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Abstract

Introduction Caesarean sections can be a lifesaving procedure that can prevent maternal and
perinatal morbidity. While potentially lifesaving in certain circumstances, they can pose long
and short-term health risks for mothers and their offspring when medically unnecessary. The
global caesarean section rate has significantly risen since the 1990s and continues to rise,
surpassing the recommended ideal rate for caesarean sections of 10-15% at population level
put forward by the World Health Organisation. This indicates that a big proportion of
caesarean sections are performed unnecessarily. Midwife led care has shown to offer a means
to decrease unnecessary caesarean sections. This is due to the midwife philosophy they
follow, focusing on normal birth that is in contrast to doctor led care, which is the standard
form of maternity care in most countries.

Aims and objectives This study aims to investigate the potential of midwife led care in
reducing unnecessary caesarean sections in low-risk women. The ‘potential’ of what midwife
led care can offer to the reduction of caesarean sections is split into the three main aims of
this study. Firstly, to identify the evidence for midwifery led in reducing unnecessary
caesarean sections in low-risk women. Secondly, to identify how midwife led care has a
different approach towards care of pregnant women and birth compared to doctor led care.
And lastly, to discover the theoretical models or interventions used by midwifery led care that
may be utilised for reducing caesarean sections.

Methods A scoping review was conducted on PubMed and Web of Science using a tailored
search strategy for each database to identify literature on publications which reported on
caesarean sections and midwifery led care, in order to catch all relevant literature. The
Bramer method was used to de-deduplicate studies which were found through database
searching. Subsequently, collected studies were screened based on pre-established inclusion
and exclusion criteria. Key information was extracted from the remaining papers on a custom
standardised data extraction and findings were summarised narratively to map the existing
literature.

Findings Nineteen studies reported on caesarean section outcomes of low-risk women
receiving either midwife led care or obstetrician led care, revealing mixed results. Further,
there were six studies which reported on the experience of women receiving midwifery led
care, revealing themes of maternal empowerment, fear and anxiety, satisfaction with
pregnancy and childbirth and satisfaction with the environment under midwifery led care.
Discussion on theoretical underpinnings were sparse in the literature. Lasty, interventions
such as midwife led counselling and psycho education were shown to help reduce elective
caesarean sections.

Discussion/Conclusion This study reveals that effective midwifery led care with its
underlying midwifery philosophy of normal physiological birth may have significant
contributions in increasing vaginal normal birth in low-risk women and thus reducing the rate
of unnecessary caesarean sections. Furthermore, it demonstrates the importance of theory in
informing practice.
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1.0 Introduction

This thesis attempts to explore broadly, in a scoping review fashion, the research pertaining
to the potential in regard to midwifery led care in high- and middle-income countries in
reducing unnecessary caesarean sections in uncomplicated pregnancies. The sustained and
unparalleled rise in worldwide caesarean sections rates, which has not been accompanied by
significant maternal or perinatal benefits, has brought up the need for evidence-based

recommendations on ways to reduce them.

1.1 Background

History

Caesarean sections have been performed on women for well over four centuries. The way in
which it is performed, the reasons for it and public perception have changed over the course
of the years it has been carried out (Cheyne, Abhyankar and McCourt, 2013). The origins of
the term “caesarean section” come from the lex Regia, which is the Roman legal code from
the eighth century BC. Enclosed in the lex Regia, it was advised that dying mothers before
giving birth; should have their babies cut out of them from the womb (Simpson and Weiner,
1989) (Wolff, 1951). In the ancient and medieval times, caesarean sections were performed
primarily for the sake of rescuing a child from the womb, as it was the case that the mother
was either dead or dying. This was an often occurrence, as the mothers would die from
complications, such as from haemorrhage or infections, after a caesarean section, due to the
state of medical knowledge at the time (Todman, 2007). In the early modern era, caesarean
sections were not advocated in the medical community as a lifesaving procedure due to the
risks that were involved. However, it was during this time that significant knowledge and
medical advances were achieved, particularly towards the understanding and benefit of the
female anatomy. At this time, people in the medical field had access to body cadavers, which
allowed them to learn more about the human body. The development of anaesthesia, the
knowledge of closing the uterus after a caesarean section with silver material sutures and
advances in asepsis had made the procedure safer for the birthing mother (Carter and
Durietz, 1986) (Todman, 2007). Subsequently through these medical advances, the maternal
mortality rate significantly fell; from approximately between 65-75% in the beginning of the

era to between 5-10% towards the end (Munro Kerr, 1954). From the twentieth century



onwards, there were several other advances in obstetrics which has made the caesarean
section procedure even more safe for mother and baby. Advances included accessibility to
blood transfusions, where and when best to use sutures, lower segment incision, the
development of epidural anaesthesia and oxytocin, improvement in patient care and
postoperative care. These advances simultaneously, made the procedure safer as
complications became more and more uncommon (Sellheim, 1908) (Latzow, 1909) (Liu et
al., 2007). Throughout history, there has been a significant change in the perception of the
caesarean section. In the past it was seen as a last resort solution when the baby was unable to
be birthed naturally through the vagina and nearing the present time; the procedure is viewed

largely as an elective procedure due to how safe medical advancements have made it.

Current state

At present, a caesarean section is a surgical procedure that is defined as the foetal delivery
through an incision made in the abdomen and uterus (Sung and Mahdy, 2022). It is important
to state early on that this paper does not intend to discourage caesarean sections; when
medically necessary they can be a life-saving procedure for both mother and new-born and
can prevent maternal and perinatal morbidity. There is no official worldwide caesarean
section rate, however, the World Health Organization since 1986 has been recommending an
ideal rate for caesarean sections to be between 10-15% at population level. Based on the
evidence, a rate that is above 15% is not justified as there are no clear health or other benefits
directed towards women and their babies (WHO, 2015). More recently, in 2015, the World
Health Organization found that caesarean section should be performed for medically
indicated reasons, and that caesarean section rates which are greater than 10% at national
level are not associated with improved maternal and new-born outcomes; suggesting many
are performed unnecessarily. Additionally, apart from being unnecessary, women and their
offspring are without the benefits of natural birth through the vagina (Betran et al., 2021).
Despite the above-mentioned recommendation, caesarean section rates have surpassed the
ideal rate and continues to increase in high- and middle-income countries. The global
caesarean section rate was approximately 7% in 1990 and in 2021 it had risen to 21%, with
the number projected to increase into the year 2030. In the Caribbean and in Latin America,
43% of births are via caesarean section. In countries such as the Dominican Republic,

Cyprus, Egypt, Brazil and Turkey, caesarean section has outnumbered vaginal delivery; this



is a clear indication that a significant portion of surgeries lack medical indication for their
execution (WHO, 2021).

Reasons for the increase in caesarean sections

The reasons for the increase in caesarean section rates are vast and are controversial among
researchers. The increase may be attributed to obstetrician and their experiences, hospital
protocols, the ability for the mother to request a caesarean section without a medical
indication and health care provider payment system of different countries. Firstly, a thematic
analysis study by Fenwick at al. (Fenwick et al., 2010) reported factors and influences that
made women with low risk/ normal pregnancies prefer caesarean section. The study included
210 women from Queensland and Western Australia who had requested their health advisors
for a caesarean section without having a medically indicated reason. The study identified four
substantial themes. A major reason for a caesarean was the fear of giving birth naturally
through the vagina; women were worried that vaginal delivery would bring about physical
pain and damage to their bodies. Some participants had the belief that vaginal birth was
harmful to the baby, because of bad experiences from their friends or family; and thus,
caesarean section was viewed as the safest mode of delivery. Further, caesarean sections
offered these women control over the birthing experience. They were able to orchestrate
when they would give birth with having the right medical personnel or professional right at
their grasp. It was apparent that their obstetrician did not try to understand or consult with
them after the women had requested a caesarean section without clinical indication; the
obstetrician was encouraging and accepted their request. The women in the study did not
view birth as a natural process or a meaningful experience, rather they viewed birth as a
means to get a baby out of their body. Birth was not viewed as something happening to them
but more as a distant and cold process that had to happen to expel the baby out of their
bodies. Lastly, when the women were asked to recall the risks of a caesarean section;
majority of the women downplayed the risk or could only identify a few risks from what their
obstetrician had told them about the surgery. Many women believed that the risks of a
caesarean birth would not happen to them as it was overshadowed by their trust in the
medical skills and experience of their obstetrician. Interestingly enough, it did not deter the
women from getting an unnecessary caesarean section in the future even though they had
experienced surgical complications from it in the past; they downplayed their complication

and accepted that it was a possible risk of a surgery (Fenwick et al., 2010). There are other



major factors other than maternal request, as mentioned earlier, influence the increase in
caesarean section rates. In a study, it was found that women who did not want to undergo a
caesarean section at the beginning of their pregnancy did so after obstetrician given advice
even though they did not have a listed indication according to the official guidelines. It was
found that some caesarean sections that were obstetrician defined were not guideline
indicated, suggesting that obstetricians have their own interpretation of the guideline, which
may result in women having unnecessary caesarean sections. It was also reported by Gao et
al. (Gao et al., 2013), that obstetricians in China for example; had a problem of over
diagnosing maternal and foetal risk; which contributed to them advising pregnant women to
go through a caesarean section. Further, there are major problems worldwide of obstetrician
being monetarily incentivised to perform caesarean sections, due to financial incentives such
user charges, fee for service and general healthcare operation costs. The obstetrician
effectively; gains more income by performing more surgeries (i.e., more caesarean sections)
(Neuman et al., 2014) (Einarsddttir et al., 2013)). Moreover, doctors and hospitals have a fear
of getting sued over potential practice risks and try their best to avoid maternal death when
delivering a baby. Therefore, this incentivizes them to perform more caesarean sections as
they have more control over the outcome if any complications arise during the birthing
process (Sorrentino et al., 2022). This does not cover all of the existing reasons for the

increase in caesareans sections, however it tries to give a brief summary.

Short- and long-term consequences of a caesarean section for mother and child

As previously stated, caesarean sections can be lifesaving, however when they are
unnecessary; vaginal birth can be safer as the alternative exposes mothers and their babies to
avoidable risks and disadvantages. When compared to vaginal delivery, there are many short-
term and long-term health effects of caesarean section for women and their children. The risk
of maternal mortality is rare in high resource settings; however, the risk of mortality is
increased in future births after a caesarean section; attributed to an increased risk of abnormal
placentation and uterine rupture (Gregory et al., 2012)(Deneux-Tharaux et al., 2006).
Compared to women who deliver vaginally, women who deliver via caesarean section are at
increased risk of complications that arise from birth, such as requiring a hysterectomy,
complications due to anaesthesia, uterine rupture, haemorrhage, cardiac arrest, acute renal
failure, thromboembolism, hematoma, and puerperal infection (Liu et al., 2007).The long-

term effects of caesarean section for mothers include pelvic organ prolapse, sexual



dysfunction, pelvic adhesions, menorrhagia, chronic pain, and small bowel obstruction.
Additionally, the prevalence of developing adhesions after caesarean sections increases with
each subsequent operation (Abenhaim et al., 2018), as well as decreased future fertility has

been associated with caesarean sections (O’Neill et al., 2013).

In terms of the effects on child health; there may be extensive consequences for short term
and most importantly long-term health which may carry over to adulthood. It has been
investigated that due to being born by caesarean section, these children may eventually
develop features of metabolic syndrome, such as autoimmune diseases, risk of obesity, type 1
diabetes, adiposity, asthma, allergies, and changes to liver function (Metsélé et al., 2008; Cho
and Norman, 2013). There are underlying mechanisms are elucidated by various theories.
Briefly there is the gut dysbiosis theory which says that the mode of delivery effects the type
of bacteria that colonizes the gut of the infant, which affects the development of their immune
system (Béckhed et al., 2015). Infants born vaginally are exposed to maternal vaginal
bacteria and colonized with commensal bacteria which is crucial for proper gut colonization;
lack of; may lead to systematic immune and metabolic disorders. Secondly, the stress and the
hypothalamic-pituitary-adrenal axis theory (Lagercrantz and Slotkin, 1986), states that foetal
hypoxia and the contraction of the uterus during vaginal delivery stimulates a large amount of
stress hormones activate the hypothalamic-pituitary-adrenal axis. Stress hormones have
strong anti-inflammatory properties and have an important role of developing and regulating
the immune system. Finally, the hygiene hypothesis, proposes that children that are born
through a caesarean section are less likely to be exposed to infection than those born
vaginally, therefore increasing their risk of developing autoimmunity, as a result of

inadequate stimulation of innate gut cells (Hyde et al., 2012).

Considering the health risks that caesarean sections may affect mothers and their children, it
is important to reduce their frequency in uncomplicated pregnancies, defined in this review as
a singleton gestation without maternal or foetal risk factors (NICE, 2019). This study will
focus on midwife-led care and their potential in decreasing the frequency of caesarean section
performed on low risk/ uncomplicated pregnancies in middle- and high-income countries, this
is in comparison to other more widely used models of care; obstetrician or family doctor led

models of care.



What is a midwife and what is midwifery led care?

According to the World Health Organization (WHO), International Confederation of
Midwifes (ICM) and the International Federation of Obstetricians and Gynaecologists
(FIGO), a midwife is somebody who has successfully completed and education program in
midwifery based on” the ICM Essential Competencies for Basic Midwifery Practice and the
framework of ICM Global Standards for Midwifery Education”, and they are recognized in
the country which it is in; and has obtained the qualification to be legally licensed and
registered to practice midwifery (International Confederation of Midwives, 2017) Midwifes
are competent providers of care; specifically trained in the care of a woman with normal
pregnancies and births (Fullerton et al., 2003) (ICM/WHO/FIGO, 1992).

Midwifery led care is care where the midwife is the lead professional in the planning,
delivery, and organization of the care given to a pregnant woman from initial booking to
post-natal period, unlike in obstetrician or family doctor led models of care. They have the
responsibility of assessing the pregnant woman’s needs, planning her care, giving her
referrals to other professionals and for provision of maternity services. The universal
philosophy of midwives highlights normal physiologic pregnancy and labour, as well
supporting women to give birth without unnecessary intervention (International
Confederation of Midwives, 2013). Respectively, midwifery led care is an umbrella term
whether the care provided, is using the midwifery-led continuity model of care or whether
care is received in a midwifery led unit. Midwifery led continuity models provides care to
women from the same midwife or a team of midwifes throughout the whole pregnancy and
birth (Sandall et al., 2016). Whereas midwifery led units are an example of how midwifery
led care model is being integrated into existing healthcare systems. The provide spaces where
the midwife is allowed to the primary healthcare professional caring for low-risk pregnancies
unlike on traditional obstetric settings, which is the case in most middle- and high-income
countries. Nevertheless, in this review, midwifery led care includes all care that is provided
by a lead midwife who is in charge of all aspects of their patients care. Midwifery led care
emphasizes and promotes a bio-psycho-social model of care, also referred to as social model
of care, which is in contrast to the bio-medical model promoted by traditional obstetric care
(Walsh and Newburn, 2002). This will be clarified further below.



1.2 Analytical approach: social and medical model of care/birth

The 'ideal type’ and the changes in the perception of childbirth and pregnancy

Before proceeding, we must put forward the mental construct of the ‘ideal type’ coined by
Max Weber. The medical and social model can be viewed as ideal types in the conduct of
health and illness or generally in the health domain. The ideal type is not something we strive
for or find perfect, nor is it meant to be a moral ideal. In our ideal types of medical and social
model, we try to simplify reality by taking characteristics and elements of the given
phenomena (i.e., the differences in how healthcare is given and practiced in the two models)
and place it into a constructed ideal. Though these ideal types, do not match the chaotic and
less transparent nature of reality, it serves as a starting point in social science to describe a
basic method for comparative study (Weber, 1949).

The potential that midwifes can offer to decrease unnecessary caesarean section procedures is
rooted in the two opposing schools of health and illness: through a medical or social model
lens. (Chang and Christakis, 2002)(Helman, 1985)(MacKenzie Bryers and van Teijlingen,
2010). These two approaches are extended into pregnancy and childbirth. Prior to the 20%"
century, pregnancy and childbirth was seen as a natural process; placing emphasis on the
importance of the birthing woman’s family and herself in the process. Childbirth was shown
and accepted as an emotional and social event which took place in the birthing woman’s
home. The rapid growth in science and medicine in the industrialized world during the 20%"
century, along with the popularity of rationalism and the growth of hospitals as institutions
and the proliferation of medical professions, led to the medicalisation of pregnancy and birth.
What was once viewed as a natural event, is viewed as a pathological event through the
process of medicalisation. Through medicalisation, pregnancy and childbirth is seen through
a medical model, whereby midwives and women themselves are pushed out of the birthing
process and it is the medical professional that develops and controls knowledge within
pregnancy and birth. As such, women lose the autonomy over their own bodies as control is
transferred to doctors and their body is as an incubator for carrying and developing an unborn

child. This view of pregnancy and childbirth is the predominant view of maternity care that is



practised in majority parts of the world (Neiterman, 2013) (Johanson, Newburn and
Macfarlane, 2002).

