal care is an important barrier that increases the risk of occurring anaemia among

pregnant women.
2.4.4 Lack of family support

Family plays an essential role in providing the required amount of nutrition to a pregnant
woman. Triharini et al. (2018) said that lack of family support is an essential barrier in
achieving proper nutrition and care, and this often causes anaemia, such as iron-deficiency
anaemia, among pregnant women. Family can provide support through providing information
and the required diet. However, poor knowledge regarding the issue among family members

can create barriers for women in achieving the required diet. Wiradnyani et al. (2016)
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contradicted that the lack of family support often creates barriers in accepting iron and folic
acid supplements. Adhering to these supplements often helps in reducing the chance of iron
deficiency anaemia among pregnant women. Thus, it is necessary to address the identified
barriers to increase the overall health of pregnant women and eliminate the risk of iron

deficiency anaemia.
2.4.5 Racial and ethnic disparity

Pregnant women also face racial and ethnic disparity, which prevents them from accessing
adequate nutrition and antenatal care. A review study by Keygnaert et al. (2016) has argued
that women who migrate to other countries for living are more likely to face ethnic disparity
as native women get access to maternal care earlier and easier compared to women from
minor ethnic groups. Maternal morbidity and mortality are more common among women
from disadvantaged races and minor ethnicities. On the contrary, Kavle and Landry (2018)
have mentioned in a review study that women also face ethnic and racial disparities in home
countries in terms of accessing maternal care and appropriate nutrition during pregnancy.
For example, racial discrimination and stigma in society cause non-inclusive antenatal care
services. As a result, all pregnant women do not get equal access to maternal care,
nutritional knowledge and proper nutrition during their pregnancy. Ethnic and racial disparity
also causes difficulties in getting employment. Higginbottom et al. (2020) have argued that
lack of employment leads to poor financial conditions which prevents pregnant women from
getting appropriate nutrition and access to antenatal care. It directly impacts their health and
pregnancy outcomes. On the other hand, a study by Rainford et al. (2024) has explained a
completely different scenario related to this matter. It has been mentioned that racial and
ethnic disparity often makes women socially isolated. It also impacts their psychological and
emotional health and wellbeing. As a result, pregnant women feel less confident and hesitate
to ask for any advice on nutrition and access antenatal care. It enhances health issues
related to poor nutrition during pregnancy and also affects birth outcomes. Besides, Eslier et
al. (2023) have argued that racial and ethnic differences are also associated with a language
barrier. Non-inclusive antenatal care designs often fail to provide services to people of
different languages. On the other hand, pregnant women with different languages fail to
make healthcare service providers understand their needs. It prevents them from gaining

nutritional knowledge and access to proper food and care from available service authorities.
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2.5 Policies and Strategies to Address Nutrition Issues

2.5.1 Improving access to nutritious food

It is necessary to address the issue of food insecurity among pregnant women. McKay et al.
(2022) explored different interventions for improving access to nutritious food among
pregnant women that includes a cash transfer scheme, which can increase affordability of
women to purchase food items. In addition, this study has also suggested counselling of
pregnant women to increase their knowledge about healthy food items and food insecurity.
Urgell-Lahuerta et al. (2021) also mentioned in their systematic review that provision of
prenatal food supplementation is an essential strategy for improving access of pregnant
women to nutritious food. This helps in improving the overall health of both mother and
foetus. Siddiqui et al. (2017) also elaborated that health policy is necessary to improve
access of pregnant women to nutritious food items especially during pregnancy. The public
health policies need to aim in reducing issues such as anaemia among preghant women,

which can help to improve birth outcomes and reduce the mortality of mothers and children.
2.5.2 Increasing awareness and empowering women

It is necessary to improve awareness among pregnant women regarding the issue of iron
deficiency anaemia in pregnancy. Urgell-Lahuerta et al. (2021) mentioned that nutritional
education is necessary among pregnant women, which can help to increase their awareness
about the necessity of nutrition during pregnancy and outcomes of diseases such as
anaemia. Nutritional training can empower women to maintain dietary diversity effectively.
On the other hand, Nasir et al. (2020) mentioned in a cross-sectional study that
supplementation is an essential strategy for empowering women and reducing the impact of
conditions such as anaemia during pregnancy. This strategy is effective for those women
who have less education level and suffer from issues like iron deficiency anaemia.
Supplementation such as iron and folic acid supplementation can help these women to
protect themselves from these issues.

2.5.3 Micronutrient supplementation

Different literature pieces have analysed that micronutrient supplementation is another
essential strategy that can be adopted in order to manage nutritional deficiency among
pregnant women. Santander Ballestin et al. (2021) stated in a review study that
supplementation is necessary during pregnancy to provide proper nutrition to women and

mitigate the issue of nutritional imbalances. Different supplements, such as iron and folic
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acid, are provided to pregnant women for managing the issue of nutritional imbalance. This
review study further stated that the lack of these supplements increases risk of different
improper pregnancy outcomes such as preterm birth. In another article, Milman et al. (2016)
argued that iron, folic-acid and vitamin D supplementation is much required during
pregnancy. These supplements help in managing the deficit of essential micronutrients
caused due to poor dietary habits. Lack of micronutrient supplementation can result in
different issues, such as miscarriage and preterm delivery. However, this study has

highlighted that dietary supplementation is also beneficial for pregnant women.

Safety and efficacy of the supplementation intervention is another crucial factor. Brown and
Wright (2020) mentioned in a review that it is necessary for pregnant women to acquire vital
information regarding supplementation from dieticians and physicians. For instance, this
study highlighted that vitamin-A supplementation is efficient because lack of vitamin-A often
increases the risk of poor neonatal immune functioning. This, in turn, increases the chance
of occurring different condition like diarrhoea, measles and respiratory illnesses. However,
Pefa-Rosas et al. (2015) contradicted that supplements such as iron supplements have
concern regarding safety. This is creating barrier for pregnant women to consume them. For
example, consuming iron supplementation can lead to the risk of high haemoglobin level.
However, this intervention has been stated as effective for pregnant women with low
haemoglobin levels. Therefore, it can be said that this is an effective intervention that can be

used to manage nutritional deficiency.

2.5.4 Community-based interventions for improving the food

environment

Improving food systems or the environment is vital for enhancing access to affordable and
nutritious food items for pregnant women. McKay et al. (2022) mentioned in a systematic
review study that the intervention of measuring household food insecurity is an effective
community intervention. Tools like the household food insecurity access score can be used
for measuring the level of food insecurity in a community. This can help to identify the quality
of food that is being accessed by pregnant women in a community and strategies can be
planned and devised to manage the issue. In another trial study, Harris-Fry et al. (2018)
argued that cash transfer and nutritional food supply to pregnant women an effective
community intervention that can help to improve dietary diversity. This intervention in this
study has found that daily energy intake among pregnant women increased. In addition,
maternal diet improved as their access to nutritional food items got improved. Harris-Fry et

al. (2018) also elaborated that cash transfers seem to an effective strategy because it helps
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in empowering pregnant women especially those who belong to low and middle-income
families. Therefore, it is an essential intervention to improve the nutritional status of pregnant
women. Apart from this, Gregory et al. (2017) contradicted in another review study that there
is different community interventions to reduce nutritional deficiency among pregnant women.
This includes food fortification that can be done by adding micronutrient sprinkles such as
iron and zinc. In addition, this study has also identified the strategy of biofortification through
the help of crop breeding. This can be done through increasing the concentration of zinc and
iron in the edible portion of crops by maintaining the yields. These strategies can ultimately
help pregnant women to achieve the required dietary diversity and desired preghancy

outcomes can be obtained.

2.6 Literature gap

The review of literature has revealed that there is ample evidence on the identified issue of
nutritional deficiency and iron deficiency anaemia among pregnant women. Besides, there
are no reviews focusing on the practices, cultures and barriers of nutritional deficiency
among the south-Asian women living in the UK. Low iron status of pregnant women often
results in different birth outcomes such as low birth weight. Hence, conducting a review on
this issue is necessary. In addition, there are fewer studies to overcome the barrier of
nutritional issues among pregnant women such as iron-deficiency anaemia, in the UK. In this
study, these gaps have been mitigated through focusing on iron-deficiency anaemia among

south-Asian pregnant women living in the UK.

2.7 Theoretical framework for exploring barriers in maternal
nutrition

2.7.1 Social cognitive theory

This theory highlights the interplay between certain factors including environmental
influences, personal factors and behavioural choices. As per this theory, behaviour change
takes place with the influence of personal factors such as expectation of outcomes and self-
efficacy (Rankin et al., 2017). Besides, this theory also states that access to a certain aspect
and social support are environmental factors that influence behaviour change. This theory is
relevant in this research as it can help to identify as well as analyse barriers for women to
get adequate nutrition during pregnancy. It can help to understand the way the belief of
South Asian pregnhant women about their self-efficacy to make healthier food choices, social
support and their expectations for making healthier food choices affects their decision to get

adequate nutrition.
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2.7.2 Theory of planned behaviour

This theory postulates that subjective norms, perceived behavioural control and attitude of a
person directly affect their intention to adopt a healthy behaviour (Khayeri et al., 2019). This
framework is used for promoting healthy behaviour. This theory describes social norms as
social pressure and perceived behavioural control as the ability of an individual to change an
unhealthy behaviour. This theory is relevant in this research as it can help to recommend
effective interventions which can influence women to have healthier diets so that overall
maternal nutritional status can be improved. It can also help to identify barriers faced by the

chosen population to access nutrition and prenatal care.
2.7.3 Transtheoretical Model (TTM)

This model describes that behaviour change takes place in certain stages which includes
pre-contemplation, contemplation, preparation, action, maintenance and termination Gordali
et al. (2021). In these stages, the intention of individuals changes over time, and they
become prepared to adopt healthier behaviour. In the pre-contemplation stage, individuals
do not intend to change, in the contemplation stage, individuals consider the possibility of
changing (Imeri et al., 2022). Besides, in the preparation stage, individuals intend to take
action. After that action is taken and maintained for a long time. The termination stage
ensures no relapse. This model is relevant in this study as it can help to recommend
interventions which can support these changes in pregnant women to adopt healthier eating
behaviour, which can improve their nutritional status. Using this model, self-efficacy and the
level of confidence of pregnant women can be improved in a way that they can put more

effort into accessing nutrition and maternal care.
2.7.4 Health Belief Model

This model postulates that someone may adopt a healthier behaviour if they think that they
are at risk of developing serious health conditions. As per this model, belief of individuals
about the benefits associated with a healthier behaviour and barriers to taking action
towards this also affects their decision of adopting the concerned behaviour (Beressa et al.,
2024). Prevention of disease through advocating healthier behaviour is the main focus of this
model (Alyafei and Easton-Carr, 2024). Therefore, it is widely used in promoting health and
wellness (Azadi et al., 2021). This model is relevant in this study as it can help to understand
the way pregnant women can be influenced to improve their nutritional status to avoid
complications such as iron deficiencies which may impact pregnancy outcome. This model

helps to understand that pregnant women can put effort into accessing nutrition if they
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believe that poor nutrition can impact their pregnancy outcome. This model also helps to
understand that barriers to access nutrition and maternal care affect decisions of South

Asian pregnant women in the UK regarding healthy eating in pregnancy.

In this study, though each of the research objective is better addressed by the above
different models, the health belief model will be used mainly as it addresses most of the

objectives.

CHAPTER 3: METHODOLOGY

3.1 Research design

A systematic literature review (SLR) is chosen in this study as a research design. This
method is rigorous and helps researchers to conduct evidence-based research (Boland et
al., 2017). The research method of SLR is effective because it helps in following a strict
protocol. The topic of the impact of nutritional deficiencies and iron deficiency anaemia on
preghancy outcome among adult pregnant South Asian women in the UK can be analysed in
an in-depth way, following the methodology. Cooper et al. (2018) said that the SLR method
is transparent and helps in uncovering new insights. Thus, this method is appropriate for this
study. Moreover, adopting this method helps in identifying and analysing available research
articles on a specific topic of interest (Munn et al., 2018). This method initiates through
framing a well-defined research question and searching relevant articles with the help of pre-
determined search terms. The study selection process is done following inclusion and
exclusion criteria. Xiao and Watson (2019) mentioned that this is an effective method that
helps in conducting comprehensive and transparent research. Hence, high-quality evidence
can be retrieved about the impact of nutritional deficiencies and iron deficiency anaemia on
pregnancy outcomes among adult pregnant South Asian women in the UK. This method has
been chosen because it helps in minimising bias through following a particular protocol, and
it is cost-effective and time-efficient.

23



3.2 Study inclusion/exclusion criteria

Student Id: 2406250

During conducting the study, eligibility criteria were set (Table 3.1)

Table 3.1: Inclusion and exclusion criteria

Factors

Inclusion criteria

Exclusion criteria

Population

that considered adult
South Asian

The studies

pregnant women  of
reproductive age residing in the UK is

considered in this study

The research articles that did not
consider South Asian women

residing in the UK are rejected

Issue

The journal articles that focused on the

issue of nutritional deficiencies, in

particular iron-deficiency anaemia are

considered for the review process.

The articles that focused on

other issues other than

nutritional  deficiency among

pregnant women were rejected.

Outcomes

The articles that aimed in achieving the
outcome of understanding of health
risks, care barriers and intervention
strategies and policies of South Asian
pregnant women in the UK considered

for the systematic review.

The articles that aimed in
achieving any other outcomes
risks,

apart from health care

barriers and intervention
strategies and policies faced by
South Asian pregnant women
residing in the UK.

Articles which are not primaryj

studies.

Study design

Studies that adopted primary research
design are selected that include cohort,
cross-sectional, randomized controlled

trials and qualitative study design.

Studies with secondary research
design are excluded from the
synthesis but could be cited to

provide contextual background.

Language

publication

off

Articles  published in English are

included

Articles published in any other

languages not considered

Time

period

Studies published between 2017-2025

are selected

Studies published before 2017

are rejected
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3.3 Literature search strategy

Search strategy is an important part of a systematic review research as it helps to search
and select authentic articles which can help to meet the research aim and objectives. This
research has used an effective search strategy to conduct the literature search and obtain
the most relevant articles. Ho et al. (2016) have stated that a search strategy helps in
identifying credible data sources and the selection of keywords which can be used as
effective search terms. Authentic databases are selected first and then an initial search is
conducted using search terms and appropriate use of Boolean operators. Studies irrelevant
to the topic, were identified and excluded from the search system, and researchers select
studies that are most relevant to the study topic. The different components of the search

strategy are used that described below.

Databases used

This research has identified credible databases on the basis of the benefits associated with
those databases. Search has been performed on PubMed, ProQuest and Google scholar.
According to Bramer et al. (2018), ProQuest includes millions of articles on a diverse range
of topics. Getting primary articles on a specific topic is easier on this database due to its
advanced search option. It also helps with the proper citation of collected articles. This
database is connected with different publishers to ensure the inclusion of recent articles.
This aspect has helped this research to get recent studies to analyse their findings for
answering the research question. On the other hand, PubMed is widely accepted as a public
health database (Gusenbauer and Haddaway, 2020). It is updated regularly, which enables
researchers to get recent articles in a desired public health topic. This database also helps to
get the correct citations of articles. Both basic and advanced search options are available in
PubMed, and it has helped to get articles with primary methods and topics related to the
research subject. In all of these databases, filters for date and full-text have been applied,
and this approach has helped to access full-text newly published articles on the research
topic. Moreover, Google scholar was also utilised to broaden the search approach. It is
largest free academic search system since it attempts to index nearly all electronically
available scholarly literature. Its user friendly interface and ability to track citation make it
easier for researchers to identify related research (Gusenbauer and Haddaway, 2020). This
search engine helps to access literature on diverse range of disciplines. Using search terms,
basic search has been conducted on Google Scholar and required articles have been

retrieved.