The medical model of care

Pregnancy and childbirth are physiological and biological events, which are embedded in a
social setting. However, they are controversial socially and medically, as it is unclear whether
to view pregnant women as ill or as well. Medical professionals, other than those dealing
with pregnancy, have an easier time recognising whether someone is ill or not as diagnosing
illness in their field is more straightforward. As such, it makes it easier for medical
professionals in this case to intervene medically (van Teijlingen, 2017; Scarf et al., 2018).
The majority of women who are pregnant will experience a normal pregnancy without any
risk. However, it is the possibility of risk in pregnancy and childbirth that lends to the
normality of medical interventions in the medical model of care. In this view, medical control
in childbirth is needed to guarantee safety through monitoring which allows the use of
intervention in the possibility of the development of risk. Thus, risk cannot be selected out
nor can it be predicted, justifying viewing pregnancy as an illness. Viewing pregnancy and
childbirth pathologically similarly to disease, implies that the most appropriate response is

found within the medical model of medical intervention

The medical model of care is predominantly practised by medical practitioners, i.e., doctors,
obstetricians, and physicians. Medical practitioners through medical school are socialised into
thinking, practising, and behaving according to the medical model. Generally, the medical
model has a mechanical view of illness, disease, and the human body. It is purely based on
biology and physiology. At the operational level, pregnancy and childbirth is viewed as a
medical process practiced mainly by obstetricians. Pregnancy and childbirth is viewed
scientifically, where it is considered a normal event only after the fact that nothing has gone
wrong. The medical model of birth focuses on consequentialist ethics, which supposes that
the correct moral response is solely related to consequence of an act. Therefore, an
obstetrician will strictly pursue an action which will result in the greatest good for the
greatest outcome, the maximisation of health (Savulescu and Wilkinson, 2019). This pursuit
may affect the way in which obstetricians interact with their patients, as well as the way in
which they view birth. The relationship between obstetrician and patient may be described as

a dominant-subordinate relationship where care received is brief, depersonalised, and lacking



emotional support. The main aim for the obstetrician is quantitative, such as focusing on
reducing maternal and infant mortality. The patient is therefore viewed as a number or a
statistic (Teijlingen, 2005). Additionally, the medical model is concerned with task-oriented
goals, which in this case is to treat the disease and to anticipate problems, rather than the
promotion of health and welfare. It focuses on interventionism, such as the treatment of
individuals and does not concern itself with the social conditions surrounding the patient. The
disease is viewed as part of the patients which brings about an individualistic approach to
diagnosis and treatment. Pregnant women are seen as objects, whereby procedures must be
done to them to ensure minimal risk and the outcomes of a healthy mother and new-born
(Walsh and Newburn, 2002). Within obstetrics, childbirth is viewed as a production facility.
Women are seen as the machine that produces the final product of a new-born. The medical
professional is seen as the operator or as the mechanic that ‘fixes’ the woman when a
mechanical part or process is not working as it should (when risk arises). This technocratic
view of childbirth is written vastly by feminist sociologist, Barbara Katz Rothman, who
describes the body as a machine, needing technical solutions in the face of technical problems
(Katz Rothman, 1982). The woman is the broken machine that is to blame if problems arise

during birth or pregnancy.

The social model of care

Within the social model of care, pregnancy and birth are viewed as normal processes, viewed
as a natural event and part of a woman’s life cycle. In this view, most women who are
pregnant have a normal and safe pregnancy and childbirth with minimal intervention. As
such, women who fall out of this majority, who are not expected to have a normal pregnancy,
may be selected out and may receive the necessary medical interventions needed. Risk

selection is therefore possible within this model of care (Teijlingen, 2005).

The social model of care is also known as the midwifery model of care, as it is midwives who
predominantly practise it. Broadly speaking, the social model of health believes in the social
determinants of health, which argues that it is the inter-dependency of the conditions in the
environments where people are born, grow, work, live and age and the wider set of forces and
systems that influence health. From this perspective, disease is viewed as a part of a patient
that is determined by their social environment. Disease and health is viewed

multidimensionally and cannot be solved using individualistic solutions (van Teijlingen,



2017) (Walsh and Newburn, 2002) (WHO, no date). The social model focuses on a different
approach to ethics than the medical model, known as duty-based ethics. Within duty-based
ethics, there are certain actions that can be morally right or wrong, regardless of the
consequences they bring about (Tseng and Wang, 2021). In maternity care, this is reflected in
the fundamental aims of the social model of care of a healthy mother and new-born but also
the emphasis on the satisfaction of the mother and the family. Additionally, the social model
takes on a holistic and life enhancing approach that places significance on the personal
experience of health. This approach to care, provides a different relationship between care
provider and patient than the medical model of care. The relationship is characterised by
shared decision making between birthing woman and care giver, strong emotional support,
and personalised care. Another way to look at the social model of care is that it is concerned
with process-oriented goals, emphasising the experience of care provided rather than the
outcome. In midwifery, the central idea is based on the women’s perspective and experience
of birth, the process rather than the goal. Birthing is far more significant than the expulsion of
a baby from a female body, it is a process which has spiritual significance attached to it. The
experience and the sense of power of the mother actively participating in the birth of her child
is as important as the birth of a healthy infant child (MacKenzie Bryers and van Teijlingen,
2010) (Ekstrém and Thorstensson, 2015). Pregnant women are more than passive incubators,
they are people with their own emotions, thoughts and complex social backgrounds which
interact together to bring about a unique experience of pregnancy and childbirth and thus
needs to be treated in such a way. It is increasingly documented that through the use of the
social model of birth, women may feel more supported through the critical moments of
pregnancy and birth, which helps to support women’s overall wellbeing and the promotion of
vaginal delivery (normal birth) (Shaw, 1984; Misago and Murphy-Lawless, 2000; Stjernholm
etal., 2021).

The presentation and the analysis of the results brought forth by this scoping review will be
guided by the above-mentioned theoretical approaches of the medical and social model of

care.

Evidence for the social model of care

There is high quality evidence to support midwife-led care for women with uncomplicated/

low risk pregnancies in high income countries as they as they found no statistically
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significant impact on infant mortality and lower odds of obstetric intervention and maternal
morbidity (Scarf et al., 2018). A study conducted in Lithuania, showed that midwife-led care
in younger women was associated with significantly decreased odds for CS when compared
to obstetrician led group (Bartuseviciene et al., 2018). However, there are gaps in the
literature. Most of the studies on midwife led care, do not focus solely on caesarean section
outcomes but mainly on other perinatal outcomes, such as neonatal hospitalization, opiate
analgesia, postpartum haemorrhage, etc. (Jiang et al., 2018) (Chapman et al., 2019). Further,
studies which compare obstetric led care and midwife led care are geared towards the
financial cost saving aspects of midwife led care, not so much the benefit of the patients
(Attanasio, Alarid-Escudero and Kozhimannil, 2020) (DeJoy et al., 2020). An explanation of
the contribution of and in what ways midwifery led practice can promote the reduced usage
of caesarean sections in sparse in the literature. Additionally, there is a lack of systematic
analysis of the scope of midwifery led practice and how it can reduce caesarean sections in

one review.

1.3 Research question and aims of the review

Using the scoping review methodology, the research question to be answered is the potential
of midwife led care in high- and middle-income countries for reducing unnecessary caesarean
sections in uncomplicated pregnancies. To operationalise ‘potential’, it is split into the three
main aims of this review. Firstly, the aim of this review is to identify the evidence for
midwifery led care in reducing unnecessary caesarean sections in middle- and high-income
countries in uncomplicated pregnancies. The second aim is to identify gaps in the knowledge
and investigate how midwife led care can have a different approach towards care of pregnant
women and birth in contrast to doctor led care. The third and last aim, to discover the
theoretical model/s or interventions by which the midwifery model of care may utilize; that

makes it fundamentally different from doctor led care.
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2.0 Methods and methodology

A scoping review was selected as the most appropriate method given the lack of organized
literature and studies solely on the topic of the scope of midwifery led care in reducing
caesarean sections. The Johanna Briggs Institute and Preferred Reporting Items for
Systematic Reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR)

Checklists were used as methodological guides (JBI, 2022).

To identify the main concepts in the primary review question, we used the PCC (Population
(or participants)/ Concept/ Context) framework; which was also used to inform the search
strategy (Pollock et al., 2021). Once again, the review question is: “The potential of midwife
led care in high- and middle-income countries in reducing unnecessary caesarean sections in
uncomplicated pregnancies — a scoping review ”, this was broken down to these elements

shown below in Table 1.

Table 1. PCC framework

PCC element

Population Women with uncomplicated/ low risk pregnancies

Concept Midwifery led care used to decrease unnecessary
caesarean sections

Context In middle- and high-income countries

2.1 Developing the protocol

Eligibility criteria

Subsequently, a preliminary search was conducted using the key phrases “midwifery led
care” and “caesarean section” on Google Scholar to validate the research question and to get
a sense of synonyms and important key words to put in our search strategy. The search

strategy and the inclusion and exclusion criteria were decided upon prior to initiating the data
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base search. There were no limits placed on year of publication. Below is a complete list of

the inclusion and exclusion criteria and limitations (table 2).

Table 2. Inclusion, exclusion criteria and limitations

Inclusion criteria Exclusion Limitations
Full text available Full text unavailable or abstract only English
papers Language

No limitation on publication
date

Studies exclusively on low-income
countries

Human studies

Middle- and high-income
countries

Complicated/ high risk pregnancies
(valid indication for a caesarean
section) *applied to comparison of
outcome studies for caesarean section
outcomes

Uncomplicated/low risk
pregnancies

Studies which do not include care
models related to midwife led care

Multiparous, nulliparous,
and primiparous women

Vaginal delivery after caesarean section
studies (VBAC)

Comparison of outcome
(which include caesarean
section outcomes (not
including elective or
emergency) studies of
midwifery led care with
doctor led/ or obstetrician
led maternity care
(physician or any synonyms
for a doctor)

Use of midwifes in homebirths

Maternity care that is led by
a midwife not just a midwife
present

Midwifes in collaborative care with
doctors/ obstetricians

Studies on woman’s
experiences or perception
with midwifery led care
(does not have to specify
low risk women)

Cost-effectiveness studies
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Studies on midwives’
perception of mothers’
experiences with midwifery
led care (does not have to
specify low risk women)

Reviews, articles in Press, note,
editorial, conference review, chapter,
book, book chapter, tombstone,
retracted, guidance, policy, comment,
address, autobiography, bibliography,
biography, Clinical Trial, Veterinary,
comment, congress, Consensus
development conference, consensus
development conference NIH, dataset,
dictionary, directory, duplicate
publication, electronic supplementary
materials, English abstract, festschrift,
guideline, historical article, interactive
tutorial, interview, introductory journal
article, lecture, legal case, legislation,
letter (with caution), news, newspaper
article, observational study (veterinary),
overall, patient education handout,
periodical index, personal narrative,
portrait, practice guideline, Preprint,
Published Erratum, Research Support,
American Recovery and Reinvestment
Act, Research Support, N.1.H.,
Extramural, Research Support, N.I.H.,
Intramural, Research Support, Non-
U.S. Gov't, Research Support, U.S.
Gov't, Non-P.H.S., Research Support,
U.S. Gov't, P.H.S., Research Support,
U.S. Gov't, Retracted Publication,
Retraction of Publication, Scientific
Integrity Review, Technical Report,
Validation Study, Video-Audio Media,
Webcast, protocol, authors reply

Studies on midwife scope of
practice or interventions to
support normality of birth/
support vaginal birth (does
not have to specify low risk
women)

Studies on perception of midwifery led
care of women who have not
experienced it or midwives who have
not provided midwifery led care

Studies which report on
caesarean section outcomes,
not planned or emergency
caesarean sections
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Studies which were included in the scoping review had these characteristics, full text
available, no limitation on publication date, middle income or high-income country, women
with uncomplicated pregnancies, multiparous women, care led by a midwife or a group of
midwives, comparison of outcome studies of different care model, no time limits places on
individual studies, studies which included birthing outcomes and primary and secondary
studies. Restrictions were placed on human studies and the English language. Additionally,
articles in Press, note, editorial, conference review, chapter, bool, book chapter, tombstone
and retracted were excluded from the review. Studies which were on women’s experiences or
perceptions of midwifery led care did not need to state that their participants were low risk as
it can be assumed that the participants were not of high risk, as such they would be referred to
the normal/ obstetric maternity unit. It is usually the case whereby, low risk women have the
choice of midwife-led care or obstetric unit and women with high risk are put in obstetric
maternity unit; as they have higher chances of obstetric complications (Bolten et al., 2016;
Voon et al., 2017) (National Academies of Sciences et al., 2020).

In studies which did not specify any exclusion criteria, it can be assumed that the participants
were not of high risk, as such they would be referred to the normal/ obstetric maternity unit.
It is usually the case whereby, low risk women have the choice of midwife-led care or
obstetric unit and women with high risk are put in obstetric maternity unit; as they have
higher chances of obstetric complications (Bolten et al., 2016; VVoon et al., 2017) (National

Academies of Sciences et al., 2020).

Definitions of terms and rationale of key words, phrases, and concepts.

To aid in the screening process, certain terms are defined below. The classification for middle

income and high-income country are according to the World Bank definition.

Middle income country:

Middle income economies are those with GNI per capita, calculated using the World Bank
Atlas method, of between $1,086 and $13,205 (including lower middle income and upper
middle-income countries) — this definition is sourced from the World Bank for the current
2023 fiscal year (The World Bank, 2023).
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High income country:

High income economies are those with a GNI per capita, calculated using the World Bank
Atlas method, of $13, 205 or more — this definition is sourced from the World Bank for the
current 2023 fiscal year (The World Bank, 2023).

Rationale for choosing middle- and high-income countries.

This study chooses to select studies that include middle- and high-income countries as there
is a clear relationship between c-section coverage and wealth at an ecological level in terms
of increasing national wealth. In lower income countries (countries which nationally have CS
rates below the recommended 10% level), unnecessary caesarean sections occur rarely at
national level as access to safe caesarean sections is not guaranteed; they do however occur in
wealthier household groups. Furthermore, middle income and high-income countries were
chosen as they have rising caesarean section rates well above the recommended level; and it
is assumed that a large proportion of them are not medically indicated (Josi, 2019; Laurita
Longo et al., 2020; Getzzg, 2022).

Normal/ uncomplicated/ low risk pregnancy:

There currently no universal definition of low-risk pregnancy, with definitions varying
slightly between countries and institutions, however, in this review it will be defined as when
there are no active complications and that there are no maternal or foetal factors that place the
pregnancy at increased risk for complications. Additionally, it is deemed normal when the
pregnancy is vertex and as a singleton. (Board on Children, Medicine and Council, 2013)
(NICE, 2019).

Caesarean section:
It is defined as a surgical procedure that defined as the foetal delivery through an incision
made in the abdomen and uterus (Sung and Mahdy, 2022).

What is an unnecessary caesarean section?
The World Health Organization recommends C-section delivery when medically necessary
based on the mother’s physical conditions and position of the foetus. Studies have shown that

caesarean section rate above 10% is not associated with lower maternal and new-born
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mortality in any nation at population level. Therefore, any caesarean section that is not

medically called for is deemed unnecessary. (Nahar et al., 2022).

Midwifery led care:

Briefly, as it was mentioned above. We are interested in midwifery led care, whereby the care
provided is led by a midwife; and they are responsible for the planning, organization and the
delivery of care given to a woman from the initial booking of antenatal visits through to the
care during the postnatal period. Midwifery led care is an umbrella term, encompassing
midwifery continuity model and midwifery led unit (International Confederation of
Midwives, 2013).

2.2 Information sources

The main literature search was conducted on two electronic databases using MEDLINE,
through PubMed, and Web of Science. The databases were searched on the 28 March 2023
by the author using keywords and MESH terms.

2.3 Search strategy

The search strategy was built based on the PCC framework, with alternate search terms
appropriate for each acronym. Research on this particular topic is not abundant, therefore the
search strategy could not be very detailed, as this would limit the number of papers yielded in
the database search. Six search strategies were tried on PubMed before a final was chosen, in
order to conceive how broad or how narrow each strategy would yield and to discern
important phrases or words in this field; that may be crucial to add in the first strategy. First
strategy was using (midwifery led care) AND (unnecessary caesarean section), this was
too specific and yielded only 8 results. It was decided that unnecessary caesarean section was
going to be excluded from the search strategy and will be decided upon during the inclusion
and exclusion stage. The second search strategy carried was (midwife) AND (caesarean
section), using midwife was too broad as it may include papers in which the midwives are
used as consultants or as assistants in giving birth; instead of as leaders. The final search

strategy is shown below (table 3.)

17



Table 3. Concept table for search strategy

Midwifery led care

AND

Caesarean section

Midwifery led care

Midwifery led continuity model*
Midwifery led unit

Midwifery led unit*

Caesarean section
Caesarean section*
Cesarean section
Cesarean section*
Caesarean
Caesarean*
Cesarean
Cesarean*

Surgical Birth
Surgical Birth*
Abdominal delivery
Abdominal deliver*
Surgical delivery
Surgical deliver*
Caesarean delivery
Caesarean deliver*
Cesarean delivery
Cesarean deliver*
C-section
C-section*

When performing the search, alternate search terms were used using the Boolean search
command ‘OR’; next they were combined with ‘AND’. This was to ensure a comprehensive
search; to capture a wide range of papers. PubMed and Web of Science have different subject
headings, and as such; search strategies were adapted accordingly and included free text
terms. Further, to broaden then search, free text terms were truncated to include various word

endings, plurals, and spellings. The literature search conducted using MEDLINE, through

PubMed, used the following strategy
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Concept Midwifery led care Caesarean section

Free Text Terms led care Caesarean section

Midwifery led continuity model Caesarean section*

Midwifery led continuity model*

Midwifery led unit Cesarean section*

Midwifery led unit* Caesarean
Caesarean®
Cesarean
Cesarean™®

Surgical birth
Surgical birth*
Abdominal delivery
Abdominal deliver*
Surgical delivery
Surgical deliver*
Caesarean delivery
Caesarean deliver*
Cesarean delivery
Cesarean deliver*
C-section
C-section*

MeSH terms Midwifery Cesarean section

Some words or phrases have an asterix as PubMed does not create plurals for words or
phrases. Additionally, synonyms for “Midwifery led continuity model” and “Midwifery led
unit” were not specified in the search strategy as PubMed already uses all the synonyms for
continuous and model. ALL Fields was used when adding terms to the query box.
Additionally, human and English were placed as limitations. The complete search strategy for
PubMed was:

(((C*midwifery**[MeSH Terms] OR "midwifery"[All Fields]) AND *'led"'[All Fields]
AND "care"[All Fields]) OR ((*"'midwifery"'[MeSH Terms] OR "midwifery"'[All Fields])
AND "led"'[All Fields] AND (**continual™[All Fields] OR **continually*'[All Fields] OR
"continuance"[All Fields] OR "'continuation[All Fields] OR *continuations' [All
Fields] OR "*continue™[All Fields] OR **continued[All Fields] OR **continuer™'[All
Fields] OR "'continuers™[All Fields] OR *continues' [All Fields] OR *continuing"[All
Fields] OR "continuities”[All Fields] OR **continuity"'[All Fields] OR **continuous'[All
Fields] OR "'continuously'[All Fields]) AND (**'model"'[All Fields] OR ""models"'[All
Fields] OR ""modeled™[All Fields] OR "modeler”'[All Fields] OR ""modeler s*[All

19



Fields] OR ""modelers"[All Fields] OR "modeling"'[All Fields] OR ""modelings™'[All
Fields] OR ""modelization™[All Fields] OR ""modelizations”[All Fields] OR
"modelize"'[All Fields] OR "modelized"'[All Fields] OR ""modelled"[All Fields] OR
""modeller'[All Fields] OR **modellers*[All Fields] OR ""modelling**[All Fields] OR
"modellings"[All Fields] OR "models"[All Fields])) OR ((**'midwifery"'[MeSH Terms]
OR "midwifery'[All Fields]) AND "led"[All Fields] AND (**continual*'[All Fields] OR
"continually”'[All Fields] OR *continuance™[All Fields] OR *continuation™[All Fields]
OR "continuations[All Fields] OR *‘continue™'[All Fields] OR *continued™[All Fields]
OR ""continuer"'[All Fields] OR *continuers’[All Fields] OR **continues"[All Fields]
OR "continuing"[All Fields] OR "continuities' [All Fields] OR **continuity"'[All Fields]
OR "continuous"[All Fields] OR "‘continuously*[All Fields]) AND "model*"'[All
Fields]) OR ((*"'midwifery"'[MeSH Terms] OR ""'midwifery"[All Fields]) AND "‘led"[All
Fields] AND "unit”[All Fields]) OR ((*"midwifery*'[MeSH Terms] OR ""midwifery"'[All
Fields]) AND "'led"[All Fields] AND ""unit*"'[All Fields])) AND (*'caesarean section"[All
Fields] OR "'cesarean section”[MeSH Terms] OR (**cesarean’*[All Fields] AND
"section""[All Fields]) OR "cesarean section'[All Fields] OR ((*'caesarean"[All Fields]
OR *caesareans''[All Fields] OR "cesarean'[All Fields] OR *'cesareans™[All Fields])
AND "'section*"'[All Fields]) OR (**caesarean section™[All Fields] OR "'cesarean
section”[MeSH Terms] OR (*"cesarean"'[All Fields] AND *section*[All Fields]) OR
""cesarean section'[All Fields]) OR ((*'caesarean™'[All Fields] OR "caesareans'[All
Fields] OR "'cesarean™[All Fields] OR **cesareans™[All Fields]) AND *section**"[All
Fields]) OR (**caesarean'[All Fields] OR "caesareans”[All Fields] OR "'cesarean"[All
Fields] OR "'cesareans’[All Fields]) OR **caesarean*"[All Fields] OR (**caesarean[All
Fields] OR "caesareans'[All Fields] OR *‘cesarean'[All Fields] OR *'cesareans™[All
Fields]) OR *"cesarean*""[All Fields] OR ((**surgical procedures, operative [MeSH
Terms] OR (“'surgical[All Fields] AND *"procedures'[All Fields] AND "operative'[All
Fields]) OR "operative surgical procedures'[All Fields] OR *surgical ' [All Fields] OR
"surgically"'[All Fields] OR *'surgicals''[All Fields]) AND (*'birth s"[All Fields] OR
"birthed"[All Fields] OR "birthing"[All Fields] OR **parturition”'[MeSH Terms] OR
"parturition”'[All Fields] OR ""birth*"[All Fields] OR *births'[All Fields])) OR
(("'surgical procedures, operative' [MeSH Terms] OR (*'surgical " [All Fields] AND
"procedures”[All Fields] AND "operative'[All Fields]) OR "operative surgical
procedures”[All Fields] OR *'surgical[All Fields] OR *'surgically"[All Fields] OR
"surgicals"'[All Fields]) AND "*birth*"'[All Fields]) OR (*'cesarean section*'[MeSH
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Terms] OR (*"cesarean''[All Fields] AND "'section"[All Fields]) OR "cesarean
section™[All Fields] OR (**abdominal**[All Fields] AND **delivery”[All Fields]) OR
"abdominal delivery"'[All Fields]) OR ((*'abdomen*[MeSH Terms] OR "abdomen™[All
Fields] OR "abdominal[All Fields] OR "*abdominally”'[All Fields] OR
"abdominals'[All Fields]) AND *deliver*"[All Fields]) OR ((*'surgical procedures,
operative [MeSH Terms] OR (*'surgical™'[All Fields] AND *procedures'[All Fields]
AND "operative"[All Fields]) OR "operative surgical procedures' [All Fields] OR
"surgical'[All Fields] OR **surgically”[All Fields] OR *'surgicals'[All Fields]) AND
(""deliveries"[All Fields] OR *"delivery, obstetric’' [MeSH Terms] OR (*'delivery"'[All
Fields] AND "obstetric"'[All Fields]) OR "obstetric delivery"[All Fields] OR
"delivery"'[All Fields])) OR ((*'surgical procedures, operative”[MeSH Terms] OR
(""surgical[All Fields] AND *"procedures"[All Fields] AND *operative"[All Fields]) OR
"operative surgical procedures”[All Fields] OR **surgical**[All Fields] OR
"surgically"[All Fields] OR *'surgicals™[All Fields]) AND "'deliver*""[All Fields]) OR
(*"cesarean section”'[MeSH Terms] OR (*'cesarean”'[All Fields] AND *'section™[All
Fields]) OR "cesarean section"[All Fields] OR (**caesarean'[All Fields] AND
"delivery"[All Fields]) OR *caesarean delivery”[All Fields]) OR ((*'caesarean’[All
Fields] OR "'caesareans''[All Fields] OR "cesarean"[All Fields] OR "'cesareans'[All
Fields]) AND "deliver**[All Fields]) OR (**cesarean section’'[MeSH Terms] OR
(""cesarean"'[All Fields] AND "'section"'[All Fields]) OR "cesarean section" [All Fields]
OR ("'cesarean™[All Fields] AND *delivery*[All Fields]) OR "cesarean delivery"[All
Fields]) OR ((**caesarean™[All Fields] OR "'caesareans”[All Fields] OR "cesarean"[All
Fields] OR "'cesareans'[All Fields]) AND **deliver*"'[All Fields]) OR (*'cesarean
section'[MeSH Terms] OR (*'cesarean’'[All Fields] AND *'section""[All Fields]) OR
""cesarean section"'[All Fields] OR "¢ section"[All Fields]) OR **c section*""[All Fields]))
AND ((humans[Filter]) AND (english[Filter]))

The literature search conducted using Web of Science Core Collection, used the following

search strategy:
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Concept Midwifery led care Caesarean section

Free Text Terms | Midwifery led care Caesarean section*
Midwifery led continuity model* Cesarean section*
Midwifery led unit* Caesarean™
Cesarean*

Surgical birth*
Abdominal deliver*
Surgical deliver*
Caesarean deliver*
Cesarean deliver*
C-section*

No Indexing
Terms

All fields were chosen when adding terms to the query box. English was used as a filter to

only retrieve English written papers. The complete search strategy for PubMed was:

#1 = ((ALL= (Midwifery led care)) OR ALL= (Midwifery led continuity model*)) OR
ALL= (Midwifery led unit*)

#2 = ((((((((ALL= (Caesarean section*)) OR ALL= (Cesarean section*)) OR ALL=
(Caesarean*)) OR ALL= (Cesarean*)) OR ALL= (Surgical birth*)) OR ALL=
(Abdominal deliver*)) OR ALL= (Surgical deliver*)) OR ALL= (Caesarean deliver¥*))
OR ALL= (Cesarean deliver*)) OR ALL= (C-section*) (((((((((ALL=(Caesarean
section*)) OR ALL=(Cesarean section*)) OR ALL=(Caesarean*)) OR
ALL=(Cesarean*)) OR ALL=(Surgical birth*)) OR ALL=(Abdominal deliver*)) OR
ALL=(Surgical deliver*)) OR ALL=(Caesarean deliver*)) OR ALL=(Cesarean
deliver*)) OR ALL=(C-section*)

Queries #1 and #2 were then combined with using the filter ‘English’ for article languages.

2.4 Study records

Importing references and deduplication process
All reports which were identified through database searching were imported into Endnote
referencing programme (EndNote | The best reference management tool, no date). The

exporting of references and the deduplication of papers were informed by the Bramer method
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(Bramer et al., 2016). First, settings are changed in the display field on EndNote and custom
filters and export formats are installed. This is to be able to add pages in the display field and
to convert abbreviated page numbers to an expanded format; specifically, to convert the
formatting of papers exported from MEDLINE via PubMed library formats. These steps are
done prior to the deduplication process. Second, references were imported from PubMed first
into an empty EndNote library using the corrected pages filter, then records from the
remaining databases were imported as per usual using the RIS format. Finally, settings for the
field preferences on EndNote were changed seven times according to the table below (table
4.) in order to search for and detect duplicates, this was followed by the removal of probable

duplicates using Bramer’s steps to remove duplicates.

Table 4. Field preference setting according to the Bramer method

Set field preferences

Step Preferences
A Author, year, title, secondary title (journal)
B Author, year, title, pages
C Title, volume, pages
D Author, volume, pages
E Year, volume, issue, pages
F Title
G Author year

Screening

The final de-duplicated remaining reference list was imported on Rayyan desktop to screen
titles and abstracts based on the pre-established inclusion and exclusion criteria (Ouzzani et
al., 2016). Papers which did not meet the inclusion criteria were excluded from the review.
Further papers which were retrieved as full text were subjected to full text screening on the
web-based software platform Covidence (Covidence - Better systematic review management,
no date).The papers which were excluded in this stage were divided into exclusion groups;
giving reasons of why they were excluded. Lastly, the bibliographies of each included paper
were examined to scan for any relevant research which was not identified in the initial search,

a technique called snowballing.
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These exclusion groups are most often due to full text being unavailable, wrong type of

publication, wrong language, and wrong population.

Selection process

Titles and abstracts were screened by one reviewer (YW) following the pre-established

inclusion and exclusion criteria for the review, with subsequent removal of those which did

not fit criteria. Moreover, full text screening was completed by the same reviewer (YW),

excluding articles which did not meet the inclusion criteria.

2.5 Data extraction and synthesis — Charting process

A custom standardised data extraction sheet was created on Excel and eligible studies were

assessed independently by one reviewer (YW) to extract information from the included

studies, table 5. Data extraction included the description of the study (author, country,
income level, (as defined by the world bank) (The World Bank, 2023), aims, study
population), key findings, stated theoretical approach, data collection method and

model of care, intervention type/duration. Reporting of the scoping review findings follow

the PRISMA-ScR (Preferred Reporting Items for Systematic reviews and Meta-Analyses

extension for Scoping Reviews) format (JBI, 2022). Findings were further summarised

narratively into key thematic patterns to map the existing literature.

Study
(Country)

Study
design,
source

Study
population,
sample size

Study
period

Aim
of
the
paper

Philosophy
of care in
midwife led
care/
interventions

Income
level of
the
country

cs
outcome

Adjustment
variable

Experience/intervention
outcome

Key findings

Table 5. Extraction preview

A formal review of the quality of the included studies was not undertaken as this is not a

systematic review with the aim of establishing the effectiveness of midwifery led care in

reducing caesarean sections; this study focuses on how and why they may be able to reduce

the desire for unnecessary caesarean sections. Further, a meta-analysis was also not

undertaken.

24




3.0 Results

This chapter is divided into the search results and the findings of the scoping review. The
findings will be discussed according to the three main aims of this review, guided by the

different theoretical models of birth, social and medical model.

1. To identify the evidence for midwifery led care in reducing unnecessary caesarean
sections in middle- and high-income countries in uncomplicated pregnancies.

2. Toidentify gaps in the knowledge and investigate how midwife led care can have a
different approach towards care of pregnant women and birth in contrast to doctor led
care.

3. Todiscover theoretical model/s or interventions by which the midwifery model of care

may utilise; that makes it fundamentally different from doctor led care.

3.1 Search results

A total of 586 articles were identified relevant to the research question; this included 331 and
255 articles from PubMed and Web of Science; respectively. After applying filters “Human”
and “English” on PubMed and only “English” on Web of Science, a total of 569 articled were
identified, including 314 and 255 articles from PubMed and Web of Science: respectively.
After the deduplication method using the Bramer method, which uses seven step field
preference setting on EndNote to filter out duplicate papers; 127 papers were removed, and
we were left with a total of 442 articles. Following deduplication, these articles were screened
according to title and abstract by one reviewer (YW), which resulted in 372 articled being
excluded. Articles were removed due to common reasons such as, economic evaluation study,
cost-effectiveness study, nurse led care, water births, vaginal delivery after caesarean section,
wrong study population, home birth using midwives, protocols, attitudes of midwives
towards midwifery led care and perceived barriers by midwives to practice midwifery care.
Full text articles were retrieved for the remaining 70 articles and imported to Covidence
(Covidence - Better systematic review management, no date), in order to assess their
eligibility according to the pre-specified inclusion criteria. Figure 1 below, outlines the

process of data gathering.
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Records identified
(n =569)

(PubMed (n =314 )(07/04/2023),
Web of Science (n= 225) (07/04/2023))

Figure 1.
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Additional records identified
through other sources
(n=0)

Method
(n =442)

Records after removal of
duplicates using the Bramer

Records excluded
(n=127)

l

Records excluded

Records screened by title
and abstract
(n=442)

Full-text articles assessed
for eligibility
(n=70)

Studies included in the
scoping review
(n=26)

Flow Diagram of results of literature search
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(n=372)

Full-text articles excluded, with reasons
(n=44)

Article in English (n=1)

Editorial (n=1)

Full-text unavailable (n=4)

Letter to the editor (n=2)

News article (n=1)

Review (n=7)

Study protocol (n =1)

Commentary (n=1)

Policy paper (n=1)

No comparison intervention (n=5)
Wrong risk population (n=10)
Cost-effectiveness study (n=1)
Planning and implementation study (n=
1)

Wrong outcome (n = 3)

Perception (have not experienced
midwifery led care) not experience study
(n=1)

Does not compare the desired models of
care (n=2)

Cohort compared to high-risk
pregnancies (n=1)

Experience of midwives (n=1)




Details of the included papers are shown in table 6. Most of the studies included were
conducted in high income countries (n= 18) (McLachlan et al., 2008; Eide, Nilsen and
Rasmussen, 2009; Begley et al., 2011; Bernitz et al., 2011; Suzuki et al., 2011; Symon et al.,
2011; Fenwick et al., 2015; Larsson et al., 2016; Thiessen et al., 2016; Christensen and
Overgaard, 2017; Loewenberg Weisband et al., 2018; Wiegerinck et al., 2018; M. M. J.
Wiegerinck et al., 2020; Damiano et al., 2020a; Merz et al., 2020; Welffens et al., 2020; Yu
et al., 2020; Tietjen et al., 2021). There were three studies which were conducted in low
middle-income countries and five which took place in upper middle-income countries. A
large portion of the papers included were set in Europe and Asia. One study was conducted in
Oceania and one in North America. There were recurrent study settings in the included
papers, two in Norway, four in China, three in Australia, two in the United States of America,
two in Netherlands and two in Iran. All were published between 2003 and 2021, with one in
2003, one in 2009, five in 2011, one in 2015, three in 2016, one in 2017, five in 2018, one in
2019, five in 2020 and three in 2021. Further, studies which compared midwife-led care with
standard maternity care, regardless of whether it was obstetric, or doctor led care, included
pregnant women which were judged as low risk in their study population. In studies which
described the experience of women receiving or midwives giving midwifery led care, the
study population was not specified as low-risk pregnant women, however, participants were
excluded if they had for example any history of infertility, mental or physical chronic
diseases, had a foetal diagnosis of major abnormality or incompatibility with life. Two of the
most common study designs in the included papers were randomized control trials and
retrospective cohort studies. Other study designs included were matched cohort study,
prospective non-randomized observational study, retrospective observational study,
concurrent cohort study, unpaired cohort study, prospective multicentre study, cross-sectional
and qualitative studies. Data for the studies was mainly collected by hospital registry,
national medical database or registry, hospital records, electronic departmental database,
interviews, or questionnaires. In four studies (Christensen and Overgaard, 2017; Wiegerinck
etal., 2018; M. M. J. Wiegerinck et al., 2020; Damiano et al., 2020b) participants which
received midwifery led care and those that received doctor/ obstetrician led care were
matched. In which three studies used propensity scores to match their participants. The most
common variables which were used for matching were maternal age, parity, socioeconomic
status, foetal, gender, birth weight and ethnicity. Additionally, in studies which did not use
matching between their cohorts but performed an adjusted regression using adjustment

variables; the most common used variables were maternal age, smoking status, smoking
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before pregnancy, gestational weeks/ age, income, education, and socio-economic status.