25



Student Id: 2406250

Search terms and Boolean operators used

Search term selection is an important part of a search strategy and this research has chosen
keywords that are linked with the study topic so that sufficient number of articles can be
retrieved. This research has considered the PICO framework to identify keywords which
have been used further as search terms. These terms and alternative terms have been
combined using AND and OR Boolean operators AND Boolean operators have been used to
combine search terms mentioned below, and OR has helped to include synonyms of search
terms, which are considered as alternative search terms. Main search terms used to conduct
the article search are “Nutritional deficiencies”, “lron deficiency anaemia”, “Pregnancy
outcome”, “Adult women” “South Asia”, “The UK”, “Health risk”, “Barriers” and “Policy
interventions”. Besides, synonyms of these search terms have been used to formulate

meaningful search strings.
The search string with the search terms and Boolean operators are mentioned below,

- ((Nutritional deficiencies OR Dietary deficiencies OR Malnutrition OR Undernutrition OR
Nutrient deficiencies) AND (Iron deficiency anaemia OR anaemia) AND (Pregnancy outcome
OR Birth outcomes OR Perinatal outcomes OR Maternity outcomes) AND (Adult women OR
Adult females) AND (South Asia) AND (The UK)) (on PubMed)

- ((Nutritional deficiencies OR Dietary deficiencies OR Malnutrition OR Undernutrition OR
Nutrient deficiencies) AND (Health risk OR Health outcomes) AND (Barriers OR Challenges
OR Obstacles) AND (Policy interventions) AND (South Asia) AND (The UK)) (on ProQuest
and Google Scholar)

After the rigorous literature search all the relevant articles were transferred to Refwork for

database management and deduplication.

3.4 Literature screening strategy

The study selection process of this research has been conducted considering the
inclusion/exclusion criteria. An effective screening strategy has helped to exclude irrelevant
articles and select the most relevant ones for the review. At first, the initial search was
performed on the chosen databases and search engines with the help of search terms and
Boolean operators. Then, duplicate articles have been identified and removed shortly. After
the removal of deduplicate articles this study has also used an effective screening strategy
to identify the most relevant articles on the topic. Waffenschmidt et al. (2018) has mentioned

that screening involves title and abstract screening and full-text screening. During the title
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and abstract screening of articles, used methodologies and brief findings mentioned in the
abstract have been read carefully so that irrelevant ones can be identified easily. This
process has helped this study to exclude irrelevant articles with different study topics and
secondary methodology. After that, full-text screening has been done which has helped to
get the most relevant primary studies which are eligible to help this research in meeting
study objectives and answer the research question. The process of study selection with the
help of the screening strategy has been demonstrated in the PRISMA diagram, which is

attached in the results chapter.

3.5 Quality appraisal

Assessing quality of selected studies is an essential process in systematic review that aims
to identify potential bias and limitations (Zeng et al., 2015). In this study, CASP quality
appraisal tool has been selected for analysing overall quality of the chosen articles. This tool
has been selected because it is widely used for evaluating the quality and validity of similar
studies (CASP, 2025). Appropriate checklists are chosen that match the study design of the
chosen articles. The checklist for cross-sectional, cohort, RCT and qualitative checklists

were applied. High scores denote a good quality of the selected studies.

3.6 Data extraction

Extracting essential information from the chosen articles is necessary in order to conduct an
analysis effectively. Jonnalagadda et al. (2015) stated that data extraction in a systematic
review is a process of identifying and organising information from the selected studies. In
this study, a data extraction form has been used in this study. This tool has been used
because it helps in performing data extraction following different criteria in a systematic way
(Taylor et al., 2021). In this study, data extraction has been performed by the reviewer and

monitored by the supervisor that helped in ensuring the reduction of bias.

3.7 Data analysis technique

In this study, thematic analysis has been chosen for analysis of the patterns of the findings
(Terry et al., 2017). This analysis method has been chosen because it helps in conducting
in-depth analysis in a flexible way. Initially the articles were read properly and after these
codes were identified. Later, the codes were grouped properly to form themes. After this

process, findings were reported under those themes.
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3.8 Ethical considerations

This research has maintained an ethical approach while handling the data collected from the
chosen articles. Authors of those articles have been acknowledged using referencing and in-
text citations. The references are put in the reference list at the end of the study. Besides, no
data has been directly copied from the articles to adhere to the plagiarism norms. No
informed consent has been collected in this research as no human participants are involved.
In addition, other ethical considerations such as maintaining the privacy of data and

confidentiality, are not necessary here as this study adopted a secondary approach.

3.9 Limitations

The method of SLR is appropriate in answering the research question. However, there are
different limitations, such as limiting study selection to only English language articles and
articles published after 2017. This can result in the exclusion of different relevant studies.
Including only high-quality articles in a review is an essential obstacle, which is mitigated in

this study through conducting a quality appraisal of chosen articles.

CHAPTER 4: RESULTS AND DISCUSSION

4 .1 Introduction

This chapter presents the findings of the review and discusses the results in comparison with
other literature and the health belief model. It includes the PRISMA chart which
demonstrates the process of study screening and selection as well as the findings from the
included articles. It is also going to discuss the implications of the study findings and key
strengths and limitations of the study. This chapter is set to provide a clear insight of the way
the findings can answer the research question and meet study objectives.

4.2 Search result

The initial search was conducted on PubMed, ProQuest and Google Scholar. The literature
search covered the period from 1% January 2017 to 30" September 2025. A total of 295
articles were found as the initial search result. However, there were 134 duplicated articles
which were excluded at the beginning. At first, the title and abstract of the 161 articles after
deduplication were screened against the inclusion and exclusion criteria. 125 articles have
been found irrelevant due to different topic contexts and secondary methodology. After that,

full text of the remaining 36 articles has been screened through reading the whole article.
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After reading the whole articles, 26 of them were irrelevant because they don’t meet the

research objectives, and the final number of articles included in this review as 10. Data was
searched on PubMed, ProQuest and Google Scholar on 7" July 2025 to 2™ of August 2025.

Records identified from database Records removed before screening:

(n =295)

PubMed=23 | Duplicate records removed (n = 134)
L4

ProQuest=117 Records marked as ineligible by

automation tools (n=0)
Google Scholar=155 Records removed for other reasons (n =0)

Identification

Registers (n = 0)

11 Irrelevant records excluded due to different

¥| topic contexts and methodology (n = 125)

Screening

A 3 4

Studies included in review (n=10)

Included

Figure 4.1: PRISMA 2020 Flow Diagram. The PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) 2020 flow diagram was used to illustrate the study
selection process in this review. The template, obtained from the official PRISMA website
(PRISMA, 2024), outlines the number of records identified, screened, excluded, and finally
included in the systematic review. This framework enhances the transparency and
reproducibility of the review process by providing clear documentation of study identification,

screening, eligibility assessment, and inclusion.
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4.3 Summary of selected studies from 2017 to 2025

A total of 10 articles that were published between 2017-2025 were included in this study

(Table 4.1) The table contains summary of the chosen articles that include purpose of the

research, study design, data collection process and sample size and key findings.

Table 4.1: Summary of selected studies

Citation Purpose of | Study design Data collection | Key findings
(Author the study and sample
year size
publication)
Soltani To assess | Cross-sectional | Survey, n=351 This study has found that
(2017) dietary habits | study lack of intake of healthy
and practices food options such as
of using meat, eggs, soft cheese
supplements and oily fish negatively
among young impacts pregnancy and
women during birth outcomes. Eating
pregnancy well and taking
supplements as
prescribed during
pregnancy have been
found helpful in gaining
weight and  ensuring
baby’s health after birth.
Unhealthy diet and
lifestyle can lead to
increased risk of stillbirths.
Clear association between
adverse pregnancy
outcomes and poor
nutritional status is well-
documented in this study.
Burden To analyse | Cohort study Measuring It has been found in the
(2023) maternal haemoglobin, n=| study that poor nutritional
haemoglobin 13619 habits often result in
level and health risks such as
pregnancy gestational diabetes
outcomes due among South Asian
to nutrition Pregnant women in the
among UK UK. It has been found that
women during late pregnancy

40.4% of participants are
having low haemoglobin
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rate. This is associated
with different pregnancy
outcomes such as low
birth weight and preterm
birth. This study
highlighted  that  poor
consumption of nutritional
micronutrients such as
iron and zinc often results
in different health risks.
Low birth weight and
preterm birth are common
among all ethnic groups in
the UK including South
Asian women.

Nair et al. | To evaluate the | Cohort study Measuring This study has found that
(2017) relationship maternal maternal anaemia is
between haemaoglobin associated with risks of
maternal and assessing | perinatal mortality and
haemoglobin birth outcomes, | stillbirth. Both of these
and incidents n=14001 risks were found three to
of stillbirth five times higher among
women  with  maternal
anaemia compared to
women with haemoglobin
level greater than 110g/l.
Anaemia has been found
to be a common issue
caused by iron deficiency
among pregnant women.
Perinatal deaths have
been found decreased by
29%  with  per unit
haemaoglobin level
increase.
O'Toole et al. | To analyse the | Qualitative Semi-structured | It has been elaborated by
(2024) experience of | study interview, n=14 | an Indian participant in the

anaemia
among South
Asian pregnant
women in the
UK and role of
iron oral
supplementatio
n

study that the health risk
of anaemia due to iron
deficiency is quite
common in this ethnicity.
Different health risks such
as fatigue have been
faced by the women due
to lack of iron and other
nutritional micronutrients.
However, in this study, the
participant from the South-
Asian community
elaborated that
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consumption of oral
supplementation has
suited and there are no
side effects apart from
constipation.

McCarthy et al.
(2024)

To examine the

association
between
access to
nutrition
knowledge and
advice and
practices and
attitude among
pregnant
women

Cross-sectional
study

Self-
administered
survey, n=334

Inadequate nutrition
knowledge and lack of
access to nutrition advice
have been found barriers
to nutrition among South
Asian preghant women.

Only half of the
participants admitted that
they consider healthy

eating extremely important
during pregnancy. 25.7%
participants consumed
folic acid supplements
during pregnancy. Due to
lack of knowledge,
consumption of healthy
food including vegetables,
fruits, meat, fish and dairy
products has been found
to be the same pre and
during pregnancy.

Goodwin et al.
(2018)

To explore the
experience of
midwives and
migrant women
from Pakistan
during their
pregnancy in
the UK

Qualitative
study

Semi-structured
interview, n=20

Inappropriate advices from
family members,
specifically mothers-in-
law, have been found a
barrier for pregnant
women to access care and
build positive relationships
with midwives. Male
dominated culture creates
barriers for healthcare
professionals to interact
with pregnant ladies and
provide accurate care as

per their needs. Male
partners interact  with
midwives in place of their
pregnant wives.

Stereotype about religious
belief among healthcare
professionals also
becomes a barrier for
Pakistani women to
access maternal care.
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Garcia
(2018)

To understand
the intake of
folic acid
during
preconception
among South
Asian women
in Luton, UK

Qualitative
study

Focus group
discussion and
semi-structured

interviews, n=25

Limited knowledge about
risk factors associated
with adverse pregnancy
outcomes have been
found a barrier to intake of
folic acid pre conception.
This study has also found
poor memory, unplanned
pregnancy and lack of
awareness among
mothers about the
importance of consuming
folic acid are also potential
barriers. Besides,
language barriers and
lower levels of health
literacy are other barriers
to folic acid prior to
conception and during
pregnancy among South
Asian women in the UK.

Beasant et al.

(2023)

To analyse
practices of
providing
necessary
information to
pregnant
women by
midwives in the
UK

Cross-sectional

Online
guestionnaire,
n=122

This study has found that
the guidance on food by
the NHS is effective in
encouraging pregnant
women to improve
nutrition.  Women  get
advice on eating fish,
specifically tinned tuna
from NHS guidance and
midwives. However, lack
of confidence and lack of
training about providing
the guidance have been
reported by midwives
which are affecting
effectiveness of  this
guidance. Improving
knowledge of midwives
regarding food and drink
that should be limited or
avoided can improve
effectiveness of  this
guidance.

Jacob
(2022)

To examine the
acceptability of

the FIGO
Nutrition
Checklist
before and

Cross-sectional

study

Survey, n=298

The FIGO Nutrition
Checklist has been found
to be a valuable resource
which ensures benefit for
both babies and mothers.
It helps in nutritional
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during
pregnancy for
accessing
nutritional
status
prevent
excessive
weight
during
pregnhancy

and

gain

screening of  women
during their pregnancy and
helps in routine decision-
making regarding weight
and nutrition in clinical
care. This checklist is
acceptable during clinical
visits by pregnant women.
However, there are certain
barriers to implementing
this checklist which
include need for non-
stigmatised
communication and lack of
training to  healthcare
professionals and time.

Tripkovic et al.
(2017)

To examine the
effectiveness
of food
fortification
intervention in
improving
nutritional
deficiency
among South
Asian pregnant
women living in
the UK

Randomised
controlled trial

Measuring
vitamin D2 and
vitamin D3 level,
n=335

It has been found in the
study that vitamin D2 and
D3 fortified juice and
biscuits have helped to
produce an incremental
change among nutrition
levels of preghant women.
Significant  increase in
vitamin D2 and D3 due to
fortification proves that
dietary intake of nutrition is
essential to achieve
desired pregnancy
outcomes. In this study it
has been seen that 71% of
South  Asian  women
comply with the
fortification of food
products. However, the
compliance rate of white
European women is high
as compared with South
Asian women (93%). In
addition, however, this
study elaborated that a
low dose of fortification is
better as compared with
high dose.
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4.4 Quality appraisal results

CASP (Critical Appraisal Skills Programme) a critical appraisal checklists are used for
conducting the quality appraisal process. During appraisal, the chosen studies have got high
quality score. In this study, 8 among 10 studies have got full score. The appendix portion of
the study includes different checklists and results tables used in this study, which include
cohort (two studies), cross-sectional (four studies), qualitative (three studies) and RCT (one
study) (Appendix). The included studies are of high quality as they have achieved high
scores. Answers were taken through simple ‘Yes’ (Yes=1) or ‘no’ (No or Cannot tell=0). The
number of ‘Yes’ are calculated to give individual scores to included studies. However, some

studies are having limitations, Goodwin et al. (2018) did not locate the researcher culturally.

4.5 Social Demographics

The chosen studies have focused on women who belong to South Asian ethnicity and are
currently living in the UK. A total of n=29119 women were analysed in this review. This
includes women from India, Pakistan and Bangladesh. These women are having low to
middle income and face issues such as a lack of proper diet during pregnancy. Across the
studies, women from the South Asian community face issues like poor nutritional habits due
to lack of proper income. They also have less education level which restricts awareness
regarding supplementation and proper antenatal care during pregnancy.

4.6 Thematic analysis

4.6.1 Health risks related to maternal nutrition issues and iron

deficiency anaemia (Theme 1)

Findings from this review indicate that nine studies have reported that unhealthy food intake
results in increasing risk of still birth and preterm birth (Soltani et al., 2017, Burden et al.,
2023, Nair et al.,, 2017, O'Toole et al., 2024, McCarthy et al., 2024, Garcia et al., 2018,
Goodwin et al., 2018, Beasant et al., 2023, Jacob et al., 2022). (table 4.2 and figure 4.2). It
can also cause iron deficiency anaemia. Moreover, one study highlighted that poor intake of
healthy food is related with gestational diabetes (Burden et al., 2023) (table 4.2). Besides,
three studies elaborated that low haemoglobin is an impact of unhealthy food intake (Burden
et al., 2023, Nair et al., 2017, O'Toole et al., 2024) (table 4.2).
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Health risks related to maternal
nutrition issues and iron deficiency
anaemia

Risk of still birth, peterm birth |
etc.

gestational diabetes

Low heamoglobin

Poor intake of healthy food _

Health risks

0 2 4 6 8

Number of Articles

10

Figure 4.2: Graph showing health risks related to maternal nutrition

issues and iron deficiency anaemia

Table 4.2: Table showing reported health risks related to maternal nutrition issues

and iron deficiency anaemia in selected articles

Health risks
Article Poor intake of | Low gestational Risk of still
healthy food haemoglobin diabetes birth, preterm
birth etc.
Soltani et al., 2017 v N/R N/R v
Burden et al., 2023 v v v v
Nair et al., 2017 v v N/R v
O'Toole et al., 2024 v v N/R v
McCarthy et al., 2024 v N/R N/R v
Garcia et al., 2018 v N/R N/R v
Goodwin et al., 2018 N/R N/R N/R v
Beasant et al., 2023 v N/R N/R v
Jacob et al., 2022 v N/R N/R v
Tripkovic et al., 2017 v N/R N/R N/R
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The findings revealed that unhealthy food intake during pregnancy affects birth outcomes.
Inadequate intake of healthier food, including soft cheese, eggs, meat and oily fish has a
negative impact on pregnancy outcome (Soltani et al.,, 2017). Unhealthy eating and
inappropriate lifestyle have been found to be associated with a higher risk of stillbirth.
Supplement intake and healthy eating help pregnant women gain weight and give birth to
healthy babies. Poor nutritional status of pregnant women has been found a key reason for
adverse pregnancy outcomes. On the other hand, poor nutrition is also associated with
increased health risk in terms of increased risk of gestational diabetes (Burden et al., 2023).
Lower levels of haemaoglobin are more likely to be present in late pregnancies among South
Asian pregnant women in the UK. The risk of low birth weight rises as maternal haemoglobin
levels are lower. It has been found that inadequate consumption of micronutrients including
zinc and iron, is the cause behind low haemoglobin, which is also known as maternal
anaemia. This review has also found evidence about the association between maternal
anaemia and perinatal mortality (Nair et al., 2017). Moreover, maternal anaemia also
increases the risk of stillbirth. Women with anaemia are three to five times more likely to
experience these negative pregnancy outcomes compared to women who have
haemoglobin levels more than 110g/l. Anaemia is considered as a common issue caused
due to iron deficiency among pregnant women. This is because the demand for iron
increases during the time of pregnancy. In addition, it has been found that perinatal death
risk often decreases by 29% with the increase of haemoglobin level. Thus, it can be said that
increasing haemoglobin level is necessary in order to avoid the risk of iron deficiency
anaemia. Besides, O'Toole et al. (2024) described that among South-Asian ethnicities such
as Indian women the health risk of anaemia is quite common due to iron deficiency. It has
been found in the study that different health risks such as fatigue have been faced by the
women due to poor consumption of iron rich food items. Lack of iron and nutritional
micronutrients often results in poor pregnancy outcomes. In this study, it has also been
found that South Asian participants elaborated that consumption of iron supplementation has

suited and there are no side effects apart from constipation.

4.6.2 Barriers to adequate nutrition and prenatal care (Theme 2)

During the review, it has been found that six studies claimed lack of knowledge is an
essential barrier to adequate nutrition (McCarthy et al., 2024, Garcia et al., 2018, Goodwin et
al., 2018, Beasant et al., 2023, Jacob et al., 2022, Tripkovic et al., 2017). On the other hand,

language and literacy are another barrier, which has been identified by six studies (McCarthy
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et al., 2024, Garcia et al., 2018, Goodwin et al., 2018, Beasant et al., 2023, Jacob et al.,
2022, Tripkovic et al., 2017). In addition, six studies identified awareness of supplements is
another barrier (McCarthy et al., 2024, Garcia et al., 2018, Goodwin et al., 2018, Beasant et
al., 2023, Jacob et al., 2022, Tripkovic et al., 2017) (figure 4.3 and table 4.3). Moreover, six
articles also identified awareness of supplements is another barrier (McCarthy et al., 2024,
Garcia et al., 2018, Goodwin et al., 2018, Beasant et al., 2023, Jacob et al., 2022, Tripkovic
et al.,, 2017). The review has also found that five studies highlighted that cultural norm is
another barrier to adequate nutrition (McCarthy et al., 2024, Garcia et al., 2018, Goodwin et
al., 2018, Beasant et al., 2023, Jacob et al., 2022). As per the review, two studies found that
poor family support is an essential barrier to adequate nutrition (Garcia et al., 2018, Goodwin
et al., 2018) (figure 4.3 and table 4.3).

Barriers to adequate nutrition and
prenatal care

Awareness of | | | |

supplemets *

Cultural norms

Barriers

Family support

Language and
literacy

Lack of knowledge

0 2 4 6 8

Number of articles

Figure 4.3: Graph showing barriers to adequate nutrition and
prenatal care
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Table 4.3: Table showing reported barriers related to maternal nutrition issues and

iron deficiency anaemia in selected articles

Barriers to adequate nutrition and prenatal care

Article Lack of | Language and | Family Cultural awareness of

knowledge | literacy support norms supplements
Soltani et al., 2017 N/R N/R N/R N/R N/R
Burden et al., N/R N/R N/R N/R N/R
2023
Nair et al., 2017 N/R N/R N/R N/R N/R
O'Toole et al., N/R N/R N/R N/R N/R
2024
McCarthy et al., v v N/R v v
2024
Garcia et al., 2018 v v v v v
Goodwin et _al., v v v v 4
2018
Beasant et al., v v N/R v v
2023
Jacob et al., 2022 v v N/R Y Y
Tripkovic et al., v v N/R N/R v
2017

During the review, the chosen studies identified different barriers to adequate nutrition and
prenatal care among South Asian pregnant women residing in the UK. It has been
mentioned that inadequate knowledge regarding nutrition and poor access to nutritional
advice are crucial barriers among South Asian pregnant women (McCarthy et al., 2024).
During the literature review section, it has been analysed that many pregnant women often
face issues to access effective maternal care due to poor awareness (Rahman et al., 2016).
In another study by Nagesh et al. (2024) also argued that lack of available knowledge
regarding available services regarding child and maternal care is a major barrier. On the
other hand, Fatema and Lariscy (2020) argued that women with less mass media exposure
are having poor knowledge regarding nutrition and maternal care services. Due to this
barrier, consumption of healthy food items did not increase during pregnancy.

The six studies have reported on the barriers to adequate nutrition (McCarthy et al., 2024,
Garcia et al., 2018, Goodwin et al., 2018, Beasant et al., 2023, Jacob et al., 2022, Tripkovic
et al.,, 2017). McCarthy et al. (2024) mentioned that inadequate knowledge about nutrition
and a lack of access to nutrition advice are important barriers to nutrition among South Asian
pregnant women. As a result, this study found that only half of the participants admitted that
they consider healthy eating as extremely important during pregnancy. In addition, only
25.7% participants consumed folic acid supplements during pregnancy. Apart from this, due
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to lack of knowledge, consumption of healthy food items such as vegetables, fruits, meat

and eggs is the same during pre and during pregnancy.

Goodwin et al. (2018) mentioned in study that inappropriate advice from family members
such as mother-in-law is an essential barrier for south-Asian pregnant women to access care
and build effective relationships with midwives. In addition, this study has also found that
male-dominated culture is another barrier for South-Asian women residing in the UK to

interact with the healthcare professionals.

Garcia et al. (2018) stated that limited knowledge about risk factors associated with adverse
pregnancy outcomes has been found a barrier to the intake of folic acid pre-conception. In
addition, other memories, such as poor memory and unplanned pregnancy, also create
barriers to achieving adequate nutrition. Besides, lack of awareness among mothers about
the importance of consuming folic acid is another potential barrier. Due to language barrier
and low level of health literacy, women have reported no or low consumption of folic acid

before and after conception.

4.6.3 Interventions to improve maternal nutrition and maternal

health outcomes (Theme 3)

Different strategies have been found effective to improve maternal nutrition status and
related health outcomes. The findings show that NHS nutrition guidance is an essential
intervention to improve maternal nutrition (Beasant et al., 2023, Jacob et al., 2022, Tripkovic
et al., 2017) (figure 4.4 and table 4.4). Besides, FIGO nutrition checklist is also identified as
an important intervention that can help women make quality nutritional choices (Beasant et
al.,, 2023, Jacob et al., 2022, Tripkovic et al., 2017) (figure 4.4 and table 4.4). Food
fortification is an essential intervention that can be used to improve maternal nutrition
(Beasant et al., 2023, Jacob et al., 2022, Tripkovic et al., 2017) (figure 4.4 and table 4.4).
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Interventions to improve maternal nutrition and health
outcomes

| | | |
Food Fortification _

FIGO nutrition checklist

Interventions

NHS nutrition guidance

0 1 2 3 4 5

Number of articles

Figure 1.4: Graph showing interventions to improve maternal nutrition
and maternal health outcomes

Table 4.4: Table showing interventions to improve problems of maternal nutrition and
iron deficiency anaemia in selected articles

Policy Interventions
Article NHS nutrition | FIGO nutrition | Food
guidance checklist Fortification

Soltani et al., 2017 N/R N/R N/R
Burden et al., 2023 N/R N/R N/R
Nair et al., 2017 N/R N/R N/R
O'Toole et al., 2024 N/R N/R N/R
McCarthy et al., 2024 N/R N/R N/R
Garcia et al., 2018 v N/R N/R
Goodwin et al., 2018 N/R N/R N/R
Beasant et al., 2023 v v v
Jacob et al., 2022 v v v
Tripkovic et al., 2017 v v v

Three of the studies (Beasant et al., 2023, Jacob et al., 2022, Tripkovic et al., 2017) has

identified interventions and to improve the maternal nutrition and then the health outcomes.
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Beasant et al. (2023) elaborated in a cross-sectional study that guidance on food by the
NHS (National Health Service) is an effective intervention that helps in encouraging pregnant
women to improve nutrition. This intervention can help South Asian women to obtain
adequate knowledge about nutrition especially during pregnancy. For example, this guideline

advised pregnant women to eat fish such as tuna.

In another cross-sectional study by Jacob et al. (2022) elaborated that the FIGO nutrition
checklist is another essential resource that helps in achieving benefit for both mothers and
babies. It helps in nutritional screening of women during their pregnancy and helps in routine
decision-making regarding weight and nutrition in clinical care. This checklist can be applied
at the time of clinical visits by pregnant women. This study has also highlighted that there
are different barriers to implementing this checklist that includes need for non-stigmatised

communication and lack of training to healthcare professionals and time.

Tripkovic et al. (2017) discussed in the study that fortification of food items such as juices,
biscuits with vitamin D2 and D3 is an important interventions. This study has elaborated that
fortification of juice and biscuits have resulted in incremental change among nutrition levels
of pregnant South Asian women. Significant increase in vitamin D2 and D3 due to
fortification proves that dietary intake of nutrition is essential to achieve desired pregnancy

outcomes.

4.7 Interpretation of results

The result has answered the research question effectively by shedding light on the health
risks, care barriers and interventions related to nutritional deficiencies, specifically iron
deficiency, among women of reproductive age from South Asian background in the UK.
Health risks associated with poor nutrition are the risk of still birth (Soltani et al., 2017).
Women who consume healthy food such as eggs, meat, soft cheese and oily fish during
their pregnancies are capable of maintaining healthy weight gain and delivering healthy
babies. Besides, poor nutrition also enhances the chance of gestational diabetes. This study
has also found that iron deficiency anaemia increases health risks among the chosen
population. Pregnant women with lower haemoglobin levels are more likely to experience

adverse pregnancy outcomes, including stillbirth.

Anaemia also increases risk of fatigue. South Asian women face certain barriers to access
maternal care and appropriate nutrition, which affects pregnancy outcomes. For example,
lack of access to nutrition advice and lack of nutrition knowledge are key barriers to
improving nutritional status during pregnancy (McCarthy et al., 2024). Many of the target
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population do not have the knowledge to improve dietary consumption after conceiving.
They also do not increase consumption of eggs, vegetables, fruits and meats due to lack of
knowledge about their positive impact on pregnancy outcomes. Culture has also been found
influencing the eating behaviour of pregnant women from South Asian backgrounds. For
example, male dominated culture prevents women from interacting with midwives and
listening to the advice of their mothers-in-law during pregnancy in terms of choosing food. As
their husbands interact with midwives, it is difficult to enhance their knowledge about
nutrition (Goodwin et al., 2018). Lack of awareness and limited knowledge about risk factors
associated with pregnancy outcomes are also preventing women from accessing nutrition
and maternal care. The chosen population have been found facing a language barrier to
access maternal care and nutrition advice. It often leads to lower consumption of folic acid
which plays an important role in ensuring positive pregnancy outcomes. This study also
found NHS guidance, FIGO nutrition checklist and inclusion of D2 and D3 in regular diet as

effective interventions of improving nutrition status and maternal health outcomes.

4.8 Comparison of results with previous studies

4.8.1 Health risks related to maternal nutrition issues and iron

deficiency anaemia

During the review study, it was found that food intake during pregnancy impacts birth
outcomes as inadequate intake of healthier food creates the issue of nutritional deficiency
and risk of stillbirth increases (Soltani et al.,, 2017). The findings have been supported
through Mosha et al. (2017), as it has been stated that sufficient consumption of dietary iron
and calcium often decreases the risk of poor pregnancy outcomes such as stillbirth. On the
other hand, Qu et al. (2019) argued that consumption of adequate vegetables is necessary
to reduce nutritional deficiency during pregnancy and this decreases the incidence of
stillbirth within pregnant women. In another study, Roseingrave et al. (2022) discussed that
stillbirth is a crucial impact that often occurs due to inadequate diet intake during pregnancy.
It has been elaborated in the study that women who has risk of stillbirth need to take
additional antenatal support and follow different dietary guidelines during pregnancy. This is
because stillbirth has a devastating impact on the women and their family.

The current study has also highlighted the fact that poor nutrition among South Asian
pregnant women residing in the UK is also associated with a higher risk of gestational
diabetes (Burden et al., 2023). This is supported by Silva-Zolezzi et al. (2017) in which it has
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been discussed that different nutritional factor such as Vitamin D and iron, are necessary in
order to decrease the risk of gestational diabetes. This study found that low vitamin D
increased risk of this condition among most of the participants. On the other hand, Duarte-
Gardea et al. (2018) argued that having proper nutrition is necessary to mitigate the risk of
gestational diabetes. This study identified the necessity of medical nutritional therapy to
increase knowledge among women about consumption of adequate nutrition to reduce the
chance of occurring perinatal outcomes. The present review study has found that different
other complications such as low birth weight and preterm delivery increase due to low levels
of maternal haemoglobin (Burden et al., 2023). On the other hand, Triunfo and Lanzone
(2015) elaborated in another study that underweight of newborn is another essential issue
that often occurs due to inappropriate diet intake. Weight management of newborns are
necessary for effective growth and development. This study found that it is essential to
intake appropriate diet and nutrition in order to eliminate the risk of underweight of

newborns.

The review has also highlighted the issue of the association between maternal anaemia and
perinatal mortality (Nair et al., 2017). The findings have been supported by other studies. For
example, Smith et al. (2019) described that anaemic women often face serious
consequences throughout pregnancy such as longer hospitalization, caesarean delivery and
preeclampsia. This increases the risk of fatality among pregnant women. On the other hand,
Parks et al. (2019) argued that maternal mortality is not associated with maternal anaemia
but neonatal mortality is linked with anaemia among mothers. This study also elaborated that
low birth weight, preterm birth and postpartum haemorrhage are some other consequences
that can occur due to the issue of anaemia among mothers. During conducting the review,
O'Toole et al. (2024) described that among South-Asian ethnicities such as Indian women
the health risk of anaemia is quite common due to iron deficiency. Similarly, Singal et al.
(2018) also elaborated that maternal mortality and anaemia is common among Indian
pregnant women. This study highlighted that different reason, such as belonging to poor
socio-economic backgrounds and nutritional inadequacies, often increases the risk of
anaemia among pregnant women in South Asian nations like India. In addition, Parks et al.
(2019) also discussed that maternal mortality and anaemia is common among women from
South Asian nations like India and Pakistan. In these regions, severe maternal anaemia is

common among pregnant women of these areas.
4.8.2 Barriers to adequate nutrition and prenatal care

Different studies highlighted that various barriers exist to adequate nutrition and prenatal

care (figure 4.3 and table 4.3). The current review has also found that inappropriate advice
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from family members such as mother-in-law is a barrier for South Asian pregnant women
that limits access to care services and builds proper relationships with caregivers (Goodwin
et al.,, 2018). The finding can be linked with previous literature review as it has been
elaborated that lack of family support is a barrier in achieving proper nutrition and care that
causes iron-deficiency anaemia (Triharini et al., 2018). Martin et al. (2021) mentioned that
engagement of family members is an essential factor in ensuring proper nutrition of pregnant
women and newborn children. This study highlighted that poor awareness among family
members regarding the issue of malnutrition among pregnant women are a crucial factor. In
another primary study by Nguyen et al. (2017) has also found that pregnant women who
received popper support from family members often took supplements of iron and zinc
regularly that helped in improving pregnancy outcomes. Adequate family support is

important to increase self-efficacy of women to avoid the issue of nutritional deficiency.