Other adjustment variables which were used in the included studies are stated in table below.

28



ERITNEY
pa| UBIOLIBISqO

ay} ul syusired RIVES
ueyy AIanljap paJ-ue|o11181sqo|
uealesaed 10 aImpiw (080770 0D %56
J0 sppo ay Aq 1oy pared ‘850 [MOE] paisnipe ‘18°0-2+°0
paisnipe Jamoj sjuaned usamiaq| 12 %G6 ‘29°0 ¥MO) sesAjeue 81JU82 8Ied Asena) SalIaAI|op
Apuediiubis SoNs1Ia)oeIRYD [ealuld|  paisnipe pue paishipeun ayy ul |eanJ wes 8y} Je sadlAIes 1€10} JO 9TT'T pabeuew
aney pue olydelBowap,  JaMo| a1am AIaAI|ap Uealesaed Pa] UBIDLIIBISAO pUB SHMPIW 901AIBS P3| UBIDLI8)Sq0
99IAJBS BJIMPIW lpuIjaseq U1 Saoualaip| 10 sppo ay} ‘ajdwies payorew ayy usamiaq saloueubaid 1102 13 pUE ‘SalIgAl|8p €10} JO 2109s Ayisuadoad
ay} uo sjusired lenuajod 4oy Isnfpe| 8y} U] "83IAISS Pa| UEIDLIBISAO XaLaA ‘uo3a|Buls ‘wisy quiagaq TTT'T pabeuew ad1AI8S B)IMPIW ‘eyep [endsoy S3JeIS pajun
‘anusd Alena) 0} pasn sem Bujyoyew Ay} ul (z2T=U) %.°0Z u1 AJ9A113p UBaIesaed Jo Sppo - G102 8y "Apnis ay} Ul USWOM XSL ‘Apnis 110Yod (q0z0z
Jeany ajBuis e 1y . 2109s Aisuadoid|  sem AJaAnljap uealessed Jo ajey | awodul ybiH — U1 8dUdIBYIp BY) BYeNn|ens 0 Asenuep MO] //8/'T €10} Ul 31am 818y | anndadsonay “’le 19 ouelweq)
(no)
UN 91131540 U1 10 (NINL)
(uonoss uealesaed) 1un Asapimpiw Buipuelsaaly
asnbai 03 A1) ssa| 1an8] uoiednado pue| B Ul yuig an1b 0y Buipusjut uoifiay Y ewuaqg YHoN Ul spun
a1am Jun Alaympiwl |9A8] uoI}eINP? ‘SNyels| UaWOoM ¥sti-mo| Buowe Ayrred 211131500 OM) pue AJajImpiw
Buipuelsaaly ur yuiq Lo1elIgey0d ‘ANdIUYIg) Aq 1ualaydip suonuaAlaul Buipuelsaaiy omy wody (dnoid
Burpuane uswom ‘snyess Bunjows| 211381500 JO 8sn pue AlpigJow 10J3u02 paydrew Ajjenpiaipur)
‘Iun 911391540 ‘abe ‘(1Ing) xapul| dnosb No w1 Jeusarew pue jeyeursad 8002 1UN D1439)SO UB Ul UBLIOM Apnis ausd
ue Ul yuig Buipusne| ssew Apog ‘AyJed]  uswom eyl UOIIES UBAIBSRD uo a2e|dypiq Jo 108448 1300300 3SI MO] BEG PUE NUN Alajimpiw YMIg ysiueq ayx SJewuaq
suedaiuno?| ‘snyejs Ysil-moj ala aney o3 A1) ssa| NINA — 3y JaYIBYM auIWIB1ap 0} %002 Bulpuelsaaiy e ul yuiq wiouy eyep ‘Apns (2102 ‘preebiano
118y3 yum pasedwo) - euauo ButyareN|  (6°0-€°0 12 ‘S0 ¥0) NO /NN | dwodur ybiH| | sem Apnis ay} jo asodind ay L yoreN Buipuane uswom s1i Mo| 6E8 110409 paydreN puE UBsUBISLIYD)
syun
Apnis ay} ul| 211191570 YuMm patedwod ‘yun
syun Buiyiig ayy uy pa) Asayimpiw apisbuole ue ul AemioN
KJan11ap 40 apow ul yuig BuiAlb uswom sii-moj 10 Ansibay yuig
90UBIBJIP JUBDIIUBIS u1 sayel A1anljap anelado [e2IPaIAl U} Woly KemioN
Alreonsners| (52'7-85°0) T0°T (1D %S6) dd Ul S30UBIBJIP 8J3M 818U} ¥S11 MO| 8¢ 0} Passasse | eled ‘[el) [01U0D (T102
oU Sem 818y | - —{ 1un [ewiou sA Jun pa| aMpIN | swoaul YBiH| -| 4 e1ebnsaaul o) sem wie sy 8J8M OYM UBWOM TTT'T paziwopuey “Ie 18 Z)uleg)
paJedwod pue painsesw
31eD Paj-UeIo1AISqQ) 3 0 81aMm aJed Jo sadhy
ynm pasedwod 4100 JO S1S09 3y} ‘Uonippe
S3WO03IN0 [ejeuoay U] 'SaWo2INo [eularew
8SJaApe areIpawLl puE [EJUOBU PUE ‘UONDEJSIIES SMEYD  SOJRUOdU
ul aseasoul |eUJS)eW ‘SUONUBAIBIUI 1Rl pues  uowom
OU UMM SUOIUSAJB)UI [2'T 01920 1D %S6] 26°0 Ml uo ‘AJ3AIJ3p pue Jnoge| 1o} woJy Ajjenuew
1e9IpaW |eISASS pUP annelal {[%z'ST] ¥8 SA %8'vT] $10)98} YSL INOYNM UBLOM SEIRE][[ok]
UOoII8S UeaIesaed)| €9T]) — 812 pa JuB)NSU0D Ayy[eay 1o} a1ed paj-JuelNSu0d 1002 sem ereq puejal
paonpas yuiq| pue ared pa| Aajimpiw UMM Jun paj A1ajimpiw e ul aunp ‘|e1d} pasiwopues 30 onjgnday
5SII-MO] UHM USLIOM| U33M]3Q PUNO SeM 30UBIBHIP a1e0 pa| A1ajIMpIW JO S10a44 -7002 puejal] ui sjendsoy Ayulsyew onewpesd ‘a1usd (11702
10} 8182 P3| AJIMPIA — — ueaiubis Ajjeansneis oN | swoour ybiH| B ay1 asedwod 01 sem wie ay | Anp Z WOJJ UBWIOM XSII MO| £G9'T -om) ‘dno.b om ) “Ie 10 Aa|bag)
81eD Pa|-UeIDLIISqQ)
Yyum pasedwod|
S3WO03IN0 [ejeuoau
aslanpe arelpawiwl
u aseasoul
OU UMM SUOIUSAIB)UI
1913 BIBASS pU SYMIQ YSL-MO|
UON3s Ueasesaed)| Ul S3WO02IN0 [BIRUOBU PUE I11131SqO|
ay) paanpaJ yuiq dnoab paj ueldLIBISAO Ul 95/ °0T pUE UOII8S UBaJesaed 0} Uole|a) $102 Ansibai [endsoy
5SII-MO] UHM USLIOM| pue paj-a}IMPIW Ul %'y Sem awooul 1134} pue 8189 Paj-uelo11a1sqo| pue uawom Butiani|ap st ‘Apnis 10Yod (8102 "€
10} 8182 P3| AJIMPIA . — SULIQ uearesaed Jo uonlodold |ajppiw Jaddn B pue paj-aympiw aredwod o] 2102 MO] £8Z'T PUe 8E'T 40 [e10} anndadsonay 19 aUBIdINBSNLIRG)
A1unod SUOIIUBAIBIUI
aWwo9IN0 £ /342 P3|
uonuUsAIBL a|qelden 10 [3A9] | apmpiw ul aJed poriad 994Nn0S
sBuipuyy Aoy /32ualiadxgy uswisnlpy aWo9IN0 SO awoau| 30 Aydosojiyd Jaded ay3 Jo wiy Apnis az1s s|dwies ‘uonendod Apms ‘ubisap Apms (A1nunod) Apnmis

S31PMIS PapN|ou| 4O SonsLIaloRIEYD "9 d|qe.l

29



‘lapow|

pa| -apmpiw
ayy Jo A1ajes pue|
Aosyui-uou
U pajeanal aled)
1113100 pJepuels|
M NNV Ul

“yuIq Jane Ajarelpawiwi 1o|
Burnp a1ed 911191Sqo paepuess|
01 NNV WOy palIajsue|
318M OUM UBLIOM JO SUMIC|
JO BLIOJINO pUE 10} S3SNEY
21eB1ISaAUL 0} pue auur|

J0 porlad awes ayy Ui a1ed)
21133150 PJepuels Ul UsWom
S1-MO] JO SULIG UM NIAIY]

(NW) nun
Ksayimpiw apisbuoje sy} ui 8o,

pauueyd syuiq 40 WBramyig| 8y} U1 yuiq Joy palaisibal 219 PUE 3Jed 211181Sq0 PIepuels aseqelep| Auewis
aWwooNno [eyeutsad| pue ‘INg 882 914191500 Ul (2G) %S'8| UBWOM JO 3W02IN0|/ TOZ Jaquiasaq| Ul USWOM ZT9 JO PalsISuod) |eyuswiedap) (0202
pue Jeularew Jeutarew ‘afe]  pue NNV Ul (2G) %E'6 Se B Jereursad pue [eusarewiol 0TOZ Atenuer] dnoJb j043u09 8y ‘Inoge| Joy 21u04199]8 ‘Apnis “le
3y} Jo uostredwo)) —{reuseyew ‘Ayrred| syniq uessesaed o uontodold| awoaul ybiH| 8y} aJedwo9 0} Sem wie ay | Uaamiag(panIWpe a19M UBWOM XSLI MO ZT9| M0Y0d 8Andadsonay| 19 ZIa|N)
A1an aq 01 A|ax1| ssa) os|e a1am AayL(82°2—Er'T 1D %S6 AKoueuBaud|
‘28'T HOV) sbuljaay Jiay) ssaidxa 03 aa4) Buljaay pue| alogaq Buryows|
Y0T°Z-TE'T 1D %56 ‘G9°T HOV) SeAjasway) Jo pnoud ‘awodul aJreuuonsanb)
‘yaiappyal  Bunsy (T9°T-0T'T 1D %56 ‘€€'T YOV) Aleuonows ‘abenbue) [essod ‘piooal
10 S89UaIIadX3| Bu1dod ‘(F9'T-TT'T 1D %S6 ‘€€'T HOV) AlfedisAyd| 15114 s¢| |eaIpaW ‘JUaWINIOAY
S uowom Burdod ‘(€8'T ~6T'T 1D %56 '8y'T HOW) nogef ulf  ystiBuz ‘yuiq 18 pajadwiod)
anoudwi|  [01u0d ‘[¥8°T-2Z'T 1D %56 ‘05T (HOV) 4O paisnipe] 30 Aiunog) yHIgpIIYd) 010¢] alreuuonsanb)
Rew A1ajimpiw 1[243A0 YMIgP[Iyd JO 8oualadxa aAisod :pey s1010ey| ‘snyels [epiew dnoJb prepues| JO $80UalIadXa S,UBWOM] dunr pue 200z| [eIsod ‘p102al [eaIpaW JUBWIINIDAY paJaisiuiwpe| elensny
peojased ‘are)) o1ydesBowap S,uaLWoM Ul S3duaIaip 104 Bunsnipe| ‘uoneoanpa) ul (828) %€ pue dnoJb| uo (A1ayimpiw peojased) Jaquiardag| 1e paja|dwod alreuuonsanh -J18s ‘ubisap) (9102
Aulayew prepuels| Jslye asusiiadxa YLIgp|Iyd ayy o s1oadse Buimojjoy ay) ‘abe ‘Jou|  peojases ul (186) %T'E Se a.1ed paj-apmpiw Atewrid| usamiag paJaisiulwpe -yjas ‘ubisap [ery |eL pajjouod e 18 ug
ynm patedwoD| uo AjaAiisod aiow paiods dnoih peojased aul ul UsWOAN 40 Aqeq Isiiy| SUlIqg uealesaed Jo uonodold swoaul ybiH | J0198}40 8y BuIWIBIBP O Pa][03U0D PAZIWOPUR. WIE OM | [PSZIWOPUES W.le OM 1| UIeTIIA)
"Y)eay pliyo pue 'SP.023]
Jeusarew aowold (a1e0s aseayyjeay syuaned
pue ‘sawoding uolssaidap pue 3y} WoJy pajaa||od
yuig anoadwi Aaixue [endsoy| a1aM Bep [ealul]d)
‘Uudig rewou| ‘Ared ‘syoam sesediwid Ayeay $10¢] 'spJodal areayyeayl  pue d1ydesBowsap|
ajowoud ‘ayel Jeuoiyelsab| dnoJb j0nuod ut (z9) 10§ S3WO2IN0 Yuiq uo Unogel|  Asenigeq 0)f  siuanied ayy wody palods]j0d aiem|  ‘Jery [edtut]d dnoJ BUIyD
Uo1as Uealesar) ‘abe) auljaseq|9495°'6T pue dnolb uonuaalauly Burinp a1ea paj ajimpiw| ZT10z Atenigaderep |ealut]d pue alydesBowsp ‘feuyf  |ajjeded pajjosuod) (8102
3y} aonpal ued| - e 9|qeJedwod| ut (7€) %/2°0T Se: awooul yuiq| 10 S109J49 8} auIwLIB)ap| usamjag| [edtul]d dnoub |ajjesed pa)jouo0d) paziwopuel “le
Q18D PI-9JIMPIA] a1am sdnouf| syiq ueasesaed Jo uonlodoid|ajppiw Jaddn|  fewuoN| 0} pawie Apnjs ay | paziwopuel a1uad a|bul anuad ajbuig| 1o Buerr)
(TL°0 91 €0°0:1D %56 8€°09) 10 pasealosp osfe sdnoib (Gz°0 o AKanjod
pa1sn(pe 10U 10 (92°0 01 70010 %S6 6€0g) 103 pasn(pe, TT°0:1D %G6:9T°0 4O) QOW| PI1Y2-3U0 SBuIyD Japun)
9IaM SIBPUNOLUOI IBYI0 pue S3OUBIBYIP aul|aseq sy pue (T#°0 01 £2°0:1D %S6 ‘0E°0) (DINO) a1ea Anuisrew pa)|
udym dnoid DD Ul pasealoul os[e Sem  [0Nu0d-J13s L JyBIam yuigHO) DINID Ul UOIDSS Uealesaed) UBID1A8)SAO YiM paledwiod)
UBWOM| J0 3109s aYL "(6T°T 01 €€°0:1D %S6 <18°0¢) 103 parsnipe pue AIaAlap 1e| Jo sayes ayr porsad wnyedisod| uaym uawom snosediwiid|
ueuBaid ull 30U 10 (L1103 91°0:1D %S6 ‘99°09) 10§ paysnlpe d1om| abe |euonelsahl 10 AJBA1|3p 1B SI18pUNoju0)| ul yyg 15414 ayy Buryum
Bulag|om |[eJan0l  SI3PUNOJUOI JBYI0 PUB S3OUBIBLIP BUIjaseq ay} Uay ‘JuswiAed| Jaylo pue sadUBIRYIP Buljaseq| Buipsspsealq Jo arel pue|
pue ‘uonaeysnes dnoJb QND ut Jaybiy sem (Aaixue Jamoj Buneaipul Jo poylew|  Joy Bunsnipe Jayy (Gz'0 o)) apow A1aA1iap ayy uo (DIND))
Jeusayew| Q1008 10y31y B)  Aorxue , Jo 21008 oYL "(89°71 ‘uoneden TT°0 11D %S6:2T°0 ¥O) AOW a1e9 AJaimpiw ANNunuod
‘a1e) Buipaapisealq|  0109°T 11D %S6 26 HO) 10} paisnipe ou 1o (98°ZT ‘uoiyeanpg) yum pue (0p°0 01 22°0:19)| pue (QO) Alenljap|  sfendsoy 6| eulyd
‘ajel yuIq 01 €9°T 11D %56 ‘85" HO) 104 parsnipe asom poriad|  ‘abe [eussjew| 9466 ‘0€°0 HO) DIND Ui Je a1ed pa| Alajimpiwl oL PaNnIa ] eiep [eydsoy (8102
JeutBea panosdwi|  wnyedisod Jo AJaAIap 1e SI8PUNOJUOD PUE SBOUBIBHIP ‘sjendsoy|  Apueaiyiubis pasealosp ala awoaul JUESLETEETNEI][E uawiom sjendsoy 6 wouy ‘ubisap Apnis| “le
Anpuediiubis QIND| aullaseq uaym dnolb DINID Ul pasealou) uonaeysiies UOI}98S UBaJesard Jo SppO|3|ppiw Jaddn)| -| 01seMm Apnis siul Jo wie ayl| >SH MO| OELT|  PaNNJIOB] UBWOM XSLI MO] OELT| 1OU0D JUBLINJUOD \y| 18 BNH)
‘AlaAnoadsal ‘MA@ pue MmN
a3 e Inoge| J1ays paje|dwod
UBWIOM G/Z pue 8/T
EOLTPSENTELY ‘snyL “Inoqe| Bulinp Ao
aAlrelado Jamo| 38U} 0} pPalJajsuel) UsWOM 7/ KemioN
10 abeyueApE] 81e2 JO| 11UN 3JeJ [BUOIIUSAUOD B pue| ‘MTIA 83U} Ul UBWIOM ZGZ 8y} spJodai [endsoy (6002
ay s1ajjo Bumas| a|qe) J1ay} Ui ayed pasnipe ayy iAydosoyiyd|  1un paj-aypImpiw uil Inoge| Buowy “Ajaandadsal ‘(Mao) pue ‘Aoueubaid ‘us
SNJe)s [e)IewW| MOUS JOU PIQ "%/-9 SeM djel usnu J18y1 uiBiag oym uswom 00z 13G0300)| pJem AIaAI[8p [EUOIIUBAUOD ‘Apnis ssnwsey
pue ‘uonedNPs  UOIJ\S Uealesaed ay) ‘[enbs ‘YuIgpyo| 3S1I-MO] Ul INoge| Yim| pue 100g] pue prem (M1IN) |euoeAIasqo pue
‘Buryows|A|eansiels aiam suoyod ay} ul |ednyeu| payeroosse sajel UOKUSAISUI Jaguianon| Pa] HIMPIW 3y} Ul papnjoul paziwopuel -uou uas|IN
puty lou pip Asy | -{ ‘abe jeusaren| A1aAn1ap aanesado Jo sajes ayL| swoaul ybiH|Bunioddng aJedwod 0} sem wre ay || usamiag 913M UBWOM TOZ PUe 252 ‘annoadsold