The present review also identified that limited knowledge about risk factors associated with
adverse pregnancy outcomes have been found a barrier to intake of folic acid pre-
conception (Garcia et al., 2018). The findings have been supported by Kamau et al. (2019)
as it is discussed that lack of knowledge about iron and folic acid supplementation among
women is prevalent and it is related with different factors such as socio-economic status,
marital status, maternal age and employment. Kamau et al. (2018) stated that knowledge is
an essential factor that increases compliance of pregnant women to iron and folic acid
supplements. This reduces the prevalence of anaemia among them. This study found that
knowledge among pregnant women can be increased through counselling, which can help to
increase their compliance to supplementation and reduce nutritional imbalance. In this
review, it has also been found that language barrier and low level of literacy are some other
barriers that are faced by South Asian pregnant women residing in the UK (Garcia et al.,

2018). Therefore, these barriers need to be avoided to improve healthcare access.

4.8.3 Interventions to improve maternal nutrition and maternal

health outcomes

The current study found that NHS guidance regarding marketing nutrition is an effective
intervention that can encourage pregnant women to improve nutrition (Beasant et al., 2023).
This intervention can guide South-Asian women residing in the UK to obtain adequate
knowledge about nutrition during pregnancy. Sanders et al. (2016) stated in their study that
the NHS in England aims to improve nutritional knowledge among pregnant women. This
study has also stated that the NHS has also stated that maternal diet needs to be improved

to increase health of mothers and babies. On the other hand, Glenister et al. (2020) NHS is
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an essential governing body in the UK that sets guidance and strategies for improving

maternal care.

The review also found that the FIGO nutrition checklist is an important resource that helps in
obtaining benefits for both mothers and babies (Jacob et al., 2022). Killeen et al. (2023) also
argued in their study that the FIGO nutrition checklist supports healthcare providers as they
can achieve clear knowledge about the nutrition level of pregnant women. This checklist also
helps in identifying nutritional deficiencies among pregnant women. Killeen et al. (2020) also
mentioned that the FIGO checklist is comprehensive and easy to use. This is a convenient

way of understanding the present nutritional status of women.

The review has also found that fortification of essential food items with vitamins such as D2
and D3 can help in bringing nutritional change among pregnant women from South Asian
ethnicity living in the UK (Tripkovic et al., 2017). During the literature review section of the
study, Gregory et al. (2017) have also highlighted the intervention of food fortification, such
as iron and zinc, that helps pregnant women to obtain the required dietary diversity. It has
been elaborated that dietary intake diet is necessary to achieve desired pregnancy
outcomes. In another research study by Athe et al. (2020) identified that micronutrient
deficiency, especially among pregnant women, can be managed through the help of
fortification of food items. Certification is an essential intervention that helps in mitigating
issues like iron deficiency. Besides, Liu et al. (2016) argued in their primary study that
fortification of food items with folic acid helps in reducing congenital anomalies among
newborns. This is an essential micronutrient without which poor pregnancy outcomes, such
as the occurrence of congenital heart diseases, can occur. Hence, it can be said that
fortification is an essential intervention that can help to mitigate nutritional deficiency and
help women to avoid issues like anaemia. It also helps to improve the overall health of the
foetus, and different issues like congenital anomalies can be avoided. There are different
policy interventions for South-Asian women in the UK. The NHS communication toolkit is an
essential policy that helps to eliminate the issue of inequality in the healthcare system. The
local maternity system receives a letter from the chief midwifery officer to provide support for
pregnant women from the South Asian community living in the UK (NHS, 2024). The NICE
or National Institute for Heath and Care Excellence has provided a guideline for increasing
supplement use among South-Asian pregnant women (NICE, 2025). This helps in improving

vitamin D supplements.
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4.9 Implications

The results have been found consistent with the previous studies. It supports existing
theories, including the health belief model, theory of planned behaviour, transtheoretical
model and social cognitive theory. For example, the findings that social support affects the
behaviour of pregnant women aligns with the social cognitive theory. Lack of support from in-
laws and husbands is creating barriers to access nutrition advice and adoption of healthy
eating behaviour among South Asian pregnant women. Besides, the findings also support
the theory of planned behaviour by postulating the way existing interventions are used to
influence healthy eating behaviour among South Asian women during their pregnancy.

Similarly, the findings also support the health belief model.

This result matters as it can help the government of the UK to develop a uniform policy
under which women from any ethnic background can get nutrition advice during their
pregnancy at of cost. It can improve eating practice during pregnancy and women can give
birth to healthy babies. The result can also be practically implemented by the researcher
disseminating the result in a way that it can increase awareness among the chosen
population regarding the importance of having a healthy diet to avoid iron deficiency

anaemia and adverse preghancy outcomes.

4.10 Strengths and limitations of the study

The study has different strengths and limitations. Choosing a systematic literature review is
an essential strength because it helps in conducting a comprehensive review by following an
effective protocol. Choosing this method has also helped in improving the transparency of
the research. Conducting thematic analysis is another strength of the study. Adopting this
method helped in gathering an in-depth understanding of the topic. Despite having useful
information, the evidence considered had several limitations. Focusing on South Asian
women living in the UK is a limitation of the study. This is because women from different
ethnicities live in this area and including more population groups could have helped in
improving the generalisability of findings. There were few UK based primary studies that
disaggregated outcomes by some of the South Asian sub-group (Indian, Pakistani, and
Bangladeshi). There was also limited intervention trial work specifically considering cultural
or language need over and above vitamin D fortification. Moreover, evaluations of service
level tools, such as the FIGO nutrition checklist, on outcomes such as stillbirth and low birth
weight in UK South Asian women are sparse.
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4.11 Future research scope

In the future, nutritional deficiency and iron deficiency anaemia among pregnant women of
other ethnicities living in the UK need to be analysed. This can help to draw comparisons
between different ethnicities in terms of nutritional deficiency. In addition, a primary study
needs to be conducted to measure the effectiveness of the interventions identified in this
review to improve maternal nutrition and maternal health outcomes. For example,
randomised controlled trials can be conducted to measure the effectiveness of food
fortification interventions among pregnant women residing in the UK. Besides, more in-depth
research is required on the issue of iron-deficiency anaemia to reduce its impact and

improve pregnancy outcomes.

Chapter 5: Conclusion and recommendations

5.1 Conclusion

Synthesised evidence indicates that suboptimal maternal nutrition especially iron deficiency
anaemia is associated with increased risks of stillbirth, preterm birth, low birth weight, and
gestational diabetes among South Asian pregnant women of reproductive age in the UK.
Food intake directly affects birth outcomes. As per this study, lower intake of healthy food
causes negative pregnancy outcomes which are a serious matter of concern. Pregnant
women who consume unhealthy food and lead an unhealthy life are more likely to
experience the incidents of stillbirth. It means that food intake during pregnancy not only
affects the body of mothers, but also affects the health and growth of children in the womb.
Increased risk of gestational diabetes can also be found among pregnant women with poor
nutrition status. This study also concludes that supplement intake as per the advice of
physicians has a significant role in maintaining the body weight of mothers and ensuring
healthy pregnancy outcomes. Lower haemoglobin level leads to iron deficiency anaemia and
this condition have been found as one of the main reasons behind poor pregnancy outcome.
This condition is present among South Asian women in the UK as per the evidence
synthesis. While conducting the study, the findings showed that South Asian women residing
in the UK often lack iron supplementation and this results in poor pregnancy outcomes.

It can also be concluded that different barriers can be faced to achieve adequate nutrition
and prenatal care. Inadequate knowledge regarding nutrition and poor access to nutrition

advice are some essential barriers to nutrition. This is because South Asian women in the
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UK are migrants and they have less knowledge regarding accessing nutritional knowledge in
the UK. The supplementation rate is also low among this population group. Lack of
knowledge often results in low consumption of fruits and vegetables, which are natural
sources of different micro and macronutrients. During the review, it was seen that half of the
South Asian pregnant women consider that healthy eating is essential during the time of
pregnancy. Many close family members often give wrong guidance to South Asian women
residing in the UK. Different family members like mother-in-law often give wrong advice such
as preventing interaction with healthcare professionals. South Asian women live in a male
dominated culture that also creates barriers in achieving effective knowledge regarding
nutrition. Another potential barrier behind poor nutrition is poor memory and unplanned

pregnancy.

It can also be concluded that different interventions need to be implemented for improving
maternal nutrition and health outcomes. The government of this region can focus on
improving guidance on food. The regulatory agency of National health services is to improve
this guidance, which can be used to encourage pregnant women for improved nutrition. A
proper national guidance on nutrition of pregnant women is important as it can improve
access of people irrespective of ethnicity to knowledge about nutrition, especially during
pregnancy. Lack of guidance and knowledge has been identified as an important factor that
reduces the uptake of proper nutrition during pregnancy. This study also concludes that the
FIGO nutrition checklist is beneficial for both babies and mothers as it involves in nutrition
screening of women during their pregnancy. This study supports use of this checklist to
make correct decisions regarding nutrition requirements in pregnancy and strategies to
manage weight. It means that considering this tool, the nutrition status of mothers can be
managed positively and a positive pregnancy outcome can be ensured. However, lack of
training among healthcare staff and stigmatised communication can prevent its
implementation and reduce its effectiveness eventually. Moreover, food fortification is also
an effective intervention to improve maternal nutrition. This study has established the fact
that fortification of food juice and biscuits with vitamin D2 and vitamin D3 is also an effective
intervention to improve nutrition level among pregnant women. It can help to achieve positive

pregnancy outcomes.

In conclusion, this study postulates that women must get healthy food throughout the
pregnancy period to achieve a positive pregnancy outcome. Language and literacy plays an
important role in the eating behaviour and accessing prenatal care among pregnant women
which can be considered a new insight. It means that these issues must be addressed at the

community level so that maternal nutrition level can be improved and South Asian women
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can be empowered to access prenatal care to deal with iron deficiency anaemia effectively.
This study can ensure wider public health impact by highlighting the effectiveness of the
identified interventions to reduce health risks associated with maternal nutrition among
South Asian women in the UK. Besides, this study is indicating the importance of developing
a policy for ensuring access to healthy food for women from any socio-economic background
in the UK. It can reduce the rate of iron deficiency anaemia and increase the rate of healthy

birth outcomes.

5.2 Recommendations

The findings of this study inform specific recommendations which are mentioned in the

following paragraph,

Breaking language barriers in antenatal nutrition counselling to improve pregnancy

outcomes among South Asian women in the UK:

This study recommends that health promotion campaigns must be designed and run by the
public health sector of the UK government regarding nutritional requirements during
pregnhancy and available nutrition advice and services across the nation. This will require
funds for including healthcare professionals to deliver the campaign to South Asian
communities living in the UK. These campaigns can influence women from this population to
understand the importance of healthy eating during pregnancy to avoid iron deficiency
anaemia and poor birth outcomes. It can also help to gain knowledge about food items which
are healthy and must be consumed during pregnancy for better health of both mother and
babies. This campaign should also share knowledge about replacing unhealthy food options
with healthier food options so that pregnant women can achieve positive pregnancy
outcomes. It can improve the overall health literacy level among women from the South
Asian Community and improve their decision-making skills and eating behaviour during
pregnancy.

Language barrier is preventing pregnant women from understanding the significance of folic
acid consumption throughout pregnancy as per the findings of this study (Garcia et al.,
2018). Therefore, this research recommends the government of the UK to reform available
prenatal care services and enhance inclusiveness. Pregnant women from any cultural
background must get assistance in their native language so that they can share their
concerns related to nutritional requirements during pregnancy and their impact on pregnancy
outcomes. It will require the government to recruit healthcare professionals from different
cultural backgrounds in the public health field and arrange language training programs for

existing healthcare staff who deliver maternal care services. It can encourage more women
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from non-UK backgrounds to come forward and ask for assistance in making decisions
regarding eating during pregnancy. It can help to reduce the rate of iron deficiency anaemia
and related healthcare costs across the UK. Rate of neonatal mortality due to poor maternal
nutrition can also be reduced with the help of inclusive prenatal care services. Besides, it
can encourage more women to focus on their diet during pregnancy with the help of advice

from experts regarding the same.

Telephonic reminder service to improve Iron, folate and vitamin D supplementation

among pregnancy outcomes among South Asian women in the UK:

This research has also found that poor memory is a potential barrier to nutritional intake and
folic acid supplement intake among South Asian pregnant women (Garcia et al., 2018). This
study recommends the healthcare department of the UK to mitigate this barrier by
introducing a telephonic reminder service across the UK. Healthcare professionals who are
engaged in providing maternal care can be asked to remind mothers about consuming
healthy food and supplements at least twice a week so that they get assistance in
developing this healthy behaviour. Contact numbers can be collected during GP or clinical
visits for accessing maternal care. It will require a minimum fund for the telephone charge
and remuneration of the healthcare staff for this additional duty. It can help to increase intake
of supplements and healthy food which plays an important role in ensuring positive birth
outcomes. It can also make mothers, along with South Asian females of reproductive age,
feel valued and supported throughout the pregnancy terms and encourage them to practice

healthy eating to avoid complications related to poor nutrition during their pregnancy.

Midwife training module on use of FIGO checklist and non-stigmatising

communication skills to improve nutrition screening during pregnancy:

This study has also found that lack of training and time of healthcare professionals are
creating barriers to use FIGO nutrition checklist (Jacob et al., 2022). This study recommends
the healthcare department to arrange a training program for healthcare professionals
regarding time management and develop non-stigmatised communication skills so that use
of FIGO nutrition checklist can be optimised. Senior healthcare expats with prior experience
of delivering maternal services to women from different cultural backgrounds are required to
be recruited to run the training program. It can be scheduled for two hours biweekly as
healthcare professionals get limited time after performing their daily duties. It can enhance

the engagement of healthcare professionals in using the FIGO checklist for nutritional
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screening of pregnant women. As a result, nutrition gaps can be identified and addressed

during pregnancy and incidents of iron deficiency anaemia can also be reduced.
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Appendix

Quality review of selected study

The selected studies were assessed for quality using CASP as it is predetermined appraisal

criteria. The table below summarizes the methodological strengths and weaknesses

identified.
Table 1 : Critical appraisal of cross-sectional studies

Articles Q1 Q2 Q3 Q4 Q5 | Q6 Q7 Q8 | Q9 Q10 | Q11 | Score
Soltani et al.|Yes |Yes |[Yes |Yes |Yes|Yes |[Yes |[Yes|Yes |Yes |Yes |[11/11
(2017)
McCarthy et al. [ Yes |Yes [Yes |Yes |Yes|Yes [Yes |Yes|[Yes |Yes [Yes |11/11
(2024)
Beasant et al.[Yes |Yes |[Yes |Yes |Yes|Yes |Yes |[Yes|Yes |Yes |Yes |11/11
(2023)
Jacob et al.[Yes |Yes |Yes |Yes [Yes|Yes |Yes |Yes|Yes |Yes |Yes |11/11
(2022)

Q1. Did the study address a clearly focused issue?

Q2.
Q3.
Q4.
Q5.
Q6.
Q7.
Qs.
Qo.

Did the authors use an appropriate method to answer their question?
Were the subjects recruited in an acceptable way?

Were the measures accurately measured to reduce bias?

Were the data collected in a way that addressed the research issue?
Did the study have enough participants to minimise the play of chance?
how are the results presented and what is the main results?

was the data analysis sufficiently rigorous?

Is there a clear statement of findings?

Q10. Can the results be applied to the local population?

Q11. How valuable is the research?
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Table 2: Critical appraisal of qualitative studies

Articles [ Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 | Score
O'Toole |Yes |Yes |Yes |Yes |Yes |Yes |Yes |Yes |Yes |Yes |10/10
et al.
(2024)
Goodwin | Yes |Yes [Yes |Yes |Yes [No Yes |[Yes |Yes |Yes |9/10
et al.
(2018)
Garciaet|Yes |Yes |Yes |Yes |Yes |Yes |Yes |Yes |Yes |Yes |10/10
al. (2018)

Q1. Was there a clear statement of the aims of the research?

Q2. Is a qualitative methodology appropriate?

Q3. Was the research design appropriate to address the aims of the research?

Q4.
Q5.
Q6.
Q7.
Qs.
Qo.

Q10. How valuable is the research?

Was the data analysis sufficiently rigorous?

Is there a clear statement of findings?

Have ethical issues been taken into consideration?

Was the recruitment strategy appropriate to the aims of the research?
Was the data collected in a way that addressed the research issue?

Table 3: Critical appraisal of cohort studies

Has the relationship between researcher and participants been adequately considered?

Articles

Q1

Q2

Q3

Q4

Q5

Q6 | Q7

Q8

Q9

Q10

Q11

Q12

Score

Nair et
al.

(2017)

Yes

Yes

Yes

Yes

Yes

Yes | Yes

Yes

Yes

Yes

Yes

Yes

12/12

Burden
et al.
(2023)

Yes

Yes

Yes

No

No

Yes | Yes

Yes

Yes

Yes

Yes

Yes

10/12

Q1. Did the study address a clearly focused issue?
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Q2. Was the cohort recruited in an acceptable way?

Q3. Was the exposure accurately measured to minimise bias?

Q4. Was the outcome accurately measured to minimise bias?

Q5. Have the authors identified all important confounding factors? Have they taken account
of the confounding factors in the design and/or analysis?

Q6. Was the follow up of subjects complete enough? Was the follow up of subjects long
enough?

Q7. What are the results of this study?

Q8. How precise are the results?

Q9. Do you believe the results?

Q10. Can the results be applied to the local population?

Q11. Do the results of this study fit with other available evidence?

Q12.What are the implications of this study for practice?

Table 4: Critical appraisal of RCT study

Article | Q1 |Q2 |Q3 |Q4 |Q5 |Q6 |Q7 |Q8 | Q9 | Q1 | Q1 | Score
0 1

Tripko | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | 11/11

vic et

al.

(2017)

Q1. Did the study address a clearly formulated research question?

Q2. Was the assignment of participants to interventions randomised?

Q3. Were all participants who entered the study accounted for at its conclusion?

Q4. Were the participants ‘blind’ to intervention they were given? And Were the investigators
‘blind’ to the intervention they were giving to participants?

Q5. Were the study groups similar at the start of the randomised controlled trial?

Q6. Apart from the experimental intervention, did each study group receive the same level of
care (that is, were they treated equally)?

Q7. Were the effects of intervention reported comprehensively?

Q8. Was the precision of the estimate of the intervention or treatment effect reported?

Q9. Do the benefits of the experimental intervention outweigh the harms and costs?

Q10. Can the results be applied to your local population/in your context?
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Q11. Would the experimental intervention provide greater value to the people in your care

than any of the existing interventions?
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	CHAPTER 1: INTRODUCTION 
	1.1 Research background 
	Nutritional deficiency is a condition in which the body do not get enough nutrients as needed such as vitamins, minerals and other nutrients. Gernand et al. (2016) elaborated that nutritional deficiency, especially during pregnancy often deteriorates foetal and mother health. Iron deficiency anaemia is considered as a common condition during pregnancy. This is often characterized by lack of red blood cells (Benson et al., 2021). This often causes different symptoms of pregnant women such as fatigue and dizz
	Anaemia during pregnancy has negative impacts on the mother and child. Nivedita and Shanthini (2016) mentioned that anaemia is a common health hazard that is prevalent among women and pregnant women are the most vulnerable group. The issue of anaemia is prevalent among low and middle-income nations. Different factors such as education, occupation and income are responsible for the occurrence of this condition (Nivedita and Shanthini, 2016). Chowdhury et al. (2015) mentioned that anaemia is a globally recogn
	Nutritional composition often varies between different ethnic groups residing in the United Kingdom. Cross-Bardell et al. (2015) mentioned that the intake of fat is quite high among the South Asian communities in the UK. On the other hand, the intake of fruits and green leafy vegetables is low in this community (Cross-Bardell et al., 2015). This often increases the risk of the occurrence of anaemia among women of this ethnic group. This is because consumption of green leafy vegetables and fruits often enabl
	1.2 Research problem 
	Iron deficiency anaemia is a common problem among pregnant women residing in the UK, and its wide occurrence has made this a public health issue. Reportedly, 46% of UK women experiences iron deficiency during their pregnancy (Benson et al., 2021). This issue has an association with poor maternal and neonatal outcomes. The prevalence of anaemia is nearly 24.4% during pregnancy, and about one out of three women experiences this issue after delivering the child (Patient, 2024). Maternal malnutrition is a cause
	The prevalence of anaemia is high among South Asian women who are residing in the UK. Fischbacher et al. (2014) mentioned that anaemia is three times more prevalent among South Asian women as compared with European women residing in the UK. The prevalence of anaemia among South Asian women is due to dietary habits. Fischbacher et al. (2014) found that 32% of Indian women residing in the UK did not consume meat and among them 23% are anaemic in nature. 
	South Asian women represent a large and diverse population group in the UK, comprising nearly 7.5% of the whole UK population (Sandhu and Barrett, 2024). However, there is no specific review that investigated. Thus, analysing the impact of nutritional deficiency and iron deficiency anaemia on the pregnancy outcome among South Asian women residing in the UK is essential. 
	1.3 Scope of the research 
	This research has the scope of discussing existing interventions to address the issue of malnutrition among South Asian pregnant women of reproductive age in the UK. The 
	findings of this research can highlight potential risk factors of malnutrition and iron deficiency anaemia during pregnancy in the same population. As a result, the government of the country, the healthcare sector and pregnant women can be aware of these factors and take necessary approaches to manage them effectively. As this research is exploring potential barriers to accessing adequate nutrition and maternal care during pregnancy among the same population, the public health sector will get the opportunit
	1.4 Aim, objectives and research question 
	This research aims to evaluate how maternal nutrition and iron-deficiency anaemia affect pregnancy outcomes among reproductive age South Asian pregnant women in the UK and examine related health risks, barriers to receive adequate nutrition and existing effective policy or intervention responses. 
	Study objectives are, 
	● 
	● 
	● 
	To examine the health risks associated with the problem of maternal nutritional and iron-deficiency anaemia in pregnant South Asian women in the UK. 

	● 
	● 
	To identify the key barriers that limit access to adequate nutrition and prenatal care among pregnant South Asian women in UK. 

	● 
	● 
	To discuss current interventions in addressing maternal nutritional issues and provide recommendations on how to improve maternal health outcomes of pregnant South Asian women residing UK. 


	Research question 
	What are the health risks, care barriers, and policy intervention results regarding nutritional deficiencies and iron-deficiency anaemia, in adult pregnant South Asian women in the UK? 
	In the following table, the PICO framework for this research is presented. 
	Table 1.1: PICO framework 
	Table 1.1: PICO framework 
	Table 1.1: PICO framework 

	Population 
	Population 
	Adult pregnant South Asian women of reproductive age living in the UK 

	Issue 
	Issue 
	Nutritional deficiencies, in particular iron-deficiency anaemia 

	Comparison 
	Comparison 
	No comparison 

	Outcomes 
	Outcomes 
	Understanding of health risks, care barriers, and recommendation improving policy intervention in pregnant South Asian women reproductive age living in the UK 
	to of 


	1.5 Dissertation structure  
	Chapter 1: Introduction 
	This chapter presents the background information about the chosen topic along with an overview of research problems. It is also concerned about setting study aim, objectives and the research question. 
	Chapter 2: Literature review 
	This chapter is about presenting a comprehensive overview of literature related to the research topic. It helps to get clear insights of what is already known about the topic and the gaps in existing literature. 
	Chapter 3: Research Methodology 
	This chapter presents a clear overview of the research method adopted to answer the research question. This chapter aims to describe the process of data collection, data analysis and ethical considerations. 
	Chapter 4: Results and Discussion 
	Findings of the study in relation to research objectives are presented in this chapter. This research findings compares with existing literature and helps to understand the way the findings meet each research objective. 
	Chapter 5: Conclusion and Recommendation 
	This chapter draws the conclusion and recommendation based on the overall findings and discussion of the research. It answers the research question effectively. 
	CHAPTER 2: LITERATURE REVIEW 
	2.1 Introduction 
	In this chapter, a discussion of existing information on the topic has been conducted. A coherent structure has been formed for analysing current literature evidence on the topic. This has helped in building an understanding of the knowledge gap of nutritional deficiency and iron deficiency anaemia among Adult pregnant South Asian women in the UK. Different relevant literatures have been collected and their arguments are logically discussed in this chapter. This has helped to understand the current knowledg
	2.2 Nutritional deficiency and its impact on pregnant women 
	2.2.1 Nutritional issues among pregnant women 
	Nutritional deficiency can cause different nutritional issues among pregnant women. Karemoi et al. (2020) mentioned in the review study that nutritional issues among pregnant women include anaemia and chronic energy deficit. Poor intake of nutrients can result in chronic energy deficit and this harms both mother and the foetus. Desyibelew and Dadi (2019) argued in the review that many women, especially from low and middle income nations, often face the issue of protein energy malnutrition. This literature r
	Nutritional deficiency can cause different nutritional issues among pregnant women. Karemoi et al. (2020) mentioned in the review study that nutritional issues among pregnant women include anaemia and chronic energy deficit. Poor intake of nutrients can result in chronic energy deficit and this harms both mother and the foetus. Desyibelew and Dadi (2019) argued in the review that many women, especially from low and middle income nations, often face the issue of protein energy malnutrition. This literature r
	development of the foetus. Poor nutritional patterns among pregnant women are associated with dietary patterns and lifestyle difficulties. Marshall et al. (2022) also mentioned that consumption of a beneficial diet helps in reducing the nutritional issues faced by women. Nutritional issues such as a lack of iron and protein often occur due to poor consumption of a balanced micronutrient intake. This reduces the chance of a healthy pregnancy among women. 

	2.2.2 Impact of nutritional deficiency and iron deficiency anaemia among pregnant women 
	Nutritional deficiency can increase risk among both pregnant women and foetuses. Gernand et al. (2016) mentioned in a review study that nutritional deficiency can result in gestational effects. This includes pregnancy loss, which is caused due to essential nutrition components such as iron, vitamins and protein. Avagliano et al. (2019) argued that nutritional deficiency during pregnancy also results in brain defects among foetuses and the risk of occurrence of congenital anomalies increases. For example, ne
	Iron deficiency anaemia can increase the risk of adverse events among pregnant women. Zhao et al. (2022) mentioned in a cohort study that the risk of foetal distress, preterm birth and caesarean section often increased among pregnant women who are suffering from iron deficiency anaemia. Besides, this study has also argued that iron deficiency anaemia can cause stress response among pregnant women. Further, Milman et al. (2015) argued in another trial that pregnant women with iron deficiency anaemia have a l
	2.3 Causes behind iron deficiency anaemia among pregnant women 
	2.3.1 Increased demand of iron 
	During pregnancy, the demand of iron often gets increases. Mawani et al. (2016) conducted a situational analysis and it was found that iron deficiency anaemia is generally caused among pregnant women due to increased demand for iron. The needs of the body increase due to increasing blood volume and growing foetuses. This increases the risk of anaemia among them. This study elaborated that during the whole gestational period there is an 
	During pregnancy, the demand of iron often gets increases. Mawani et al. (2016) conducted a situational analysis and it was found that iron deficiency anaemia is generally caused among pregnant women due to increased demand for iron. The needs of the body increase due to increasing blood volume and growing foetuses. This increases the risk of anaemia among them. This study elaborated that during the whole gestational period there is an 
	additional requirement of 700-850 mg of iron, while during the lactation period the requirement of nutritional iron increases due to loss of iron through breast milk (Mawani et al., 2016). In another review study by Fisher and Nemeth (2017) also found that during pregnancy, physiologic iron demands often get increase among pregnant women. This study highlighted that the development of the foetus and placenta requires approximately 360 mg iron. Apart from this, 450 mg of iron is required for the expansion of

	2.3.2 Insufficient dietary intake 
	In another narrative review by Obianeli et al. (2024) mentioned that insufficient dietary iron intake during pregnancy also increases the risk of iron deficiency anaemia among pregnant women. Due to increased demand for iron, pregnant women must consume more dietary iron, the absence of which results in iron deficiency anaemia among them. Further, Kocyłowski et al. (2018) argued in a primary study that during pregnancy, many women did not have adequate dietary nutrition and supplementation. Lack of a balanc
	2.3.3 Multiple pregnancies 
	Iron deficiency anaemia is quite prevalent among women who have multiple pregnancies. Ru et al. (2016) mentioned in a research article that multiple gestations such as having a twin, often results in high demand for iron during pregnancy. This increases the risk of complications among these women. However, this study elaborated that no additional supplementation is recommended to them and they are advised to have the same dose of supplementation of iron and folic acid just like women who are carrying one fo
	Iron deficiency anaemia is quite prevalent among women who have multiple pregnancies. Ru et al. (2016) mentioned in a research article that multiple gestations such as having a twin, often results in high demand for iron during pregnancy. This increases the risk of complications among these women. However, this study elaborated that no additional supplementation is recommended to them and they are advised to have the same dose of supplementation of iron and folic acid just like women who are carrying one fo
	risk of anaemia. However, this study has included a small number of multiple pregnancies 

	(15) as compared with single pregnancies (186). Thus, this argument requires further research. In another review study by Zgliczynska and Kosinska-Kaczynska (2021), it has been elaborated that the risk of iron deficiency is quite high among women with multiple pregnancies. Apart from this, it has also been elaborated in this review that these women are having high risk of vitamin D deficiency. Thus, this is another essential factor that causes iron deficiency anaemia. 
	2.3.4 Short Interval between pregnancies 
	Different studies have also found that a short interval between pregnancies is also an essential factor behind anaemia among pregnant women. Nazir et al. (2019) mentioned in a cross-sectional study that 42.6% of the total participants in the research were anaemic in nature. In addition, participants with less than 2 years of inter pregnancy interval showed high rate of anaemia. Specifically, those women goat affected who suffered from anaemia in the past pregnancy. OnwUKa et al. (2020) also elaborated that 
	2.4 Barriers to pregnant women to achieve adequate nutrition and care 
	2.4.1 Lack of access to nutritious food 
	Food security is an essential factor for accomplishing nutritional requirements during pregnancy. Moafi et al. (2018) mentioned in a cross-sectional study that pregnant women who faced food insecurity often had a low quality of life. Lack of access to healthy food items often results in different negative gestational outcomes such as stillbirth. In addition, this study has also mentioned that a lack of food security also reduces the food diversity among pregnant women. A cross-sectional study by Nana and Ze
	2.4.2 Financial constraint 
	Low family income often creates barriers for pregnant women to get access to nutritious food items. Serbesa et al. (2019) mentioned in a cross-sectional study that a low economic situation is an essential barrier that reduces the ability of pregnant women to consume a healthy diet. Low household income of a family decreases the affordability to purchase healthy food items which directly impacts the health of pregnant women and increases the risk of issues like iron deficiency anaemia. Further, Getaneh et al
	2.4.3 Unequal access to maternal care 
	Poor access to maternal care is an essential barrier that increases the risk of nutritional deficiency and iron deficiency anaemia among pregnant women. Rahman et al. (2016) mentioned in a review study that many pregnant women often face issues accessing effective maternal care. This is because affordable care is limited, and this increases the risk of different issues such as malnutrition and anaemia among pregnant women. In another cross-sectional study by Ikeanyi and Ibrahim (2015) it has been argued tha
	2.4.4 Lack of family support 
	Family plays an essential role in providing the required amount of nutrition to a pregnant woman. Triharini et al. (2018) said that lack of family support is an essential barrier in achieving proper nutrition and care, and this often causes anaemia, such as iron-deficiency anaemia, among pregnant women. Family can provide support through providing information and the required diet. However, poor knowledge regarding the issue among family members can create barriers for women in achieving the required diet. 
	Family plays an essential role in providing the required amount of nutrition to a pregnant woman. Triharini et al. (2018) said that lack of family support is an essential barrier in achieving proper nutrition and care, and this often causes anaemia, such as iron-deficiency anaemia, among pregnant women. Family can provide support through providing information and the required diet. However, poor knowledge regarding the issue among family members can create barriers for women in achieving the required diet. 
	contradicted that the lack of family support often creates barriers in accepting iron and folic acid supplements. Adhering to these supplements often helps in reducing the chance of iron deficiency anaemia among pregnant women. Thus, it is necessary to address the identified barriers to increase the overall health of pregnant women and eliminate the risk of iron deficiency anaemia. 