30



‘suonuaAJBulY
Inoge| pue syuiq wJalald Jamay|
Al[enueisqns yim parerdosse sem ased|
Kiayimpiw ‘sa1oueubaid 3s11-moj Y
uawom Buowy “uerdisAyd e woJy aled|
|ereuaid PaAIadas OUM UBWOM YSLI-MO]
Apepiuns yum pasedwoo (62°0 -2#°0)
0 %G6 ‘850 “¥ye) yiIg widiaid 3o

*Aoueubaud|

Burinp Bursows|

pue ‘uoisuspiadAy
‘Ausaqo ‘yuig
UeaJesaed snoinald |
Buiney ‘suonesrjdwod)
Aoueubaud

(82°0-25°0) 99°0)

Y paisnlpy “(€9°0-G+°0) €5°0 ywIq|

sueld1sAyd|
woJj ared [eyeuaid paniadal oy
950U} puB SSAIMPIW WOL4 31D [eyeusld

NSII JOMO] %2 PUB (82°0-25°0 ‘1D %S6| snoinaid Buiaey ‘yuigluearesaed (1D %G6) dY paisnipeun pan1a2al oym Aoueubaid ysi-moj ¥ salelg
199°0 ‘Y¥e) yMIq uealesaed e Buiaey| 15414 ‘snyels [eiew *a1e0 ueloIsAyd ul (9T¥2) %S 0g| UMM USLIOM U33MIB] SBLIOJINO [ereuoau| 5102 sisAjeue ayy SpJo2al Yyjeay pauuN(8Toz]
10 5{S11 13MO| %YE B PRy SHMPIL © WOy ‘snyejs aourINsUIpUe aJed paj ayIMpIW Ul (LTT) %< 9T| pUE ‘SALIOJINO [BUJBYEW ‘SUORUAAIBIUI  J1aquiadad 0lul papn|oul 18M USLLIO, 1U0A199]3 ‘Apnls 110yoJ| “’[e 18 pueqgsISAN
81e9 [ejeudld paAIadal oYM Uawo a11gnd ‘ades ‘aby| Sem syuIq uearesaed Jo uonodold| swoaur YBiH| = Y1iq 8Jedwod 0} sem 8ANIBI00 8y L| ZTOZ Arenueg| 3s1d MO] 6//8 JO [E10} /| [BUOIIBAISSO 8ANdadsonay|  Biaquamao)
“JuN awes ayy
(%88°0T —~ %20 10-%S6 '%99°S), Te aJed Paj-UeIoLRISAO Ul Yuig BulAIb
uawo, dnoJb Apnis ay1 Joj Aioriadns| UBWOM YSLI-MO] pa1da|as Ajjnjaled Jo 0202
S1I-MO] 10} [3pOW 81ed Alajimpiwl pajeanal sisAeue ayy ‘(yniq jeulfen| BWOIN0 By} YUM ‘a)ess [esapay snojndod Jaquialdas|— a1ed pa| UeIDL18)SqO Ul
3y} Jo Aio1adns 8y pawIyuo) |EJUBWINIISUL /UBBIESBED) YMI] 4O jsowrs  Aueuldn ‘(AMIN) erjeydisop| 0] 8T0| T6E JO S|0HU0 paydyew
S8LWO02)N0 JaY10 pue yuiq Jo apowl apowl 104 "(gS) %¢g €T dnoub [o1uo?| -3uIyy YUoN Ut (SNINY) ut aoejd Buyey SELITEYNIN| pue (SNINY) Hun| SpJ02al
0} 108dsal Y1M a1ed Paj-ueloLnalsqo| ay un Is)Iym (82) %z . sem dno.b) SULIIQ JO BWOo2IN0 [eleurtad pue Jeulslew wol4| AKsapimpiw apisBuorel  jendsoy ‘Apms anusonjnuwl  Auew1a9(1z0¢
pue NIAIY Ul 81ed usamiaq uostiedwo)) | Apmis ur uearesaed Jo uoiodold| awoaul YBiH| —{oy1 aedwoa 0} sem Apnis Uno Jo wie ay L Ul UBLIOM YS1 MO| T6E] ‘pa]j043u0d ‘aAndadsold| e 18 uafial L)
10 3pow (90 " +
/) 81005 Jebdy ainuiwl
'sa]qelieA pale]al-yuiqg pue olydesbowsap) -G ‘abe Jeuonelsah)
-0190s 10§ Bu1]|023U0D I8} JUBISISUOD) ‘ubremyig ‘(Buissiw
'seyes AJljeriow [ereuriad Jamoj pue sajel ‘SHSIA 20 ‘SHSIN €T/2T02 0} 20/T00Z
Buipaajiseaiq Jaybiy Yyum parerdossy + €) aJed [ereusid woJy eqonuel ul suerdisAyd sonoe.d eqOlUBIN
Sem a1ed AIaJIMpIIA AJBAIjap Uealesaed) ‘esediynuwi/esediwnid| Aqwey Jo ‘sisiBojosaeuibsuerdisAyd ‘Badiuuipn Ul Aaijod|
pue ‘A1aA1jap [eulBen [eyuswnisul ‘Yuig awoy| (lot'0-0T°01 £T°0) (1D %S6) -01118)500 ‘SaAIMPIW paJasiBial :sdnoubi YleaH Jo} anusd eqoNuei
‘UoIssIWpe NDIN ‘UOIIeNISNSal ‘aouapisal [einijueqn| OB NAD/GO SA SHMPIIA “8ed)| J1apinoud yeay aaiyy Aq papusne| ay} Je Alopsoday eleq
|ereuoau ‘asn jesnpida ‘Awojoisida) ‘a1nuinb awoaulf apmpiw ul (89) %, T Pue YuIg aA SeM YHIg aSoym uswom yueubad| 2702 pue Yoseasay yyeaH uone|ndod
Se ons SUOIUSAIS)UL JO SPPO JaMO] Yl ‘Yuiq e Jaylow| papusane NAS/AO Ul (8€S) %8 ET| 3{SII-MO] JO SLIOJINO [eIeU0dU puE| TOOZ Udamiag ay) woly awed eyed|  epeued (9107
Pa)eId0SSe BI8M SULIIG Papualie-a}IMpIA 30 abe ‘ad/y Japinoud| sem syliIqg uealessed Jo uonlodoid| swodul ybiH - reuserew aredwod 0} sem aARIBIO By L UBWOM XSLI MO| 772/ ‘€8] ‘ApniS 1I0y0d 8A1dadsonay| “Je 18 uassaly L)
8160 8Jeys 0} palsaysuely)
aleg 1aM 8y} JO ¥9€ Janamoy
paJeys 91438140 3y} Japun asoy} Y ‘3180 paJeys Ul a1am gST|
'sdnouB omy ay} ussmiaq aled aympiw ul (BT)| patedwod a1ed A1aAljap paj-aimpiwl|  0TOZ YoJeN|  pue a1ed pa) apmpiw|
S3WOJ)N0 [EJEUOBU IO J113RISCO Jayio) -|  %g’Z pue aJed pareys ul () %E€| 8y} Japun uawom Jueufiaid st Mo pue go0g| Ul 81am /8 Sl MO elep [endsoy ueder|
Ul S32UBJ3IP JULDHIUBIS OU B19M 813y | SeM SULIIQ UBalesaed Jo uonodoid| awoaul ybiH -| 40 SBWO09IN0 1118)SC0 By} dulwexa 0| [1idy usamiagpalapisuod Ajjenul TEOT| ‘Apnis 10yod aAndadsonsy| (z10z ‘Mnzns)
“aJed paj-ueldisAyd
uey) ajes ssa| ou sseadde aled pay|
-9JIMpIW s1a)awered Apnis ay) Uiy
"a1ed wn}edesjul ul PBAJOAUL SBIPED
1Ie Ag s|02030.d Juawabeurw Jo asn
3y stoddns AjLiepuodas yoiym Buipuiy
® ‘2182 Yyons wouy synsal yeys (Aupiglow
paje1d0sse ul uoionpal aAeInd
3y} pue) UI901AX0 JO SN Ul UORINP3Y ‘(NIND) NuN ANulse\ paj-luelnNsuo))
ay} s1 8jou Jejnaped JO "ssansip Juadelpe ue Jo Jeyl yum Aoedlya si (NWD) Nun|
|e1904 pue ‘ewnel) [eautad ‘sainpadsoid aledwod 03 ‘Ajjea1410ads "saliaAljap Msi Aulayew paj JueNSUOY
21uaB0.1el Ul UOIANPaI B UM PaJeld0sSe| MOJ 1o} uoisinoid aaiass pue Bulurel)) 8e6T Asenige| Je gey pue (pa) KI1an113p 191
SI SaAIMpIW Ag a1ed winledisod 1o} [apowl e se ‘(0g) anua) Buiyuig pue /66T SHMPIW - Dg) 81U  SY33M § MBIASI PI0JaI PUE) |edanN|
Aj1ea pue wnyuredenui ‘suonealjdwo?) (#2°0-8T°0) awoaul |endsoH ugled ay) ‘uun Aspmpiul 1aquIanoN Buiyuig ayy ¥e 0GG| ‘Sp409al Juejul pUB [RUIBYEW (007
214331500 JO ¥SIJ MO| Je UBWO, - 2£0 (MY 40} 1D %G6) OnE. MSIY[e|ppIW Jamo| - Juopuadopur jsuy s edoN en[ead o/ usamjag|  ‘uswom st moj 8ge| ‘Apmis uosiiedwod pasredun “Ie 19 eURY)|

31



'puUNoy OS[e SeM Sajel|
SO |[2J3A0 Ul UORINPAY

v ‘AoueubBaid aimny ¢

Ul YMIg [ewou e paiaald
pue yig Jo sxoeqysely
Buissalisip asualiadxa)

01 A1) ss9) 818
UBWOM Je3} YHIGP]IY9)

(200 = d) dno.b|
103U B} Ul UBWIO,
0} pasedwiod 18]300(|
PIe U0ISI23p 3y} WOy
aJow paured Aay) pariodal
dnoib uonuanssyul
3y} ut uswoM *(S0°0)
=d) syoeqyse|s Buiney
pauodal ‘Janamoy ‘dnouf
UONUAAIBIUI BY) Ul UBWIO,
Jamad “(ze'0 =d g'eg|
*SA {7°Z€ UB3IA|) 80USPIIUOD)|
Bunuared Jo (00
d G'G 'sA 2'9 UBsIA :SAd3),

dnouf

10u09 8y} 0} pasedwiod)