	2.4.5 Racial and ethnic disparity 
	Pregnant women also face racial and ethnic disparity, which prevents them from accessing adequate nutrition and antenatal care. A review study by Keygnaert et al. (2016) has argued that women who migrate to other countries for living are more likely to face ethnic disparity as native women get access to maternal care earlier and easier compared to women from minor ethnic groups. Maternal morbidity and mortality are more common among women from disadvantaged races and minor ethnicities. On the contrary, Kavl
	2.5 Policies and Strategies to Address Nutrition Issues 
	2.5.1 Improving access to nutritious food 
	It is necessary to address the issue of food insecurity among pregnant women. McKay et al. (2022) explored different interventions for improving access to nutritious food among pregnant women that includes a cash transfer scheme, which can increase affordability of women to purchase food items. In addition, this study has also suggested counselling of pregnant women to increase their knowledge about healthy food items and food insecurity. Urgell-Lahuerta et al. (2021) also mentioned in their systematic revi
	2.5.2 Increasing awareness and empowering women 
	It is necessary to improve awareness among pregnant women regarding the issue of iron deficiency anaemia in pregnancy. Urgell-Lahuerta et al. (2021) mentioned that nutritional education is necessary among pregnant women, which can help to increase their awareness about the necessity of nutrition during pregnancy and outcomes of diseases such as anaemia. Nutritional training can empower women to maintain dietary diversity effectively. On the other hand, Nasir et al. (2020) mentioned in a cross-sectional stud
	2.5.3 Micronutrient supplementation 
	Different literature pieces have analysed that micronutrient supplementation is another essential strategy that can be adopted in order to manage nutritional deficiency among pregnant women. Santander Ballestín et al. (2021) stated in a review study that supplementation is necessary during pregnancy to provide proper nutrition to women and mitigate the issue of nutritional imbalances. Different supplements, such as iron and folic 
	Different literature pieces have analysed that micronutrient supplementation is another essential strategy that can be adopted in order to manage nutritional deficiency among pregnant women. Santander Ballestín et al. (2021) stated in a review study that supplementation is necessary during pregnancy to provide proper nutrition to women and mitigate the issue of nutritional imbalances. Different supplements, such as iron and folic 
	acid, are provided to pregnant women for managing the issue of nutritional imbalance. This review study further stated that the lack of these supplements increases risk of different improper pregnancy outcomes such as preterm birth. In another article, Milman et al. (2016) argued that iron, folic-acid and vitamin D supplementation is much required during pregnancy. These supplements help in managing the deficit of essential micronutrients caused due to poor dietary habits. Lack of micronutrient supplementat

	Safety and efficacy of the supplementation intervention is another crucial factor. Brown and Wright (2020) mentioned in a review that it is necessary for pregnant women to acquire vital information regarding supplementation from dieticians and physicians. For instance, this study highlighted that vitamin-A supplementation is efficient because lack of vitamin-A often increases the risk of poor neonatal immune functioning. This, in turn, increases the chance of occurring different condition like diarrhoea, me
	2.5.4 Community-based interventions for improving the food environment 
	Improving food systems or the environment is vital for enhancing access to affordable and nutritious food items for pregnant women. McKay et al. (2022) mentioned in a systematic review study that the intervention of measuring household food insecurity is an effective community intervention. Tools like the household food insecurity access score can be used for measuring the level of food insecurity in a community. This can help to identify the quality of food that is being accessed by pregnant women in a com
	Improving food systems or the environment is vital for enhancing access to affordable and nutritious food items for pregnant women. McKay et al. (2022) mentioned in a systematic review study that the intervention of measuring household food insecurity is an effective community intervention. Tools like the household food insecurity access score can be used for measuring the level of food insecurity in a community. This can help to identify the quality of food that is being accessed by pregnant women in a com
	in empowering pregnant women especially those who belong to low and middle-income families. Therefore, it is an essential intervention to improve the nutritional status of pregnant women. Apart from this, Gregory et al. (2017) contradicted in another review study that there is different community interventions to reduce nutritional deficiency among pregnant women. This includes food fortification that can be done by adding micronutrient sprinkles such as iron and zinc. In addition, this study has also ident

	2.6 Literature gap 
	The review of literature has revealed that there is ample evidence on the identified issue of nutritional deficiency and iron deficiency anaemia among pregnant women. Besides, there are no reviews focusing on the practices, cultures and barriers of nutritional deficiency among the south-Asian women living in the UK. Low iron status of pregnant women often results in different birth outcomes such as low birth weight. Hence, conducting a review on this issue is necessary. In addition, there are fewer studies 
	2.7 Theoretical framework for exploring barriers in maternal nutrition 
	2.7.1 Social cognitive theory 
	This theory highlights the interplay between certain factors including environmental influences, personal factors and behavioural choices. As per this theory, behaviour change takes place with the influence of personal factors such as expectation of outcomes and selfefficacy (Rankin et al., 2017). Besides, this theory also states that access to a certain aspect and social support are environmental factors that influence behaviour change. This theory is relevant in this research as it can help to identify as
	-

	2.7.2 Theory of planned behaviour 
	This theory postulates that subjective norms, perceived behavioural control and attitude of a person directly affect their intention to adopt a healthy behaviour (Khayeri et al., 2019). This framework is used for promoting healthy behaviour. This theory describes social norms as social pressure and perceived behavioural control as the ability of an individual to change an unhealthy behaviour. This theory is relevant in this research as it can help to recommend effective interventions which can influence wom
	2.7.3 Transtheoretical Model (TTM) 
	This model describes that behaviour change takes place in certain stages which includes pre-contemplation, contemplation, preparation, action, maintenance and termination Gordali et al. (2021). In these stages, the intention of individuals changes over time, and they become prepared to adopt healthier behaviour. In the pre-contemplation stage, individuals do not intend to change, in the contemplation stage, individuals consider the possibility of changing (Imeri et al., 2022). Besides, in the preparation st
	2.7.4 Health Belief Model 
	This model postulates that someone may adopt a healthier behaviour if they think that they are at risk of developing serious health conditions. As per this model, belief of individuals about the benefits associated with a healthier behaviour and barriers to taking action towards this also affects their decision of adopting the concerned behaviour (Beressa et al., 2024). Prevention of disease through advocating healthier behaviour is the main focus of this model (Alyafei and Easton-Carr, 2024). Therefore, it
	This model postulates that someone may adopt a healthier behaviour if they think that they are at risk of developing serious health conditions. As per this model, belief of individuals about the benefits associated with a healthier behaviour and barriers to taking action towards this also affects their decision of adopting the concerned behaviour (Beressa et al., 2024). Prevention of disease through advocating healthier behaviour is the main focus of this model (Alyafei and Easton-Carr, 2024). Therefore, it
	believe that poor nutrition can impact their pregnancy outcome. This model also helps to understand that barriers to access nutrition and maternal care affect decisions of South Asian pregnant women in the UK regarding healthy eating in pregnancy. 

	In this study, though each of the research objective is better addressed by the above different models, the health belief model will be used mainly as it addresses most of the objectives. 
	CHAPTER 3: METHODOLOGY 
	3.1 Research design 
	A systematic literature review (SLR) is chosen in this study as a research design. This method is rigorous and helps researchers to conduct evidence-based research (Boland et al., 2017). The research method of SLR is effective because it helps in following a strict protocol. The topic of the impact of nutritional deficiencies and iron deficiency anaemia on pregnancy outcome among adult pregnant South Asian women in the UK can be analysed in an in-depth way, following the methodology. Cooper et al. (2018) sa
	-

	3.2 Study inclusion/exclusion criteria 
	During conducting the study, eligibility criteria were set (Table 3.1) 
	Table 3.1: Inclusion and exclusion criteria 
	Table 3.1: Inclusion and exclusion criteria 
	Table 3.1: Inclusion and exclusion criteria 

	Factors 
	Factors 
	Inclusion criteria 
	Exclusion criteria 

	Population 
	Population 
	The studies that considered adult pregnant South Asian women of reproductive age residing in the UK is considered in this study 
	The research articles that did not consider South Asian women residing in the UK are rejected 

	Issue 
	Issue 
	The journal articles that focused on the issue of nutritional deficiencies, in particular iron-deficiency anaemia are considered for the review process. 
	The articles that focused on other issues other than nutritional deficiency among pregnant women were rejected. 

	Outcomes 
	Outcomes 
	The articles that aimed in achieving the outcome of understanding of health risks, care barriers and intervention strategies and policies of South Asian pregnant women in the UK considered for the systematic review. 
	The articles that aimed in achieving any other outcomes apart from health risks, care barriers and intervention strategies and policies faced by South Asian pregnant women residing in the UK. Articles which are not primary studies. 

	Study design 
	Study design 
	Studies that adopted primary research design are selected that include cohort, cross-sectional, randomized controlled trials and qualitative study design. 
	Studies with secondary research design are excluded from the synthesis but could be cited to provide contextual background. 

	Language publication 
	Language publication 
	of 
	Articles published in English are included 
	Articles published in any other languages not considered 

	Time period 
	Time period 
	Studies published between 2017-2025 are selected 
	Studies published before 2017 are rejected 


	3.3 Literature search strategy 
	Search strategy is an important part of a systematic review research as it helps to search and select authentic articles which can help to meet the research aim and objectives. This research has used an effective search strategy to conduct the literature search and obtain the most relevant articles. Ho et al. (2016) have stated that a search strategy helps in identifying credible data sources and the selection of keywords which can be used as effective search terms. Authentic databases are selected first an
	Databases used 
	This research has identified credible databases on the basis of the benefits associated with those databases. Search has been performed on PubMed, ProQuest and Google scholar. According to Bramer et al. (2018), ProQuest includes millions of articles on a diverse range of topics. Getting primary articles on a specific topic is easier on this database due to its advanced search option. It also helps with the proper citation of collected articles. This database is connected with different publishers to ensure 
	Search terms and Boolean operators used 
	Search term selection is an important part of a search strategy and this research has chosen keywords that are linked with the study topic so that sufficient number of articles can be retrieved. This research has considered the PICO framework to identify keywords which have been used further as search terms. These terms and alternative terms have been combined using AND and OR Boolean operators AND Boolean operators have been used to combine search terms mentioned below, and OR has helped to include synonym
	The search string with the search terms and Boolean operators are mentioned below, 
	-((Nutritional deficiencies OR Dietary deficiencies OR Malnutrition OR Undernutrition OR Nutrient deficiencies) AND (Iron deficiency anaemia OR anaemia) AND (Pregnancy outcome OR Birth outcomes OR Perinatal outcomes OR Maternity outcomes) AND (Adult women OR Adult females) AND (South Asia) AND (The UK)) (on PubMed) 
	-((Nutritional deficiencies OR Dietary deficiencies OR Malnutrition OR Undernutrition OR Nutrient deficiencies) AND (Health risk OR Health outcomes) AND (Barriers OR Challenges OR Obstacles) AND (Policy interventions) AND (South Asia) AND (The UK)) (on ProQuest and Google Scholar) 
	After the rigorous literature search all the relevant articles were transferred to Refwork for database management and deduplication. 
	3.4 Literature screening strategy 
	The study selection process of this research has been conducted considering the inclusion/exclusion criteria. An effective screening strategy has helped to exclude irrelevant articles and select the most relevant ones for the review. At first, the initial search was performed on the chosen databases and search engines with the help of search terms and Boolean operators. Then, duplicate articles have been identified and removed shortly. After the removal of deduplicate articles this study has also used an ef
	The study selection process of this research has been conducted considering the inclusion/exclusion criteria. An effective screening strategy has helped to exclude irrelevant articles and select the most relevant ones for the review. At first, the initial search was performed on the chosen databases and search engines with the help of search terms and Boolean operators. Then, duplicate articles have been identified and removed shortly. After the removal of deduplicate articles this study has also used an ef
	and abstract screening of articles, used methodologies and brief findings mentioned in the abstract have been read carefully so that irrelevant ones can be identified easily. This process has helped this study to exclude irrelevant articles with different study topics and secondary methodology. After that, full-text screening has been done which has helped to get the most relevant primary studies which are eligible to help this research in meeting study objectives and answer the research question. The proce

	3.5 Quality appraisal 
	Assessing quality of selected studies is an essential process in systematic review that aims to identify potential bias and limitations (Zeng et al., 2015). In this study, CASP quality appraisal tool has been selected for analysing overall quality of the chosen articles. This tool has been selected because it is widely used for evaluating the quality and validity of similar studies (CASP, 2025). Appropriate checklists are chosen that match the study design of the chosen articles. The checklist for cross-sec
	3.6 Data extraction 
	Extracting essential information from the chosen articles is necessary in order to conduct an analysis effectively. Jonnalagadda et al. (2015) stated that data extraction in a systematic review is a process of identifying and organising information from the selected studies. In this study, a data extraction form has been used in this study. This tool has been used because it helps in performing data extraction following different criteria in a systematic way (Taylor et al., 2021). In this study, data extrac
	3.7 Data analysis technique 
	In this study, thematic analysis has been chosen for analysis of the patterns of the findings (Terry et al., 2017). This analysis method has been chosen because it helps in conducting in-depth analysis in a flexible way. Initially the articles were read properly and after these codes were identified. Later, the codes were grouped properly to form themes. After this process, findings were reported under those themes. 
	3.8 Ethical considerations 
	This research has maintained an ethical approach while handling the data collected from the chosen articles. Authors of those articles have been acknowledged using referencing and intext citations. The references are put in the reference list at the end of the study. Besides, no data has been directly copied from the articles to adhere to the plagiarism norms. No informed consent has been collected in this research as no human participants are involved. In addition, other ethical considerations such as main
	-

	3.9 Limitations 
	The method of SLR is appropriate in answering the research question. However, there are different limitations, such as limiting study selection to only English language articles and articles published after 2017. This can result in the exclusion of different relevant studies. Including only high-quality articles in a review is an essential obstacle, which is mitigated in this study through conducting a quality appraisal of chosen articles. 
	CHAPTER 4: RESULTS AND DISCUSSION 
	4.1 Introduction 
	This chapter presents the findings of the review and discusses the results in comparison with other literature and the health belief model. It includes the PRISMA chart which demonstrates the process of study screening and selection as well as the findings from the included articles. It is also going to discuss the implications of the study findings and key strengths and limitations of the study. This chapter is set to provide a clear insight of the way the findings can answer the research question and meet
	4.2 Search result 
	The initial search was conducted on PubMed, ProQuest and Google Scholar. The literature search covered the period from 1January 2017 to 30September 2025. A total of 295 articles were found as the initial search result. However, there were 134 duplicated articles which were excluded at the beginning. At first, the title and abstract of the 161 articles after deduplication were screened against the inclusion and exclusion criteria. 125 articles have been found irrelevant due to different topic contexts and se
	st 
	th 

	After reading the whole articles, 26 of them were irrelevant because they don‘t meet the research objectives, and the final number of articles included in this review as 10. Data was searched on PubMed, ProQuest and Google Scholar on 7July 2025 to 2of August 2025. 
	th 
	nd 

	IdentificationIdentificationScreeningScreeningIncludedIncluded
	Identificationofstudies via databasesand registersIdentification of studies via databases and registers 
	Recordsidentifiedfromdatabase(n = 295)PubMed=23ProQuest=117Google Scholar=155Registers (n = 0)Records identified from database (n = 295) PubMed=23 ProQuest=117 Google Scholar=155 Registers (n = 0) 
	Figure
	Records removed before screening: 
	Duplicate records removed (n = 134) Records marked as ineligible by automation tools (n=0) Records removed for other reasons (n =0) 
	Records screened (n =161)Records screened (n =161) Irrelevantrecordsexcludedduetodifferenttopic contexts and methodology (n = 125)Irrelevant records excluded due to different topic contexts and methodology (n = 125) Reports sought for retrieval (n=36)Reports sought for retrieval (n =36) Recordsexcludedwhichisirrelevant andcannot help to meet objectives (n = 26)Records excluded which is irrelevant and cannot help to meet objectives (n = 26) Reports assessed for eligibility(n=10)Reports assessed for eligibili
	Figure 4.1: PRISMA 2020 Flow Diagram. The PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) 2020 flow diagram was used to illustrate the study selection process in this review. The template, obtained from the official PRISMA website (PRISMA, 2024), outlines the number of records identified, screened, excluded, and finally included in the systematic review. This framework enhances the transparency and reproducibility of the review process by providing clear documentation of study id
	4.3 Summary of selected studies from 2017 to 2025 
	A total of 10 articles that were published between 2017-2025 were included in this study (Table 4.1) The table contains summary of the chosen articles that include purpose of the research, study design, data collection process and sample size and key findings. 
	Table 4.1: Summary of selected studies 
	Table 4.1: Summary of selected studies 
	Table 4.1: Summary of selected studies 

	Citation (Author and year of publication) 
	Citation (Author and year of publication) 
	Purpose of the study 
	Study design 
	Data collection and sample size 
	Key findings 

	Soltani et al. (2017) 
	Soltani et al. (2017) 
	To assess dietary habits and practices of using supplements among young women during pregnancy 
	Cross-sectional study 
	Survey, n=351 
	This study has found that lack of intake of healthy food options such as meat, eggs, soft cheese and oily fish negatively impacts pregnancy and birth outcomes. Eating well and taking supplements as prescribed during pregnancy have been found helpful in gaining weight and ensuring baby‘s health after birth. Unhealthy diet and lifestyle can lead to increased risk of stillbirths. Clear association between adverse pregnancy outcomes and poor nutritional status is welldocumented in this study. 
	-


	Burden et al. (2023) 
	Burden et al. (2023) 
	To analyse maternal haemoglobin level and pregnancy outcomes due to nutrition among UK women 
	Cohort study 
	Measuring haemoglobin, n= 13619 
	It has been found in the study that poor nutritional habits often result in health risks such as gestational diabetes among South Asian Pregnant women in the UK. It has been found that during late pregnancy 40.4% of participants are having low haemoglobin 


	Table
	TR
	rate. This is associated with different pregnancy outcomes such as low birth weight and preterm birth. This study highlighted that poor consumption of nutritional micronutrients such as iron and zinc often results in different health risks. Low birth weight and preterm birth are common among all ethnic groups in the UK including South Asian women. 

	Nair et al. (2017) 
	Nair et al. (2017) 
	To evaluate the relationship between maternal haemoglobin and incidents of stillbirth 
	Cohort study 
	Measuring maternal haemoglobin and assessing birth outcomes, n=14001 
	This study has found that maternal anaemia is associated with risks of perinatal mortality and stillbirth. Both of these risks were found three to five times higher among women with maternal anaemia compared to women with haemoglobin level greater than 110g/l. Anaemia has been found to be a common issue caused by iron deficiency among pregnant women. Perinatal deaths have been found decreased by 29% with per unit haemoglobin level increase. 

	O'Toole et al. (2024) 
	O'Toole et al. (2024) 
	To analyse the experience of anaemia among South Asian pregnant women in the UK and role of iron oral supplementatio n 
	Qualitative study 
	Semi-structured interview, n=14 
	It has been elaborated by an Indian participant in the study that the health risk of anaemia due to iron deficiency is quite common in this ethnicity. Different health risks such as fatigue have been faced by the women due to lack of iron and other nutritional micronutrients. However, in this study, the participant from the South-Asian community elaborated that 

	TR
	consumption of oral supplementation has suited and there are no side effects apart from constipation. 

	McCarthy et al. (2024) 
	McCarthy et al. (2024) 
	To examine the association between access to nutrition knowledge and advice and practices and attitude among pregnant women 
	Cross-sectional study 
	Selfadministered survey, n=334 
	-

	Inadequate nutrition knowledge and lack of access to nutrition advice have been found barriers to nutrition among South Asian pregnant women. Only half of the participants admitted that they consider healthy eating extremely important during pregnancy. 25.7% participants consumed folic acid supplements during pregnancy. Due to lack of knowledge, consumption of healthy food including vegetables, fruits, meat, fish and dairy products has been found to be the same pre and during pregnancy. 

	Goodwin et al. (2018) 
	Goodwin et al. (2018) 
	To explore the experience of midwives and migrant women from Pakistan during their pregnancy in the UK 
	Qualitative study 
	Semi-structured interview, n=20 
	Inappropriate advices from family members, specifically mothers-inlaw, have been found a barrier for pregnant women to access care and build positive relationships with midwives. Male dominated culture creates barriers for healthcare professionals to interact with pregnant ladies and provide accurate care as per their needs. Male partners interact with midwives in place of their pregnant wives. Stereotype about religious belief among healthcare professionals also becomes a barrier for Pakistani women to acc
	-


	Garcia et al. (2018) 
	Garcia et al. (2018) 
	To understand the intake of folic acid during preconception among South Asian women in Luton, UK 
	Qualitative study 
	Focus group discussion and semi-structured interviews, n=25 
	Limited knowledge about risk factors associated with adverse pregnancy outcomes have been found a barrier to intake of folic acid pre conception. This study has also found poor memory, unplanned pregnancy and lack of awareness among mothers about the importance of consuming folic acid are also potential barriers. Besides, language barriers and lower levels of health literacy are other barriers to folic acid prior to conception and during pregnancy among South Asian women in the UK. 

	Beasant et al. (2023) 
	Beasant et al. (2023) 
	To analyse practices of providing necessary information to pregnant women by midwives in the UK 
	Cross-sectional 
	Online questionnaire, n=122 
	This study has found that the guidance on food by the NHS is effective in encouraging pregnant women to improve nutrition. Women get advice on eating fish, specifically tinned tuna from NHS guidance and midwives. However, lack of confidence and lack of training about providing the guidance have been reported by midwives which are affecting effectiveness of this guidance. Improving knowledge of midwives regarding food and drink that should be limited or avoided can improve effectiveness of this guidance. 

	Jacob et al. (2022) 
	Jacob et al. (2022) 
	To examine the acceptability of the FIGO Nutrition Checklist before and 
	Cross-sectional study 
	Survey, n=298 
	The FIGO Nutrition Checklist has been found to be a valuable resource which ensures benefit for both babies and mothers. It helps in nutritional 

	TR
	during pregnancy for accessing nutritional status and prevent excessive weight gain during pregnancy 
	screening of women during their pregnancy and helps in routine decisionmaking regarding weight and nutrition in clinical care. This checklist is acceptable during clinical visits by pregnant women. However, there are certain barriers to implementing this checklist which include need for nonstigmatised communication and lack of training to healthcare professionals and time. 
	-
	-


	Tripkovic et al. (2017) 
	Tripkovic et al. (2017) 
	To examine the effectiveness of food fortification intervention in improving nutritional deficiency among South Asian pregnant women living in the UK 
	Randomised controlled trial 
	Measuring vitamin D2 and vitamin D3 level, n=335 
	It has been found in the study that vitamin D2 and D3 fortified juice and biscuits have helped to produce an incremental change among nutrition levels of pregnant women. Significant increase in vitamin D2 and D3 due to fortification proves that dietary intake of nutrition is essential to achieve desired pregnancy outcomes. In this study it has been seen that 71% of South Asian women comply with the fortification of food products. However, the compliance rate of white European women is high as compared with 


	4.4 Quality appraisal results 
	CASP (Critical Appraisal Skills Programme) a critical appraisal checklists are used for conducting the quality appraisal process. During appraisal, the chosen studies have got high quality score. In this study, 8 among 10 studies have got full score. The appendix portion of the study includes different checklists and results tables used in this study, which include cohort (two studies), cross-sectional (four studies), qualitative (three studies) and RCT (one study) (Appendix). The included studies are of hi
	4.5 Social Demographics 
	The chosen studies have focused on women who belong to South Asian ethnicity and are currently living in the UK. A total of n=29119 women were analysed in this review. This includes women from India, Pakistan and Bangladesh. These women are having low to middle income and face issues such as a lack of proper diet during pregnancy. Across the studies, women from the South Asian community face issues like poor nutritional habits due to lack of proper income. They also have less education level which restricts
	4.6 Thematic analysis 
	4.6.1 Health risks related to maternal nutrition issues and iron deficiency anaemia (Theme 1) 
	Findings from this review indicate that nine studies have reported that unhealthy food intake results in increasing risk of still birth and preterm birth (Soltani et al., 2017, Burden et al., 2023, Nair et al., 2017, O'Toole et al., 2024, McCarthy et al., 2024, Garcia et al., 2018, Goodwin et al., 2018, Beasant et al., 2023, Jacob et al., 2022). (table 4.2 and figure 4.2). It can also cause iron deficiency anaemia. Moreover, one study highlighted that poor intake of healthy food is related with gestational 
	Health risks related to maternal nutrition issues and iron deficiency anaemia 
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	Figure
	Figure 4.2: Graph showing health risks related to maternal nutrition issues and iron deficiency anaemia 
	Table 4.2: Table showing reported health risks related to maternal nutrition issues and iron deficiency anaemia in selected articles 
	Table 4.2: Table showing reported health risks related to maternal nutrition issues and iron deficiency anaemia in selected articles 
	Table 4.2: Table showing reported health risks related to maternal nutrition issues and iron deficiency anaemia in selected articles 
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	Health risks 

	Article 
	Article 
	Poor intake of healthy food 
	Low haemoglobin 
	gestational diabetes 
	Risk of still birth, preterm birth etc. 

	Soltani et al., 2017 
	Soltani et al., 2017 
	
	

	N/R 
	N/R 
	
	


	Burden et al., 2023 
	Burden et al., 2023 
	
	

	
	

	
	

	
	


	Nair et al., 2017 
	Nair et al., 2017 
	
	

	
	

	N/R 
	
	


	O'Toole et al., 2024 
	O'Toole et al., 2024 
	
	

	
	

	N/R 
	
	


	McCarthy et al., 2024 
	McCarthy et al., 2024 
	
	

	N/R 
	N/R 
	
	


	Garcia et al., 2018 
	Garcia et al., 2018 
	
	

	N/R 
	N/R 
	
	


	Goodwin et al., 2018 
	Goodwin et al., 2018 
	N/R 
	N/R 
	N/R 
	
	


	Beasant et al., 2023 
	Beasant et al., 2023 
	
	

	N/R 
	N/R 
	
	


	Jacob et al., 2022 
	Jacob et al., 2022 
	
	

	N/R 
	N/R 
	
	


	Tripkovic et al., 2017 
	Tripkovic et al., 2017 
	
	

	N/R 
	N/R 
	N/R 


	The findings revealed that unhealthy food intake during pregnancy affects birth outcomes. Inadequate intake of healthier food, including soft cheese, eggs, meat and oily fish has a negative impact on pregnancy outcome (Soltani et al., 2017). Unhealthy eating and inappropriate lifestyle have been found to be associated with a higher risk of stillbirth. Supplement intake and healthy eating help pregnant women gain weight and give birth to healthy babies. Poor nutritional status of pregnant women has been foun
	4.6.2 Barriers to adequate nutrition and prenatal care (Theme 2) 
	During the review, it has been found that six studies claimed lack of knowledge is an essential barrier to adequate nutrition (McCarthy et al., 2024, Garcia et al., 2018, Goodwin et al., 2018, Beasant et al., 2023, Jacob et al., 2022, Tripkovic et al., 2017). On the other hand, language and literacy are another barrier, which has been identified by six studies (McCarthy 
	During the review, it has been found that six studies claimed lack of knowledge is an essential barrier to adequate nutrition (McCarthy et al., 2024, Garcia et al., 2018, Goodwin et al., 2018, Beasant et al., 2023, Jacob et al., 2022, Tripkovic et al., 2017). On the other hand, language and literacy are another barrier, which has been identified by six studies (McCarthy 
	et al., 2024, Garcia et al., 2018, Goodwin et al., 2018, Beasant et al., 2023, Jacob et al., 2022, Tripkovic et al., 2017). In addition, six studies identified awareness of supplements is another barrier (McCarthy et al., 2024, Garcia et al., 2018, Goodwin et al., 2018, Beasant et al., 2023, Jacob et al., 2022, Tripkovic et al., 2017) (figure 4.3 and table 4.3). Moreover, six articles also identified awareness of supplements is another barrier (McCarthy et al., 2024, Garcia et al., 2018, Goodwin et al., 201

	Barriers to adequate nutrition and prenatal care 
	Awareness of supplemets 
	Cultural norms 
	Family support Language and literacy Lack of knowledge 
	Barriers 
	Figure
	0
	0
	0
	0

	2
	2

	4
	4

	6
	6

	8 
	8 




	Number of articles 
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	Table 4.3: Table showing reported barriers related to maternal nutrition issues and iron deficiency anaemia in selected articles 
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	Barriers to adequate nutrition and prenatal care 

	Article 
	Article 
	Lack of knowledge 
	Language and literacy 
	Family support 
	Cultural norms 
	awareness of supplements 

	Soltani et al., 2017 
	Soltani et al., 2017 
	N/R 
	N/R 
	N/R 
	N/R 
	N/R 

	Burden et al., 2023 
	Burden et al., 2023 
	N/R 
	N/R 
	N/R 
	N/R 
	N/R 

	Nair et al., 2017 
	Nair et al., 2017 
	N/R 
	N/R 
	N/R 
	N/R 
	N/R 

	O'Toole et al., 2024 
	O'Toole et al., 2024 
	N/R 
	N/R 
	N/R 
	N/R 
	N/R 

	McCarthy et al., 2024 
	McCarthy et al., 2024 
	
	

	
	

	N/R 
	
	

	
	


	Garcia et al., 2018 
	Garcia et al., 2018 
	
	

	
	

	
	

	
	

	
	


	Goodwin et al., 2018 
	Goodwin et al., 2018 
	
	

	
	

	
	

	
	

	
	


	Beasant et al., 2023 
	Beasant et al., 2023 
	
	

	
	

	N/R 
	
	

	
	


	Jacob et al., 2022 
	Jacob et al., 2022 
	
	

	
	

	N/R 
	
	

	
	


	Tripkovic et al., 2017 
	Tripkovic et al., 2017 
	
	

	
	

	N/R 
	N/R 
	
	



	During the review, the chosen studies identified different barriers to adequate nutrition and prenatal care among South Asian pregnant women residing in the UK. It has been mentioned that inadequate knowledge regarding nutrition and poor access to nutritional advice are crucial barriers among South Asian pregnant women (McCarthy et al., 2024). During the literature review section, it has been analysed that many pregnant women often face issues to access effective maternal care due to poor awareness (Rahman 
	The six studies have reported on the barriers to adequate nutrition (McCarthy et al., 2024, Garcia et al., 2018, Goodwin et al., 2018, Beasant et al., 2023, Jacob et al., 2022, Tripkovic et al., 2017). McCarthy et al. (2024) mentioned that inadequate knowledge about nutrition and a lack of access to nutrition advice are important barriers to nutrition among South Asian pregnant women. As a result, this study found that only half of the participants admitted that they consider healthy eating as extremely imp
	The six studies have reported on the barriers to adequate nutrition (McCarthy et al., 2024, Garcia et al., 2018, Goodwin et al., 2018, Beasant et al., 2023, Jacob et al., 2022, Tripkovic et al., 2017). McCarthy et al. (2024) mentioned that inadequate knowledge about nutrition and a lack of access to nutrition advice are important barriers to nutrition among South Asian pregnant women. As a result, this study found that only half of the participants admitted that they consider healthy eating as extremely imp
	to lack of knowledge, consumption of healthy food items such as vegetables, fruits, meat and eggs is the same during pre and during pregnancy. 