Aoueubaid Juanbasgns

® Ul yuiqg Jeulben e Jayaid pue)
(SO padnpay) yuig euiBe,

10 S]ana] Jaybiy aouslIadxa|

‘UIIg Jeiye S88M XIS Uljeay

Jeluaw Jeyeuisod panoidwii

1iodas pjnom Aosueubaid|

Burinp uoneanpa oyaAsd|

“Aupioey

uasoy?d 118y} e ared Ajularew

|ensn pan1ada. dnoib [0.1u0d)
8Y} 0} PasILIOPUEI UBWO

1S]1UM WY 0} JUBIUBAUOY

auwif pajnpayos e Je auoyda)ay

Aq uoneisab syeam-vg|

PpUE -pZ Je SUOISSaS UoLeINpd

-0ydAsd paniaoal dnolb|

UONUSAIBIUI 8} Ul USWOAN|

"69T = U S|0AU0D ‘Q.T|

= U UOIJUBAJBIUL) pasiwopuel

S10}0B}|
1e120s-0y2Asd pue ‘Aloisiy|
21119170 ‘sansialoeIeyd)
aydeiBowsap noqe|

leyep 1yBnos 1ey} aireuuonsanb

10§ UOIJUBAJBIUI UOIIBINPY swoldwAs anissaidap| 12°0=4d "% Z¥ "SA % ¥E) auoyda|a) pa| aympiw £T02| 8Jam Jea) yuigp(iyd ybiy pey| et} pajjoiuod pasiiopuel EBl[eisny/|
-0yaAsd paj-apmpiw| 104 sdnoib ayy usamiaq| —$D e pey dnoifi uonualaul uonuaAlaul| BuiAIadal Jaylaym arebisaAul| aunp pue g1zl Oym uswom (gEE = U) auly aus-ninw (1:1) [9]esed; (sT02
Jereuaue Jariq e BuImo||o4| seouaIalIp Ou aJam aiay | 3} Ul UBWOM Jama4| awoaul ybiH|  uoeanpa-oydAsd 01 pawite Apnis ay1| Aey usamiag|  -AMIY) pue palpuny 8aiyl|  Papuljg-uou pawie oMl | e 18 3oIMus4)
'Sajel Uealesar))
ybiy Ajreuiploenxs)
1O 1X3)U09 € Ul UONIB)SIFeS|
Pasealoul UM UoIIeIoosse
S)1 10} poob s1 a1ed Jo|
|apow SIy L “uonusAsul *0IBD JO [opOW ,dUQ) *99119e4d AJajImpIw 8ueyUa|
NOYNM yuIg aAIf|  -01-om1 , du ySnoauy puE yLIq [ewlou arey|1oey
0] Wre 0} A|ayj1] aiow arel  uoluedwod Yuig e puy UBWOM XSLI-MO] 0] BUIYD UI }IUN Yuig|
Ky} alaym JuswiuodiAugl  apmpiw e Ag palioddns ur 1 pary19ads 10U 4« (%G'8€) yuiq |BWLIOU PB]-aIMPIW 1SI1Y| elep
ue sapinoad YaIym  Sem UBWIOM B} 8snedaq SA 9}'8) UOII8S UBaJesaed 10 Ajjewou sA yig| o Jo smata  sjeuorssajoud) 8007 nun yuiq |endsoy ynm uosiredwod|
'901AI8S Pa-ayIMpIW AjaBre| ‘nun ayy noqe| e 0fiuapun 0} AJax1| Ss3] a1 awoaul ey PUBS U0 130Wada | [eWw.Iou paj-ajIMpIW € Ul yuig|  -SS040 pue ‘saireuuonsanb
ay1 parerdaidde uawopn| aAnisod aiam syuewoyu| - NGNIAN a3y} Ul uswom ay|ajppiw Jaddn asaulyD alojdxa o] 011snBny|  uaAIB aABY OYM UBWIOM QE|  ‘SMBIAJBIUI paInonls-1Was| 18 Bunay)d 4 'N)|
SoJeLNsa 11qo4d ajbuts ay)
sajel uonuaAIaUY Ul Seiq pAemumMop e 0} pa| 'S3W02INQ
aanpa. Ajjenueisqns oy YOIYM ‘SUOIII8S LIaIesaed g UORUBAJB)UI UO S3JIUSI Yl
S1 $813U32 YuIq Jo Joedwl S3LIBAI|3P [BIUBWINASU| SARY| 10 10edwi 8y} JO SarRWIISY SaJjusd YU
3y} ‘s109)48 UONDB|3S| — 0} A|9X1] SS3] 8Jam $a.1udd| Aujenb-ybiy spinoid 2T02-T00Z  U1syuiq 969‘ /g Buipnjoul 19se1ep paseq-uoneindod| BljRASNY|
B yuiq Buisooyd uswopn| awoaul ybiH| yuig o Aljew.oN]| 01 sI Apnis siyp Jo wiy| ‘SUMIQ 299°Y9E d1em auayl| ‘Apmis 1oyod aandadsonsy| (0z0z “1e 18 NA)
ERITRIIBES
ueaIesaed pue AIaAI[ap spuelJaylaN|
|eluawNsul Jamol "UBWUOM WLIB) YSII-MO] ay} Jo (@aNIY3Ad),
Apuearyiubis pue ‘sa109s| WB1amyuIg pue Ul INoge] JO 13SU0 Y} Je 8. (695 2G = u) ates|  Ansibal jeyeursad Jeuorneyl
Jebdy Moj ynm sajeuoayl ‘1apuab e300y ‘snyels| (Arepuoas) paj-uelo1aisqo| 2102]  paj-uelolaisqo ul uswom ayy woly pue (Nd) Ansibal puelIayIeN
Jamay Apueanyiubis 21WOU093-01908|  (#€°0-0€°0) 2€'0 ‘(1D %S6) SA (Arewiid) paj-ojimplw| Jaquiadaq puel  isti-Mmol pue (695 2§ = U)) }pne [eyeutsad [euotey| (0207
a1am alay} dno.b| — ‘Adiuys ‘Aed onel sppoe ‘(0£°0-82°0), ul sajeJ Ajljeriow |ereuosy| QTOZ Adenuer| 81ed paj-apMPIW Ul UBWOoM ‘Apnis 10Y0d paydlew 8109 ‘e 18 Youliabaip
8182 Paj-ajMpIW 3y U] ‘abe Jeuoneisshl 620 (1D %S6) O1es SppO| swoaul ybiH| — pue wnyedesjul aredwod of| su-mo| ‘Buryorew Jayy| Ansuadoud e pue payoyewun|  °r N SIUBIBIA)
piyo ayy 'sisAJeue 21095
10 19puab pue ‘snjes| Ausuadoud Joy dnotb aied)
21WOU0230190S ‘abE| Pa]-a4IMPIW Y} Ul UBWO saonoeld
Jeuonelsab ‘Auoruypg| 1 MO Z€9 0T 4O [210) Asayimpiu pue sjeydsoy
‘Ared ybia, B pUE 81eD PaJ-UBIOLISCO| WO BIEP [EJIPBW PanaLial
yuIq ‘abe [eussrew '31ed Pa|-Ueo11)sqo U1 uswom ysid moj|  Ajjeuonippe yum Jayyahoy
Buiyorew 8109s Ansuado.d :s8]qetseA Juaied| SNSJBA PaJ-ajIMpIW Ul 2€90T "81ed pa| UeID11131Sq0| ‘(NYd) Ja1s16a1 Jereurad
Ja1ye uana dnouf ared pa)| Buimojjoy ayy Buisn (62°00122°0) Inoge| Buniels uswom wisy 100¢] Ul Z€9 0T pue aled| |eUOIIRU B} WO} e1ep puejiayiaN
AJaJIMpIW 3y} ul paonpal Aq payesausb aia, 92'0(10%S6) Ho® (82°0 MS11-mo] Ul Ajljeriow [eyeuoay 190Wada | pa| SJIMPIW Ul UBWOM £9/9% ‘(paydrew a10as Ansuadoud)| (870Z “'I¥|
9J3M S31RJ UOUBAIRIU| — $9109s Alsuadoid| 01 £2°0) S2'0 (1D%S6) HO| awoaul ybiH — pue wnyedenul atedwod 0]| -500z Arenuer "10y02 paydrewun ayy uj| - Apnis 1oyod aAndadsonay| 18 YouliabaI)
endsoy aJed Asenia)
' ul Aemyyed aled jeuonipely|
au Buipuaype Aoueubaid
(69°0-62°0) 27°0 ‘19 ASH-MO] B (1M USWIOM
S3WO0IN0 [e1eUOAU 9%G6 HOE® pue (88°0-21°0)) yum ‘Kemuyred ared pue|
8SI9ADE Ul 3sEaI0Ul 190 ‘12 %S6 ¥O "(100] a11U80 yHIq pa]-K1a1mpru
OU UYJIM SUORUBAIBIUI > d) 2185 paj-uerorsKyd| opis3uofe ue  u0090)) ,, oYy
J1aMa} padualIadxa u1bLIo pug1apun 940°9T YIM pasedwod) Surpuope Koueugord ysu-mo| saloueubald|
‘U0090D 8y} ‘Nun| ‘awooul pjoysasnoy ‘YMIg UeaIesaed e pey| B U}IM USLWIOM JO S3WOIINO| MSH-MO] ||V 819 waysAs uonensibal
Pa[-A1aj1MpIu oy Ul SyIq| ‘UONBONPS O [8A8]|  AI1ed Pa[-AIjImpru Japun| Jereuoau pue [eusalew| 9T0zZ Alenigad|  [euonipes) y6E pue a1ed 4o 2lu0A09)8 [eudsoy  wniBag(0zoz
J18yy Butuueld uswopn| - ‘Aired ‘|ING ‘b uawom YsLI -mo[ JO % 01| swoaul ybiH yuIqg [ewlopn asedwod 0) sem wie ayl| - #T0Z Ydse| Aemuyred uooded ayp ut 065 ‘Apnis Hoyod aandadsonay|  “|e 18 SuayaM)

32



“JUN 91118)Sq0
UB Ul Pa1inad0 pey yuig ay} i
anisod ssa| atam siaulred pue|

160°0=d‘T=4p

‘9¢ =X ( 2oanioddns | se pajer o
0} AJo31] 810W 819M SNTIA Ul SSAIMPIIA
"AjaAnadsal ‘T€'g UM 6°8 Ueall ‘Jun
Pa] 214381500 Ul UBY) SHUN P3| AJayimpiu
ur Alybiy atow area Jiayy parel

s)un paj-o14331sqo|
pue paj-ajmpiw uf
JUBLUOJIAUS PUE 8Jed|
Jo suondaosad siauped
YuIq pue siayiow

papuodsai siauyied

alreuuonsanb uonsjdwod)

wopBury papun|

sIayjow Jeyy pamoys sbulpul4|  sisylow ‘afeas QT-T UO parel Sem aled) — awoaul ybiH alojdxa 0 swiv| 5002-700¢ T2S pue SIaylow GG -J]8s ‘AanIns uinyal [e1sod| (TT0Z “Ie 18 UOWAS)|
‘winpredisod pue yuig|
‘KoueuBald Burinp uswom ul * pooyapour 0y Koueuaid|
uoneySIEs pue juswiamodws|  woly uomsuel ayy Bulinp uonaeysiies (jendsoH 1wesey yaweyy|
Bunow -oid 1oy a1e3 Jo |apow S JOUOIN ,, pue  Juourromodurg Uel| Ut ared Auajimpiuw pue [endsoH euls) sjendsoy
A1aJIMpIW wea) J0 AINUNUOY|  [BUIdIEA ,, 910M SOWIAY) ) ‘SISA[eue wea} Jo ANNURUO0I o OM] pue d1ul]d Asajimpiu
10 SSBUBAIBYS By} aziseydwia| erep wouy pabiawa sariobiared gns auly| awooul uondoorad s uawom|gzoz 1snény o) arenlid e asam sBuimas|
Apms siyy jo sBuipuid[  pue sari0Baed urew Inoy ‘sawiay} om || —PIppIW Jamo] - a10]dxa 0} sWiy| 6T0Z 18q010)| UBWOM SLI MO| GT|‘SMalAIBIU] ‘Apnis aAnen|enQ) (1202 “"re 10 Jey
"JOBIUOD UIYS 0} UIXS AJ1ed)
pue ‘Inogey o abe)s 15414 Burinp
Buiuonisod a1 ‘eisayisaeue)
Jeanpida ‘sassaldwiod [eaurad| YIIQPIYO YIIM UOIORISIIES S UOWOM|
wem ‘sanbiuyaa) Buiyreaq 0} pajejal Ajpueaiyiubis aiam A1ani|ap|
azZeWe] aJaM |9A3] UOIIORJSIIeS|  Ja)Je SINoY OM] BLUBPA0 Wnaulad pue
a1 anoadwil 03 s10yoey ‘Asanljep Jaye sinoy omy ured wnautiad
a|qibuelul 18RO “YHIgPIYI ‘ooueping wmaedisod  soAmmpru
Burnp woou ayy Ut Jaquiaw ‘wnautJad Jo uopelade| ‘Awoiolsida "aoualladxa ayp Jo [ana)|
Afiwey e pue gjnop e Buimoy|e| ‘Inogey Jo abe)s 15414 ayy Burinp| uonoeysiyes J1ay) 1odal
pue ayimpiw ayy Ag Burjjasunod) uonisod as.) ‘eisayisaeue jeinpids ‘sbeq| 01 pue ‘aled Anuiayew
Jereuaid sy} Jo asnedagfueag-pas YIM sessaldwod [eaurtad wie paj-apmpiw BuiAgay YHIgpIyo|
118 Ajqeqoud s1 uonaeysies siyl| ‘senbiuyaay Buiyresiq szewe ‘A1aAl|ap| uoluedwo?) UsWOM 3sauly))| 'UIYD| Surnp doustadxa s uswom|
"a1ed Ajulayew paj-aympiw| 1e Jaquiaw Afiley pue ejnop 4o aduasald| JInoge| ‘aouepinf| 10 douaIadxa ayy| 6107 ‘leyBueys ‘anusd a1ed 0} pae|al swan Buissaippe|
yum uonoeysnes ybiy pey| ‘Buljjasunod feyeustd paj-ajmpiu awooul wnyedisod| aqriasap 03 s Apmis siyl|  aunp—yaueA| Aulasiew e ul yuig jeanjeu]  alreuuonssnb pasaisiuiwpe] 'UIYD)|
Allesauab A3AINS SIUY Ul USWOAN  Jey) pamoys SISAJeue ajqerseAlun ay || —{a1pp1w Jaddn)| ‘Burjjasunod| 3o aARoalqo Arewtid pey OYM UBWOM Z6TH| -39S ‘ASAINS |BUOIIDSS-SSOID) (T20z “"re 18 ni)|
Impiw
8} pue UBWOM [BNPIAIPUI BY) UM}
uoissnasip jutof e ybnoays (sjqeorjdde]
uaym) p102ai yuig ised ayl 40 MaIARY
® pue uejd yuiq usLm e ‘(uonoas|
UeaJesaed “SA [eulbeA a°1) spoylaw ‘Uapamg
35UapISal Jo| yuiq Jo Suod pue soid Noge uoew.oul 19 214331500
poe|d J0 aAndadsalll swis) jenba ‘eisableue [einpida se yans ‘yal|al 11e U1 Jeay yuiq
UO 812 WoJy Jiyauaq pinom  ured ALres Jo asiwoud ‘ssadoad yuiq sy -pl1Yo 1oy Burjjesunod
Jea) YMIgP|IUD UM USWIOAA  INOGR UoIFewogul ‘yuig aAIb o) Ajige) paj-aHmpIW| suonsanb [eyuswajddns|
'sal)LIedsIp 9|qeJapISU0d Pamoys|  Jay pue y|asiay Ul Jaljaq Jay ur uewom aup Jo uonezjuehiol ay) 0) papuodsal|
SOIUIJD 911331SC0 YSIPamg| ay1 Buluayibuans :s1UId S |18 18 pue ‘Juau09| ¥ ‘papuodsal SoUId €t Aaning
JUBIBHIP BY) Je PaIoNpuod| SaAIMPIW 3yl Aq pash alam saydeoidde] ‘ssauanIsuayaldwod) 10 [€10) B (G = U) Uapamg| Jeuoneu ‘asreuuonsang)| uapamg|
Buijasunod paj ayimpiw ayl|  xis Buimojjoy ayr ‘Burjjesunod Buung -{ swoour ybIH Buijjasuno)) Apms o 2102 U1 S21UI]9 21438100 |8 ‘AanINS [BUOIII8S-5S0ID) (9T0z ‘e 18 uoss.IeT)
RO€31§J3-}13S pUE 1ea)] [EETREE) B RVERELLE
yuigp|iyd buiseasoap| anoidwi 0y Buioo)|
uo ((431739), - SUOROW3 YuIq PaAladal
dnoub [0.3u0d BUYy Ul UBWOM UBY} YlIq| Jeaj Juejdadxs anoldwi dnoib uonusniau|
JeuiBeA ewiou aA1b o3 pauisyaid Asyy 01 Buroo] - suonows| (v = u) sdnoJb j0nu0d
yuiq Buinib Jo presje asel  jeyy papodal dnolf uonuaAlsiul syl ul UuIQ) SaAIMpIW 10 (0% = U) uonuanauIl
oYM Uawom Jueubaid awii-1siiy uswom alow ‘uonippe uj 'dnoib j0nuo9) Ag uonuasalau ojul paubisse Ajwopuel
Buowre A9earysa-419s yuIgPIIYd| ayr 03 pasedwod A9ediysa-419s YuIgp|Iyd JeuoieINPaoydAsd| alom syuedionsed ay |
Buisealoul pue Jesy yuIgp[IYo| Ul SB81I0UI 3I0W pUe Jes) YUIgp[Iyod| 10 SS3UBA[103}43) 6102 Apnis ays ui paredioned
Buronpai ul yoroidde an1oay9 U1 uonanpal atow Apueaiyiubis| awooul uonuaAlaull 8y arebisanul 0} se Jaquiaidas|tea) YuIgp|Iyd Yim uaLio. alreuuonsanb) uel|
ue aq p|nod [020j01d 431739 pamoys dnouf uonuanisul 8y || —foIppiw JamoT|  uoneonpa-oydAsd|  Apnis aup jo wie ayyl| 01 Areniged jueubaid awn-1siy 08 ‘|elI) [09U0D PaZIWOpUERY| (0202 “Ie 18 uezNOJIS),

33



The aim of the comparison studies was similar, they aimed to compare the effects of
midwifery led care with doctor led care (physician or obstetric) in low-risk healthy women or
to detect the differences in operative delivery rates between them. These studies did not
solely focus on caesarean section outcomes; they also reported on rate interventions, obstetric
interventions, breastfeeding rates after 24 hours, neonatal and maternal outcomes and
intrapartum and neonatal mortality. Only one study focused on caesarean section outcomes
(Begley et al., 2011). In studies which described the experience of women receiving or
midwives giving midwifery led care or midwifery intervention/ theory studies, the aim was to
either explore the experience of mothers and midwives who have received or given
midwifery led care or to investigate the effectiveness of said intervention. Outcomes were
mainly reported as risk ratios or odds ratios. The largest study cohort comprised of 259, 211
low risk women recruited from the national perinatal registry (PERINED) of the Netherlands
(M. M. J. Wiegerinck et al., 2020).