	Goodwin et al. (2018) mentioned in study that inappropriate advice from family members such as mother-in-law is an essential barrier for south-Asian pregnant women to access care and build effective relationships with midwives. In addition, this study has also found that male-dominated culture is another barrier for South-Asian women residing in the UK to interact with the healthcare professionals. 
	Garcia et al. (2018) stated that limited knowledge about risk factors associated with adverse pregnancy outcomes has been found a barrier to the intake of folic acid pre-conception. In addition, other memories, such as poor memory and unplanned pregnancy, also create barriers to achieving adequate nutrition. Besides, lack of awareness among mothers about the importance of consuming folic acid is another potential barrier. Due to language barrier and low level of health literacy, women have reported no or lo
	4.6.3 Interventions to improve maternal nutrition and maternal health outcomes (Theme 3) 
	Different strategies have been found effective to improve maternal nutrition status and related health outcomes. The findings show that NHS nutrition guidance is an essential intervention to improve maternal nutrition (Beasant et al., 2023, Jacob et al., 2022, Tripkovic et al., 2017) (figure 4.4 and table 4.4). Besides, FIGO nutrition checklist is also identified as an important intervention that can help women make quality nutritional choices (Beasant et al., 2023, Jacob et al., 2022, Tripkovic et al., 201
	Interventions to improve maternal nutrition and health outcomes 
	Interventions 
	Food Fortification 
	FIGO nutrition checklist 
	NHS nutrition guidance 
	Figure
	012345 
	Number of articles 
	Figure
	Figure 1.4: Graph showing interventions to improve maternal nutrition and maternal health outcomes 
	Table 4.4: Table showing interventions to improve problems of maternal nutrition and iron deficiency anaemia in selected articles 
	Table
	TR
	Policy Interventions 

	Article 
	Article 
	NHS nutrition guidance 
	FIGO nutrition checklist 
	Food Fortification 

	Soltani et al., 2017 
	Soltani et al., 2017 
	N/R 
	N/R 
	N/R 

	Burden et al., 2023 
	Burden et al., 2023 
	N/R 
	N/R 
	N/R 

	Nair et al., 2017 
	Nair et al., 2017 
	N/R 
	N/R 
	N/R 

	O'Toole et al., 2024 
	O'Toole et al., 2024 
	N/R 
	N/R 
	N/R 

	McCarthy et al., 2024 
	McCarthy et al., 2024 
	N/R 
	N/R 
	N/R 

	Garcia et al., 2018 
	Garcia et al., 2018 
	
	

	N/R 
	N/R 

	Goodwin et al., 2018 
	Goodwin et al., 2018 
	N/R 
	N/R 
	N/R 

	Beasant et al., 2023 
	Beasant et al., 2023 
	
	

	
	

	
	


	Jacob et al., 2022 
	Jacob et al., 2022 
	
	

	
	

	
	


	Tripkovic et al., 2017 
	Tripkovic et al., 2017 
	
	

	
	

	
	



	Three of the studies (Beasant et al., 2023, Jacob et al., 2022, Tripkovic et al., 2017) has identified interventions and to improve the maternal nutrition and then the health outcomes. 
	41 
	Beasant et al. (2023) elaborated in a cross-sectional study that guidance on food by the NHS (National Health Service) is an effective intervention that helps in encouraging pregnant women to improve nutrition. This intervention can help South Asian women to obtain adequate knowledge about nutrition especially during pregnancy. For example, this guideline advised pregnant women to eat fish such as tuna. 
	In another cross-sectional study by Jacob et al. (2022) elaborated that the FIGO nutrition checklist is another essential resource that helps in achieving benefit for both mothers and babies. It helps in nutritional screening of women during their pregnancy and helps in routine decision-making regarding weight and nutrition in clinical care. This checklist can be applied at the time of clinical visits by pregnant women. This study has also highlighted that there are different barriers to implementing this c
	Tripkovic et al. (2017) discussed in the study that fortification of food items such as juices, biscuits with vitamin D2 and D3 is an important interventions. This study has elaborated that fortification of juice and biscuits have resulted in incremental change among nutrition levels of pregnant South Asian women. Significant increase in vitamin D2 and D3 due to fortification proves that dietary intake of nutrition is essential to achieve desired pregnancy outcomes. 
	4.7 Interpretation of results 
	The result has answered the research question effectively by shedding light on the health risks, care barriers and interventions related to nutritional deficiencies, specifically iron deficiency, among women of reproductive age from South Asian background in the UK. Health risks associated with poor nutrition are the risk of still birth (Soltani et al., 2017). Women who consume healthy food such as eggs, meat, soft cheese and oily fish during their pregnancies are capable of maintaining healthy weight gain 
	Anaemia also increases risk of fatigue. South Asian women face certain barriers to access maternal care and appropriate nutrition, which affects pregnancy outcomes. For example, lack of access to nutrition advice and lack of nutrition knowledge are key barriers to improving nutritional status during pregnancy (McCarthy et al., 2024). Many of the target 
	Anaemia also increases risk of fatigue. South Asian women face certain barriers to access maternal care and appropriate nutrition, which affects pregnancy outcomes. For example, lack of access to nutrition advice and lack of nutrition knowledge are key barriers to improving nutritional status during pregnancy (McCarthy et al., 2024). Many of the target 
	population do not have the knowledge to improve dietary consumption after conceiving. They also do not increase consumption of eggs, vegetables, fruits and meats due to lack of knowledge about their positive impact on pregnancy outcomes. Culture has also been found influencing the eating behaviour of pregnant women from South Asian backgrounds. For example, male dominated culture prevents women from interacting with midwives and listening to the advice of their mothers-in-law during pregnancy in terms of ch

	4.8 Comparison of results with previous studies 
	4.8.1 Health risks related to maternal nutrition issues and iron deficiency anaemia 
	During the review study, it was found that food intake during pregnancy impacts birth outcomes as inadequate intake of healthier food creates the issue of nutritional deficiency and risk of stillbirth increases (Soltani et al., 2017). The findings have been supported through Mosha et al. (2017), as it has been stated that sufficient consumption of dietary iron and calcium often decreases the risk of poor pregnancy outcomes such as stillbirth. On the other hand, Qu et al. (2019) argued that consumption of ad
	The current study has also highlighted the fact that poor nutrition among South Asian pregnant women residing in the UK is also associated with a higher risk of gestational diabetes (Burden et al., 2023). This is supported by Silva-Zolezzi et al. (2017) in which it has 
	The current study has also highlighted the fact that poor nutrition among South Asian pregnant women residing in the UK is also associated with a higher risk of gestational diabetes (Burden et al., 2023). This is supported by Silva-Zolezzi et al. (2017) in which it has 
	been discussed that different nutritional factor such as Vitamin D and iron, are necessary in order to decrease the risk of gestational diabetes. This study found that low vitamin D increased risk of this condition among most of the participants. On the other hand, Duarte-Gardea et al. (2018) argued that having proper nutrition is necessary to mitigate the risk of gestational diabetes. This study identified the necessity of medical nutritional therapy to increase knowledge among women about consumption of a

	The review has also highlighted the issue of the association between maternal anaemia and perinatal mortality (Nair et al., 2017). The findings have been supported by other studies. For example, Smith et al. (2019) described that anaemic women often face serious consequences throughout pregnancy such as longer hospitalization, caesarean delivery and preeclampsia. This increases the risk of fatality among pregnant women. On the other hand, Parks et al. (2019) argued that maternal mortality is not associated 
	4.8.2 Barriers to adequate nutrition and prenatal care 
	Different studies highlighted that various barriers exist to adequate nutrition and prenatal care (figure 4.3 and table 4.3). The current review has also found that inappropriate advice 
	from family members such as mother-in-law is a barrier for South Asian pregnant women that limits access to care services and builds proper relationships with caregivers (Goodwin et al., 2018). The finding can be linked with previous literature review as it has been elaborated that lack of family support is a barrier in achieving proper nutrition and care that causes iron-deficiency anaemia (Triharini et al., 2018). Martin et al. (2021) mentioned that engagement of family members is an essential factor in e
	The present review also identified that limited knowledge about risk factors associated with adverse pregnancy outcomes have been found a barrier to intake of folic acid preconception (Garcia et al., 2018). The findings have been supported by Kamau et al. (2019) as it is discussed that lack of knowledge about iron and folic acid supplementation among women is prevalent and it is related with different factors such as socio-economic status, marital status, maternal age and employment. Kamau et al. (2018) sta
	-

	4.8.3 Interventions to improve maternal nutrition and maternal health outcomes 
	The current study found that NHS guidance regarding marketing nutrition is an effective intervention that can encourage pregnant women to improve nutrition (Beasant et al., 2023). This intervention can guide South-Asian women residing in the UK to obtain adequate knowledge about nutrition during pregnancy. Sanders et al. (2016) stated in their study that the NHS in England aims to improve nutritional knowledge among pregnant women. This study has also stated that the NHS has also stated that maternal diet n
	The current study found that NHS guidance regarding marketing nutrition is an effective intervention that can encourage pregnant women to improve nutrition (Beasant et al., 2023). This intervention can guide South-Asian women residing in the UK to obtain adequate knowledge about nutrition during pregnancy. Sanders et al. (2016) stated in their study that the NHS in England aims to improve nutritional knowledge among pregnant women. This study has also stated that the NHS has also stated that maternal diet n
	an essential governing body in the UK that sets guidance and strategies for improving maternal care. 

	The review also found that the FIGO nutrition checklist is an important resource that helps in obtaining benefits for both mothers and babies (Jacob et al., 2022). Killeen et al. (2023) also argued in their study that the FIGO nutrition checklist supports healthcare providers as they can achieve clear knowledge about the nutrition level of pregnant women. This checklist also helps in identifying nutritional deficiencies among pregnant women. Killeen et al. (2020) also mentioned that the FIGO checklist is co
	The review has also found that fortification of essential food items with vitamins such as D2 and D3 can help in bringing nutritional change among pregnant women from South Asian ethnicity living in the UK (Tripkovic et al., 2017). During the literature review section of the study, Gregory et al. (2017) have also highlighted the intervention of food fortification, such as iron and zinc, that helps pregnant women to obtain the required dietary diversity. It has been elaborated that dietary intake diet is nec
	4.9 Implications 
	The results have been found consistent with the previous studies. It supports existing theories, including the health belief model, theory of planned behaviour, transtheoretical model and social cognitive theory. For example, the findings that social support affects the behaviour of pregnant women aligns with the social cognitive theory. Lack of support from inlaws and husbands is creating barriers to access nutrition advice and adoption of healthy eating behaviour among South Asian pregnant women. Besides,
	-

	This result matters as it can help the government of the UK to develop a uniform policy under which women from any ethnic background can get nutrition advice during their pregnancy at of cost. It can improve eating practice during pregnancy and women can give birth to healthy babies. The result can also be practically implemented by the researcher disseminating the result in a way that it can increase awareness among the chosen population regarding the importance of having a healthy diet to avoid iron defic
	4.10 Strengths and limitations of the study 
	The study has different strengths and limitations. Choosing a systematic literature review is an essential strength because it helps in conducting a comprehensive review by following an effective protocol. Choosing this method has also helped in improving the transparency of the research. Conducting thematic analysis is another strength of the study. Adopting this method helped in gathering an in-depth understanding of the topic. Despite having useful information, the evidence considered had several limitat
	4.11 Future research scope 
	In the future, nutritional deficiency and iron deficiency anaemia among pregnant women of other ethnicities living in the UK need to be analysed. This can help to draw comparisons between different ethnicities in terms of nutritional deficiency. In addition, a primary study needs to be conducted to measure the effectiveness of the interventions identified in this review to improve maternal nutrition and maternal health outcomes. For example, randomised controlled trials can be conducted to measure the effec
	Chapter 5: Conclusion and recommendations 
	5.1 Conclusion 
	Synthesised evidence indicates that suboptimal maternal nutrition especially iron deficiency anaemia is associated with increased risks of stillbirth, preterm birth, low birth weight, and gestational diabetes among South Asian pregnant women of reproductive age in the UK. Food intake directly affects birth outcomes. As per this study, lower intake of healthy food causes negative pregnancy outcomes which are a serious matter of concern. Pregnant women who consume unhealthy food and lead an unhealthy life are
	It can also be concluded that different barriers can be faced to achieve adequate nutrition and prenatal care. Inadequate knowledge regarding nutrition and poor access to nutrition advice are some essential barriers to nutrition. This is because South Asian women in the 
	It can also be concluded that different barriers can be faced to achieve adequate nutrition and prenatal care. Inadequate knowledge regarding nutrition and poor access to nutrition advice are some essential barriers to nutrition. This is because South Asian women in the 
	UK are migrants and they have less knowledge regarding accessing nutritional knowledge in the UK. The supplementation rate is also low among this population group. Lack of knowledge often results in low consumption of fruits and vegetables, which are natural sources of different micro and macronutrients. During the review, it was seen that half of the South Asian pregnant women consider that healthy eating is essential during the time of pregnancy. Many close family members often give wrong guidance to Sout

	It can also be concluded that different interventions need to be implemented for improving maternal nutrition and health outcomes. The government of this region can focus on improving guidance on food. The regulatory agency of National health services is to improve this guidance, which can be used to encourage pregnant women for improved nutrition. A proper national guidance on nutrition of pregnant women is important as it can improve access of people irrespective of ethnicity to knowledge about nutrition,
	In conclusion, this study postulates that women must get healthy food throughout the pregnancy period to achieve a positive pregnancy outcome. Language and literacy plays an important role in the eating behaviour and accessing prenatal care among pregnant women which can be considered a new insight. It means that these issues must be addressed at the community level so that maternal nutrition level can be improved and South Asian women 
	In conclusion, this study postulates that women must get healthy food throughout the pregnancy period to achieve a positive pregnancy outcome. Language and literacy plays an important role in the eating behaviour and accessing prenatal care among pregnant women which can be considered a new insight. It means that these issues must be addressed at the community level so that maternal nutrition level can be improved and South Asian women 
	can be empowered to access prenatal care to deal with iron deficiency anaemia effectively. This study can ensure wider public health impact by highlighting the effectiveness of the identified interventions to reduce health risks associated with maternal nutrition among South Asian women in the UK. Besides, this study is indicating the importance of developing a policy for ensuring access to healthy food for women from any socio-economic background in the UK. It can reduce the rate of iron deficiency anaemia

	5.2 Recommendations 
	The findings of this study inform specific recommendations which are mentioned in the following paragraph, 
	Breaking language barriers in antenatal nutrition counselling to improve pregnancy outcomes among South Asian women in the UK: 
	This study recommends that health promotion campaigns must be designed and run by the public health sector of the UK government regarding nutritional requirements during pregnancy and available nutrition advice and services across the nation. This will require funds for including healthcare professionals to deliver the campaign to South Asian communities living in the UK. These campaigns can influence women from this population to understand the importance of healthy eating during pregnancy to avoid iron de
	Language barrier is preventing pregnant women from understanding the significance of folic acid consumption throughout pregnancy as per the findings of this study (Garcia et al., 2018). Therefore, this research recommends the government of the UK to reform available prenatal care services and enhance inclusiveness. Pregnant women from any cultural background must get assistance in their native language so that they can share their concerns related to nutritional requirements during pregnancy and their impac
	Language barrier is preventing pregnant women from understanding the significance of folic acid consumption throughout pregnancy as per the findings of this study (Garcia et al., 2018). Therefore, this research recommends the government of the UK to reform available prenatal care services and enhance inclusiveness. Pregnant women from any cultural background must get assistance in their native language so that they can share their concerns related to nutritional requirements during pregnancy and their impac
	from non-UK backgrounds to come forward and ask for assistance in making decisions regarding eating during pregnancy. It can help to reduce the rate of iron deficiency anaemia and related healthcare costs across the UK. Rate of neonatal mortality due to poor maternal nutrition can also be reduced with the help of inclusive prenatal care services. Besides, it can encourage more women to focus on their diet during pregnancy with the help of advice from experts regarding the same. 

	Telephonic reminder service to improve Iron, folate and vitamin D supplementation among pregnancy outcomes among South Asian women in the UK: 
	This research has also found that poor memory is a potential barrier to nutritional intake and folic acid supplement intake among South Asian pregnant women (Garcia et al., 2018). This study recommends the healthcare department of the UK to mitigate this barrier by introducing a telephonic reminder service across the UK. Healthcare professionals who are engaged in providing maternal care can be asked to remind mothers about consuming healthy food and supplements at least twice a week so that they get assist
	Midwife training module on use of FIGO checklist and non-stigmatising communication skills to improve nutrition screening during pregnancy: 
	This study has also found that lack of training and time of healthcare professionals are creating barriers to use FIGO nutrition checklist (Jacob et al., 2022). This study recommends the healthcare department to arrange a training program for healthcare professionals regarding time management and develop non-stigmatised communication skills so that use of FIGO nutrition checklist can be optimised. Senior healthcare expats with prior experience of delivering maternal services to women from different cultural
	This study has also found that lack of training and time of healthcare professionals are creating barriers to use FIGO nutrition checklist (Jacob et al., 2022). This study recommends the healthcare department to arrange a training program for healthcare professionals regarding time management and develop non-stigmatised communication skills so that use of FIGO nutrition checklist can be optimised. Senior healthcare expats with prior experience of delivering maternal services to women from different cultural
	screening of pregnant women. As a result, nutrition gaps can be identified and addressed during pregnancy and incidents of iron deficiency anaemia can also be reduced. 
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	Appendix 
	Quality review of selected study 
	The selected studies were assessed for quality using CASP as it is predetermined appraisal criteria. The table below summarizes the methodological strengths and weaknesses identified. 
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