3.2 Main findings

Evidence of midwifery led care reducing the number of unnecessary caesarean sections

compared to doctor/ obstetrician led care

Nineteen studies which were included in the review reported caesarean section outcomes
from low-risk pregnant women receiving either midwife led care or doctor/ obstetrician led
care. To note, midwifery led care may be provided in different settings in the included
studies or it is stated in different ways than “midwifery led care”, however in all cases,
maternity care is provided by a lead midwife that has full autonomy, following the definition
stated in this review. Similarly, the term “doctor/ obstetrician led care” may not be used, but
instead it may be mentioned as normal unit or physician; regardless, in all cases it is when a
medical doctor is the lead in care and has full autonomy. In four studies, they found a
statistically non-significant difference between midwife led care and consultant/ conventional
delivery ward/ obstetric unit. In a two group for example, two-centre pragmatic trial in the
Republic of Ireland, the relative risk between midwifery led care and consultant led care was
0.97 with a 95% confidence interval (Cl) of 0 .76 to 1.24 (Begley et al., 2011). Similarly in

two studies in Norway, found no difference in midwife led unit vs the normal/ conventional
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unit, with one study reporting relative risk of 1.01 95% CI (0.58-1.75) (Bernitz et al., 2011)
and the other reporting statistically equal caesarean section rates between the two wards
(Eide, Nilsen and Rasmussen, 2009); in this study an exact estimate was not given for
caesarean section in their table of results. Further, there are sixteen studies that reported a
statistically significant difference between midwife led care and doctor/ obstetrician led care,
eleven of which occurred in high income countries. In a two arm randomized controlled trial
design, in was found that there was a higher proportion of caesarean section in the midwifery
group compared to the doctor group, with the proportion of caesarean births being 3.1% (984)
in caseload group and 3.7% (828) in standard group, this was an unadjusted estimate
(McLachlan et al., 2016). In another randomized control study, they found a much lower
proportion of caesarean births in the midwifery led group 10.27% (34) than the doctor led
group. In this study, the two study arms were comparable at baseline, using age, gestational
weeks, parity, hospital anxiety and scores on the depression scale (Jiang et al., 2018). Further,
in four studies they used matching in the two cohorts to calculate adjusted odds ratios (OR).
In all four studies, they found a statistically significant odds ratio even after matching was
done. In a Danish study, they found an odds ratio of 0.5 ( Cl 95% 0.3-0.9), meaning that
women giving birth in midwifery led units are less likely to undergo a caesarean section than
women on the obstetric led unit (Christensen and Overgaard, 2017). In a study conducted in
United States, it was revealed that in the matched sample; the odds of caesarean delivery
were lower in the midwife led centre; with an unadjusted and adjusted analyses of (OR 0.62,
(95% C10.47-0.81) and aOR 0.58, (95% CO 0.44-0.80), respectively (Damiano et al.,
2020a). Two studies in Netherlands that used a propensity score matched cohort study also
revealed a reduced odds of caesarean sections in women receiving midwifery led care, even
in the propensity score matched analysis. The results are as follows, OR (95%CI) 0.25 (0.23
to 0.28), aOR (95%Cl)0.26 (0.22 to 0.29) (Wiegerinck et al., 2018) and OR (95% CI) 0.29
(0.28-0.30), aOR (95% Cl), 0.32 (0.30-0.34)(M. M. J. Wiegerinck et al., 2020). Only one
study was conducted in a lower middle-income country, Nepal, which showed that women of
low risk of obstetric complications were at decreased risk of having a caesarean section (Risk
ratio (95% CI) 0.37 (0.18-0.74); these results however are unadjusted for confounding
variables (Rana et al., 2003). Other notable studies was done by (Hua et al., 2018), which
explored not only general midwifery led care but also continuity midwifery care on the
delivery mode of low risk women when compared with obstetrician led maternity care. In the
study they used a concurrent cohort study design using hospital data of 1, 730 low risk

women from nine hospitals in Shanghai, China. Results showed that the odds of caesarean
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section decreased significantly with midwifery led (OR 0.17;95% CI: 0.11 to 0.25). After
adjustment for potential confounders (hospitals, maternal age, education, vacation, method of
payment, gestational age at delivery and birth weight), the results still showed a significant
decrease (OR 0.16;95% CI:0.11 to 0.25).

Women’s own experience with midwifery led care and their experience through midwives

There were six studies that reported on the experience of midwifery led care for women who
have received it and midwives who had given it (N. F. Cheung et al., 2011; Symon et al.,
2011; McLachlan et al., 2016; Hua et al., 2018; Liu et al., 2021; Shahinfar et al., 2021)..
These studies mainly collected data in the form of questionaries, surveys, and interviews.
There were two studies which reported on overall satisfaction with midwifery led care. In a
study by (Liu et al., 2021), they reported on women’s satisfaction of the childbirth experience
using a 1-10 scale, with 1 being not satisfied and 10 being completely satisfied. Women’s
satisfaction was reported on thirteen experience items, including prenatal counselling,
presence of doula and family member at delivery, Lamaze breathing techniques, warm
perineal compresses with red-bean bags, epidural anaesthesia, free position during the first
stage of labour, episiotomy, laceration of perineum, midwives’ postpartum guidance,
perineum pain two hours after delivery. All items were reported to be significantly related to
women’s satisfaction with childbirth in midwifery led care. The average score for women’s
satisfaction with midwifery led care was 9.0 with standard deviation of 0.8. Further, another
study by (McLachlan et al., 2016), showed that women who were allocated in the midwifery
led group in comparison to the doctor led group, experienced a higher odds of a positive
childbirth experience after adjustment for first baby or not, age, education, marital status,
country of birth, English as first language, income, smoking before pregnancy, aOR 1.50
(95% CI 1.19-1.83). Differently, a study by (Hua et al., 2018), did not see the satisfaction
levels increase with general midwifery led care. Analysing included papers revealed re-
occurring themes, which can be divided into maternal empowerment, fear and anxiety,
satisfaction with pregnancy and childbirth and satisfaction with the environment under

midwifery led care.
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1. Maternal empowerment

It was revealed that care led by a midwife may improve maternal empowerment, this is a
woman’s ability to take the lead in her own process of maternity care. Women gained more
confidence in themselves as well as improving self-efficacy; this was achieved through
antenatal education classes where they were able to increase their knowledge and skills,
emotionally accept the normality of birth and to be able to handle new situations. Participants
in a study done by (Shahinfar et al., 2021), noted their satisfaction of antenatal classes as they
had limited knowledge on pregnancy and childbirth. Further, due to the antenatal classes,
participants were able to learn about how to manage and accept childbirth pain. They were
able to accept the challenges of the physiological process of pregnancy and birth. The
participants confidence was improved due to an effective midwife-mother interaction. They
also felt that they could share any concerns with their midwives and ask any of their
questions freely. In midwife led care, information and learning to change the perception of
pregnancy and birth is seen as a major contributor to a successful pregnancy and birthing
experience. The care received by a midwife, is in tune with the social model of care, whereby
it is the experience and the satisfaction of the process care given rather than the outcome of
the care. Additionally, participants felt that the process of giving birth was a partnership
between them and the midwife; where they trusted and had confidence in the advice given by
the midwives (Shahinfar et al., 2021). Trust and confidence are factors which affect the
experience of pregnancy and birth, highlighting once again the process-oriented approach of
the social model of care. A logistic regression analyses in an Australian study comparing the
difference in outcome between caseload (midwife led) and standard care (doctor led) showed
(after adjusting for any difference in women’s demographic factors) higher odds of coping
physically due to self-empowerment (aOR 1.33, 95% CI 1.11-1.64), feeling free to express
their feelings (aOR 1.82, 95% CI 1.43-2.28), feeling proud of themselves (aOR 1.65, 95% ClI
1.31-2.10) and control in labour (aOR 1.48, 95% CI 1.19-1.83) in the caseload group
(McLachlan et al., 2016).

2. Fear and anxiety

In a study conducted in China (N. F. Cheung et al., 2011) it was reported that participants
who had a midwife at birth felt re-assured and were able to cope with their contractions.
Participants were advised by midwives in different birthing positions, in being more mobile
and in different breathing techniques that helped to relive the pain of childbirth or to make it

more bearable. Many women in the study also reported that hot and cold packs, relaxation
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and massage provided by the midwife helped them in managing their pain (N. F. Cheung et
al., 2011). Majority of women who had given birth in a midwifery clinic in Iran reported that
attending antenatal classes notably helped them to reduce their anxiety and fear surrounding
the childbirth process. These classes reported to increase their pain tolerance, change their
attitude towards pregnancy and birth and to answer any misconceptions they might have had
about childbirth. Moreover, women who were allocated in the midwifery led group in
comparison to the doctor led group in a study done by (McLachlan et al., 2016), were shown
to be less anxious (aOR 0.78, 95% CI 0.64-0.98) and more likely to have a positive
experience of pain (aOR 1. 39, 95% CI 1.10-1.75) than their counterparts. This highlights the
holistic approach taken by midwife led care in addressing the underlying reasons for fear
during birth which may then promote natural birth; thus, decreasing unnecessary caesarean

sections.

3. Satisfaction with the pregnancy period and childbirth period

Iranian women who received continuity of team midwifery care during pregnancy, birth and
post-partum reported satisfaction with the care they received as they were able to avoid
unnecessary medical interventions through the help of the midwife’s expertise and experience
which positively encouraged the women to give birth naturally and to avoid having an
unnecessary caesarean section. Additionally, a participant reported that they felt grateful for
the midwife’s ability to assess her baby and her pregnancy without using an ultrasound,; it
made her feel more at ease with process. The women explained that having a midwife
throughout their pregnancy and childbirth helped them to have a pleasurable physiological
birthing experience, as they were there to reassure the women through every step of the
birthing process which in turn gave them more self-confidence and re-assurance to give birth
naturally (Shahinfar et al., 2021).

4. Satisfaction with the environment under midwifery led care

In terms of satisfaction with the environment, women in the (N. F. Cheung et al., 2011) study
reported high levels of satisfaction with giving birth in a midwife led normal birthing unit; as
they felt the birthing unit had a homely environment which made them more relaxed in the
space. Another study (Symon et al., 2011) reported a similar finding, whereby the women in
midwifery led units perceived the environment as more homely and calming, as well as less
institutionalized and medical than their counterparts. Participants in this study also shared

that they felt that they were being cared for more attentively in the midwifery led unit; as well
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as feeling that they had more privacy. Moreover, participants under midwifery were more
likely to rate their midwife as ‘warm’, ‘supportive’, ‘kind’ and ‘considerate’; and less likely

as ‘insensitive’ and ‘unhelpful’.

Models (theory)/ interventions used by midwives within midwifery led settings

There were three studies that reported on interventions used in midwifery led care that could
potentially reduce unnecessary caesarean section procedures. As mentioned before in the
methods section, these studies did not mention the inclusion of strictly low risk women;
however, we presume women who received any form of midwifery led care are not of high
risk. Even so, these papers do mention that women who had a foetal diagnosis, history of
infertility, incompatibility with life or mental or physical chronic diseases were not included
in their studies. Moreover, one study included midwives which have provided midwifery led
care as their participants (Larsson et al., 2016). Interventions which were mentioned in these
studies were all related to reducing childbirth fear. Childbirth fear is an important factor for
low-risk women when choosing caesarean section for giving birth. It is mentioned that the
emotional and psychological state of a women highly affects her perceptions of birth. If
women are in a poor mental state, it is associated with increased childbirth fear; and women
who have high childbirth fear are more likely to prefer a caesarean section over vaginal birth
even without medical indication (elective caesarean section) (Nieminen, Stephansson and
Ryding, 2009; Rouhe et al., 2009). Interventions mentioned in the included studies were
general midwife led counselling which could consist of different counselling techniques;
motivational interviewing, basic and advanced counselling skills, psychotherapy and
cognitive behaviour therapy (Larsson et al., 2016). Two studies (Firouzan et al., 2020)
(Fenwick et al., 2015)focused solely on the midwife led psychoeducational approach that was
developed by Australian researchers in 2013. It was developed to improve expectant fear to
target childbirth fear (BELIEF). BELIEF is a telephone-based counselling approach which
uses psychoeducation helping women manage their emotions and expectations surrounding
childbirth. In a randomised control study done by (Fenwick et al., 2015), women in the
intervention group received psycho education sessions at 24 and 34 weeks’ gestation via
telephone call, lasting on average one hour. Women in the control group received usual
maternity care. Results showed that those women who received psychoeducation had a
clinically meaningful reduction in overall caesarean section compared to their counterparts

(34% vs 42%, p = 0.27); this was however not statistically significant. Additionally, women
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who received psychoeducation reported that the decision aid helped them to reduce their fear
of birth (14% vs 26%, p =0.05) and that they reported fewer flashbacks compared to their
counterparts (53% vs 37%, p = 0.02). A similar study (Firouzan et al., 2020) found that the
women receiving the BELIEF intervention helped significantly to reduce childbirth fear and
increased childbirth self-confidence. It also showed their preference for normal vaginal birth
in women receiving the BELIEF intervention. The literature was sparse in terms of
theoretical models with only a few studies mentioning midwife led care emphasizes the
normality of birth and conventional maternity care is interventionist and promoted the
medicalization of birth (Eide, Nilsen and Rasmussen, 2009; Ngai Fen Cheung et al., 2011;
Jiang et al., 2018; Welffens et al., 2020; Yu et al., 2020).

3.3 Summary of findings

In brief, the key finding of this review reveals that midwifery led care in comparison to
doctor led care has shown to have positive contributions towards reducing the number of
unnecessary caesarean sections. This can be attributed to the social model of care that
characterises the way in which midwives practice and think. The emphasis on a positive
experience of pregnant women receiving care, through midwife led interventions and
ideology, shows that care given by midwives is in line with the duty-based ethics and

process-oriented approach of the social model of care.
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4.0 Discussion

4.1 Introduction

Recently, there has been a growing concern regarding the overuse of medical interventions,
specifically the use of caesarean sections on women who have no clinically indicated reason
to have this procedure done on them. Though safe in most in developed countries, a
caesarean section is still a medical procedure with short term risk of operative complications
and long term risk for both the mother and the child (Keag, Norman and Stock, 2018).
Midwife led care has been shown in a growing number of literature to have the potential of
promoting the normal physiological concept of birth and to reduce the caesarean section rate
(Ashcroft et al., 2003; Renfrew et al., 2015).

The discussion is informed by the overarching research question of the potential of midwife
led care in high- and middle-income countries in reducing unnecessary caesarean sections in
uncomplicated pregnancies, organised in terms of the three main aims of the review.

Following this, the chapter continues with a discussion on the general remarks of this study,

the analytical approach and finally, the implications of the findings.

4.2 Discussion on the evidence of midwifery led care reducing the number of unnecessary
caesarean sections compared to doctor/ obstetrician led care

As mentioned previously, there were nineteen papers which were comparison studies that
reported on caesarean section outcomes. Notably, studies which utilised a randomized control
trial or a matched cohort study, reported a statistically significant decreased odds of having a
caesarean section in the group which received a form of midwifery led care. Although these
studies cannot confirm an association; they have statistical power at attempting to argue for
causality. Randomised control trials have high internal validity due to randomization that
occurs between the two treatment arms. The randomization breaks any links between the
exposure and any potential confounders, making the two groups fairly comparable: thus,
reducing bias (Hariton and Locascio, 2018) Similarly, when participants are matched in
cohort studies, this forces the participants to be constant on all levels of the decided matched

factors; which causes the association between the confounders and the exposure to be broken;
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giving a more statistically precise result (Skelly, Dettori and Brodt, 2012). However, the
studies must be taken with caution as each study has different circumstances that lead to their
particular result and thus, they are not transferrable to all situations in which women receive
midwifery led care. Results may differ between studies as their definition of what is low risk
is slightly different to one another, which may result in differences in caesarean section
outcomes. Not all studies accounted for the same confounding variables, which may produce
different results. Additionally, not many studies accounted for marital status, whether the
women worked during pregnancy or if they had attended extra antenatal classes outside their

visits, which may have affected women’s request for a caesarean section.

Marital status has shown to have increased the odds of having a caesarean section compared
to those who are single (Manyeh et al., 2018). Participation in antenatal classes outside of
usual maternity care may help women to increase their capacity to manage their own health
during pregnancy and birth and may give them more confidence in birthing vaginally; thus
reducing unnecessary caesarean sections (Cantone et al., 2018). Further, this study did not
differentiate between parity of the low-risk women, which may have affected the results.
Some studies did account for parity and found that increased parity may be associated with
decreased odds of caesareans section delivery (Damiano et al., 2020a). Differences in parity
may be important to account for as it is well established that primiparas and multiparas are
very different each other; with primiparas being more likely to opt for a caesarean section as
they lack experience of pregnancy and birth (Hua et al., 2018). Despite these limitations of
not including some confounding factors, these studies demonstrate that there is a possibility
of promoting midwifery led care for low-risk pregnancies to try and reduce the number of
caesarean sections preformed in women who do not need them. Moreover, the different ways
in which maternity care is organised and viewed in each country may affect how caesarean
sections and midwives are utilised. For example, in several developed countries such as
Australia, United Kingdom, the Netherlands and New Zealand, midwife led care is
considered a recommended practice for pregnancies that are low risk; as they have shown to
reduce unnecessary medical interventions (Cheyne, Abhyankar and McCourt, 2013). As it is
standard practice, it may be that women feel safe to give birth in midwife led environments.
Contrary to, in China maternity care is largely in the hands of obstetricians and they have a
shortage of midwives who have limited autonomy in caring for pregnant women. As

maternity care is limited to obstetrician led; it may have an impact on the birthing outcome.
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Obstetricians or physicians view birth in a different way than midwives do as they view birth
more as a medical process through the medical model rather than a natural process through
the social model. Under this lens, pregnant women are more likely to receive obstetric
intervention which may lead to a caesarean delivery (Hua et al., 2018). There are also
differing barriers to access midwifery led care in different countries. In Japan for example,
though they have a system of Nurse Midwifery with midwives legally having full autonomy
to practice independently; in Japanese hospitals and private clinics however; deliveries are
managed by obstetricians with midwives having limited autonomy (Page, 2001). Further, it is
also difficult to do comparison outcome studies in such cases as in Germany; where obstetric
departments have no legal obligation to report outcome of births in midwifery led units
(alongside midwifery units in Germany) (Merz et al., 2020). In the two studies conducted in
Norway, no difference in caesarean section rates were found between the midwife led units
and the normal conventional units. The lack of difference between the two cohorts may be
due to the fact that the risk of operative delivery in Norway is generally low. Therefore, it can
be argued that a lower caesarean section in the midwife cohort would be unlikely in such a
country (Eide, Nilsen and Rasmussen, 2009). In the other Norwegian study, they found an
equally high caesarean section rate in the three birthing units of the same department of
obstetrics and gynaecology. This result may be due to the high operative delivery rate of
29.2% compared to other hospitals in Norway, at the department of obstetrics and

gynaecology at the @stfold Hospital trust during the study period (Bernitz et al., 2011).

4.3 Discussion on women’s own experiences with midwifery led care and their experience
through midwives

Women are inclined to opt for caesarean sections during birth as a way to avoid birthing
pains, however, caesarean sections are not without pain, and it carries potential negative
maternal and perinatal outcomes. It has been reported that lack of social support and labour
pain are the most significant reasons for women to request caesarean sections without
medical reason (Wang and Hesketh, 2017). This study has found that midwife led care has
been shown to increase maternal empowerment and to decrease fear and anxiety for birthing
women. It has been shown by previous studies that midwifery led care with its focus on a

supporting birthing environment and focus on normal birth, can make a significant difference
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in allowing greater number of vaginal deliveries in low-risk pregnant women; thus decreasing

caesarean operations (Jackson et al., 2003).

Another significant observation from the included studies is that midwifery led care includes
antenatal classes which has shown to improve women’s self-efficacy. This is line with results
from a study done by (Byrne et al., 2014), which found that participants who engaged in
childbirth education programs had better knowledge to be able to cope with birth; as well as
increasing their emotional acceptance towards natural birth. This is especially true in
primiparous women as they have limited experience and knowledge on what to expect during
pregnancy and birth. Through classes, inexperienced first time mothers are able to gain
knowledge to feel included in the decision making throughout their pregnancy; as well as
gain a feeling of safety and control in the process (Aannestad, Herstad and Severinsson,
2020). Antenatal education and the philosophy of midwifery has shown to be important to
achieve positive experiences of women during their pregnancy; however, it is apparent that
the effectiveness depends highly on midwife-mother interaction as well as midwives’
communication. This is supported by a study that found communication-based care increases
birthing satisfaction and it enhances women’s belief in managing their own birthing
experience. Further, midwife-mother interaction is key for effective maternity care as it helps
to foster trust between them. Having midwifery knowledge is not enough to build trust
between the mother and midwife, the midwife along with being knowledgeable, must be
compassionate, empathetic, and kind to be able to develop a sense of trust with the woman
they are taking care of. When midwives have positive characteristics; they provide an
environment whereby women are able to freely talk and ask questions about their care. In
turn, women feel valued and respected when they are heard; providing an environment which

allows them the chance to have a normal physiological delivery (Shamoradifar et al., 2022).

Further, another important factor that may facilitate trust between midwife and mother and
the provision of good quality care is the use of continuous midwife led care. This study did
not differentiate between different types of midwife led care; however, it may have had an
impact in the effective use of the care provided. A study done by (Leap et al., 2010) reported
that continuity of care provided by midwives allowed the continuous encouragement and
support of women to be able to cope with their birth. Continuity of care is an approach that
stems from primary care where the care of individuals is provided by the same care provider

over time. Within maternity care, midwife-led continuity of care is therefore the care of a
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pregnant woman by the same midwife, or a small team of midwives throughout pregnancy,
labour, birth, and the postnatal period. Continuity of care is important as seeing the same
familiar faces throughout the pregnancy period allows for enough time for patients to develop
trusting relationships with the same midwife. Further, as continuity refers to using the same
midwife, it allows for mental health issues to be recognised more easily, for conversations to
progress and deepen and to provide a more stable environment for the woman throughout

pregnancy (Bradford et al., 2022).

Caution must be applied when interpreting these results, as these experience studies draw
sources of information from surveys, questionnaires, and interviews. Drawing information
from these sources may introduce several biases in their studies. Surveys for example are an
important source of public health information however they are prone to bias that may be
introduced from how the questionnaire is designed, the way it is administered or how
individual questions are constructed (Choi and Pak, 2004). Generally, qualitative research is
crucial in research as it enables a deeper understanding of phenomena and experiences of the
participants perspectives and interpretations that is particularly useful in this present study.
However, results generated from qualitative means are not generalizable, rigor is difficult to
maintain and responses from participants may be biased due to responder or interviewer bias
(Anderson, 2010). Also, results from these studies need to be interpreted carefully, as
differences in culture may affect views on pregnancy and birth; thus, the effectiveness of
midwifery led care. The focus on birthing environment, antenatal classes, communication and
relationship of midwife and mother in the midwife led care shows the importance of the
processes leading up to birth instead of solely placing emphasis on the birth itself. This way

of practice and thinking is in line with the social model of care.

4.4 Discussion on the models (theory)/ interventions used by midwives within midwifery
led settings

Studies focusing on interventions; solely focus on interventions relating to childbirth fear.

Childbirth fear was shown to be a major reason for women to request for a non-medically

indicated caesarean sections, it is estimated that severe fear of childbirth affects 6 to 10% of

pregnant women (Areskog, Uddenberg and Kjessler, 1981). Due to the big influence fear

plays in dictating women’s birthing decisions, it is important to find ways to help fearful

women in coping with childbirth. Midwife led care may offer helpful interventions for fearful
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women, such as by offering psychoeducation and forms of counselling alongside standard
midwife care. It has been investigated in a randomised control study that psychoeducation
had reduced pre-birth fear levels in women and improved childbirth self-efficacy (Fenwick et
al., 2015)

In the Scandinavian countries, fear of childbirth in women is recognised and is routinely
treated for by team of midwives; however, it has not garnered attention in other high- and
middle-income countries. Similarly, counselling for childbirth fear has been introduced in
Sweden since the 1980°s and is offered in most hospitals since 1990s by experienced
midwives. Midwife led counselling has proven to have an effect in reducing childbirth fear
and decreasing caesarean sections. It is important to note however that not all counselling
will be effective in reducing childbirth fear. A national survey conducted by (Larsson et al.,
2016), showed that all obstetric clinics included in their study offered counselling for
childbirth fear but there are major differences in the comprehensiveness of care provided in
each of the clinics that may suggest differences in the effectiveness of the counselling. For
example, some clinics in Sweden offered outsourcing counselling to psychologists, that was
beyond standard midwifery led care, if they recognised the woman needed more

psychological help.

Childbirth fear is associated with mental illness and if a woman is placed in a clinic that
offers further treatment for it; it may improve her chances of getting past her fear of
childbirth (Rouhe et al., 2009; Storksen et al., 2012). Surprisingly, the mention of the
differences in theoretical models between midwife and doctor led care was sparse in the
included literature. The studies mainly included outcomes on different care models, and the
specific experiences of participants receiving them; however, they did not explain why there
were differences between the two groups receiving the different care. This would be
important to mention, as the difference in results between the care given to participants by
doctor or by midwife may stem from differences in the theoretical underpinnings of each care
model that characterises the treatment and care received during the prenatal, intranatal and
postnatal period. The differences in theoretical approach and how birth is predominantly
viewed medically stems from the history of maternity care. In the past childbirth was viewed
solely as a female domain whereby they had special understanding of the birthing process. It
was not until the 1700s when science became increasingly popular and turned childbirth into

a medical profession in the male domain and midwifery was seen as a dangerous and an
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outdated practice. It was then when childbirth was seen as a mechanical process rather than a
physiological one. This also coincides with when women were seen as below men, which
resulted in the argument that midwives, because they were women, did not have the
necessary knowledge and capacity to understand the mechanisms of birth. As such, it was
doctors, exclusively men during these times, that dealt with birth. Due to this shift, the
process of giving birth changed drastically, now women were seen as naturally passive in the

birthing process and the use obstetric instruments was the norm, which is seen even today.

In the present day, there has been an unprecedented increase in the medicalisation of birth
that has led to an increase of unnecessary medical interventions, including caesarean section
operations, and bringing back midwifery led care is a way to go back to the physiological
processes of birth (Johanson, Newburn and Macfarlane, 2002). This is line with feminist
theory, as midwifery is seen as a way to bring back women’s reproductive rights from the
medicalisation of birth (Shaw, 2013). These differences in theory between the different care
models may affect the outcomes of caesarean sections. How birth is viewed is different
depending on whether the practitioner is using a medical or social model of care when
administering care. Care delivered by a doctor is underpinned by the medical philosophy,
whereby having a child is seen as something that happens to a woman. The medical model of
birth focuses little attention on the natural physiology of birth and views the woman as a
patient who needs to be treated. It is characterised by the use of medical interventions and
procedures; that are sometimes unnecessary. Doctors focus on what could go wrong in
pregnancy and birth, and therefore view it as a medical condition. Whilst the midwifery
philosophy of care is underpinned by the social model of care which views pregnancy and
birth as normal life events for a woman and thus requires very minimal intervention unless
absolutely necessary. The main aim for midwife led care is to support the woman so that she
is able to successfully give birth on her own. Birthing does not require technical solutions but

is an integrated holistic approach, which the midwifery model provides (Davis-Floyd, 2022).

4.5 General remarks
As this paper is a scoping review, there are inherent limitations in the scoping review

methodology. Firstly, the included papers were not assessed for risk of bias or for their

quality. Secondly, at the expense of providing depth, this paper provides more breadth on this
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certain topic of the potential of midwife led care. However, this method was appropriate for
this particular study as the aim was not to provide evidence for clinical guidelines or to assess
rigor of the studies; but to map the existing literature on this topic. Additionally, the aim was
to also identify the gaps in the research. Limitations that relate to this specific scoping review
is that the inclusion criteria specified to only include studies which were conducted in the
English language, and thus this scoping review may miss critical sources of information
relating to this topic (Tricco et al., 2016) Regardless, a significant strength of scoping
reviews is their ability to use a methodological and reporting framework that follows the
reporting standards which are applied to systematic reviews using the PRISMA-ScR (JBI,
2022). This makes the study transparent and reproducible.

4.6 Discussion on the theoretical models

There are different perspectives and theoretical understandings when it comes to health
topics. The two main models of illness and health are the social model and the medical

model. These two models represent differing perspectives on health.

The medical model is largely based on physiology and biology, emphasising the mechanical
view of disease. It focuses on cure rather than prevention and places a large emphasis on
throughput numbers. Additionally, it focuses on the treatment of the individual rather than the
social conditions of the individual. Whilst the social model represents a holistic approach to
health. It believes in the social, socio-economic, environmental, and cultural factors that

intersect to bring about a person’s health status.

The social model emphasises personal experience, rehabilitation, prevention, and recovery in
the care of a person. These two opposing models are reflected in the domain of pregnancy
and childbirth, through the differences between doctor led care and midwife led care of
pregnant women. Doctor led care is practiced largely by doctors, which is based on the
ideology of the medical model of care. On the other hand, midwife led care is practiced by
midwives, which is based on the ideology of the social model of care. These two differing

professions, fuelled by the opposing theoretical underpinnings of their practice, have
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contradictory ideas and beliefs on birth and pregnancy. Based on the results and the
discussion of this paper, it is evident the importance of the underlying theoretical model that

informs how a doctor or a midwife practices care.

Theoretical models are more than just abstract and academic, they are translated into practical
ways of doing things and they have implications on outcomes, i.e., number of caesarean
sections. Pregnant women receiving care from obstetricians, who operate within the medical
model of care, may not help in reducing unnecessary caesarean sections due to the
interventionist and goal-oriented approach of the medical model of care. From the findings, it
is revealed that the holistic and qualitative approach taken by midwife led care, informed by
the social model, may help to reduce caesarean section operations. This is mainly due to the
emphasis on improving the pregnancy and birthing experience for women, which may lead

them to want to take part in the natural birthing process (promotion of vaginal delivery).

4.7 What are the implications from this study?

It is clear from the studies that the provision of midwifery led care to be able to have an
impact in reducing unnecessary caesarean sections, it must be of high quality. Midwife led
care with its social model view of birth is not synonymous with the effectiveness of achieving
physiological normal birth in women. Good communication, positive values and beliefs of
the midwife has shown to have a significant role in women’s satisfaction of their care within
a model of midwifery led care. In practice, midwives should be provided with workshops or
classes that will build effective interpersonal communication and counselling skills to be able
to help women at their maximum capacity to achieve the main goal of normal birth.
Midwives will encounter difficult situations where they will need active listening skills,
motivational tools, goal setting, counselling skills and problem-solving skills that they learn
in supplementary classes as these qualities are not inherent in all midwives. Further, another
important finding is the differences in treatment of childbirth fear in maternity clinics
offering them. Counselling is highly valued, especially in women with significant fear of
childbirth; therefore, there needs to be an effort to standardise counselling in countries which

have clinics that offer counselling for childbirth fear.
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Comparable care for women ensures that all women who need counselling are served and are
being given the best possible of care in order to achieve a more positive birthing experience.
To offer quality midwife care, this review helps to see the advantages of not only midwife led
care, but continuous midwife led care in fostering trust between midwife and woman. As
mentioned, there are significant benefits for maternity wards to implement continuous care to
achieve normality of birth to achieve the goal of decreasing the number of elective surgical
births. By having the same team of midwives throughout the prenatal, intranatal and postnatal
period, women receive continuous pregnancy and labour support which makes them more
confident in their innate ability to give birth. Receiving continuous care ensures that the
mother is taken care of physically, psychologically, and spiritually throughout the pregnancy
cycle. Additionally, for women who are classified medium risk or high risk at the start of
pregnancy and become low risk by the end, continuous care offers an easy transition from
obstetric are to midwife led care. Thus, making it more accessible for all women to receive
midwife led care (Sandall et al., 2016).

As it has been discussed, there are different ideologies that exist in maternity care, the
medical model and the midwife model with their differing ideologies and assumptions
regarding the childbirth continuum. Understanding the differences in theory is key to
understanding how maternity care is provided to women. A key take away from this study is
that not all midwives practise under a midwife model, and not all doctors adhere to the
medical model. It may be useful to have doctors or obstetricians practise a more holistic view
of birth, especially in women who do not need excessive medical interventions and present as
low risk. Childbirth without fear should be the norm in low-risk births and should be
supported by women, midwives, and doctors. Unnecessary caesarean sections that are
requested without medical indication may pose a risk to the woman and the child, but equally
as important it takes away resources from public healthcare that may have been used for
something that had a medical indication and was necessary. In this regard, doctors should do
a better job in ascertaining the reasons for elective caesarean sections, as well as providing
unbiased information to the best course of care or treatment (Devendra and Arulkumaran,
2003)
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5.0 Conclusion

To conclude, the scoping review intends to answer the encompassing research question of the
potential of midwife led care in high- and middle-income countries in reducing unnecessary
caesarean sections in uncomplicated pregnancies, in terms of the three main aims. It is not the
paper’s purpose to dismiss caesarean sections, we recognise that when medically indicated
they are a life-saving procedure that can effectively prevent maternal and perinatal morbidity
and mortality. However, the significant increases in caesarean sections above the
recommended rate put forward by the World Health Organization suggests that a significant
portion of them are not necessary as they are not medically justified. This increase may be
attributed to the medicalisation of birth due to advances in reduction of maternal mortality
and advances in maternal care. The widespread medicalisation of birth has led women who
are low risk to receive unnecessary medical interventions, including caesarean sections. It is
often not emphasised enough that a caesarean section is a medical procedure, with inherent
surgical complications, but also a procedure that may lead to short- and long-term health

consequences for women and their offspring.

This study sought to map the evidence on the potential of midwife led care in reducing
unnecessary caesarean sections in low-risk women. Our findings adds to the literature on care
of pregnant women as it found that midwifery led care may play a large role in reducing non-
medically indicated caesarean births due to the underlying midwife philosophy they follow,
and because they are equipped with the techniques and training to promote the normal
physiology of birth. Additionally, this study gathers clinical evidence from studies in
comparing the different models of maternity care, as well as showing in what ways and
through what means midwife led care may reduce operative birth outcomes in low-risk
women. There are several multifactorial and complex factors which play into a low-risk
woman’s decision to request for a caesarean section, this may be cultural, socioeconomic,
previous experience or psychosocial factors for example, and not only due to opting for
midwife led care during pregnancy. Nevertheless, this review provides a broad overview of
what and how midwife led care could help in promoting normal vaginal deliveries in low-risk
women; and help to work through the several reasons of why women request for a caesarean
sections. Future research should focus on exploring the different variations of midwife led
care, in order to see what the most effective mechanisms are to provide sufficient care to

pregnant women. More research needs to be undertaken to explore the theoretical
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underpinnings of the different maternity care models, to investigate the different association
between several factors which lead to the best outcomes. From this study, effective
midwifery led care has shown to have benefits in helping to reduce requests for caesarean
sections in low-risk women, and as such it should be made accessible by health policy makers

in high-and-middle income countries.

The main contribution of this study is the significance of theory in practice, which should be
highlighted more in medical care related professions. The findings revealed through the
scoping review shows that the theoretical model of care which one operates under, whether it
be the social or medical model, matters. It matters for the reason that it is the theoretical
model that informs the approach and practice one takes towards childbirth and pregnancy. In
turn this affects the type of care received by the woman, which has implications for birthing
outcomes. As such, this study demonstrates the positive effects of the social model of care in
potentially reducing unnecessary caesarean section in low-risk women, due to the process-

oriented foundation of the model in regard to health.
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