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Abstract

The STan Australian Randomised Controlled Trial (START) has been designed
to compare two techniques of intrapartum fetal surveillance: cardiotocographic
electronic fetal monitoring (CTG) plus analysis of the ST segment of the fetal
electrocardiogram (STan+CTG) versus CTG alone. The aim of START, the first trial of
its kind in Australia, is to determine if STan+CTG reduces Emergency Caesarean
Section (EmCS) rates. It is also the first comprehensive intrapartum fetal surveillance
trial worldwide to include the examination of clinical, economic, and psychosocial
outcomes. This thesis encompasses four studies (presented as self-contained papers, two
of which are published), undertaken alongside the randomised controlled trial (RCT), to
integrate the perspectives of women who participated in the study and add important
contextual value to the clinical results.

The aim of Study One was to identify, collate and examine the evidence
surrounding women’s psychosocial outcomes of EmCS worldwide. The systematic
review included a large number of studies (n=66) from 22 different countries. Key
psychosocial outcomes found to be negatively impacted by EmCS included post-
traumatic stress, health-related quality of life, overall experiences, infant-feeding,
satisfaction, and self-esteem. Post-traumatic stress was one of the most examined
psychosocial outcomes, with a strong consensus that EmCS contributes to both
symptoms and diagnosis.

The aim of Study Two was to examine women's experiences with the type of
monitoring they received in the RCT. Using a qualitative research design, a sample of
thirty-two women were interviewed about their experiences with the fetal monitoring.
Six themes emerged from analysis: reassurance, mobility, discomfort, perception of the

fetal Scalp Electrode (FSE), and overall positive experiences. The primary difference
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between the two techniques was whether or not women had an FSE (an FSE is always
used with STan+CTG and when necessary with CTG alone). In general, it was found
that women were very accepting of STan+CTG as it was perceived as a more accurate
form of monitoring than CTG alone.

Study Three examined women’s psychosocial outcomes alongside the RCT. A
cohort of consecutively recruited women who had participated in the RCT from its
initiation were invited to complete a mixed-method psychosocial questionnaire
approximately eight weeks after giving birth to explore numerous outcomes including;
postnatal depression, quality of life, psychological distress, infant feeding practices, and
satisfaction. Of the 527 women invited to participate, 207 women completed the
questionnaire (n=113/263, STan+CTG; n=94/264, CTG alone). Analysis was by
intention to treat. This questionnaire provided necessary data for two subsequent papers.
The first paper presents the findings in relation to women’s satisfaction with birth and
monitoring and the second presents findings on women’s psychological and health
outcomes. In terms of birth satisfaction, while there were no clear statistically
significant differences between the two groups in satisfaction with the overall birth,
responses about experiences with fetal monitoring tended to favour women randomised
to the STan+CTG arm. Women in the STan+CTG arm reported higher average
satisfaction with staff competency associated with the monitoring and were more likely
to disagree with the statement that they would prefer a different type of monitoring in
future labours compared to CTG alone. The qualitative component of this study
provides further insight into the key positive and negative aspects of both forms of fetal
surveillance and interestingly shows that women in the CTG arm who had an FSE,
reported very similar experiences to women in the STan arm, findings that are in line

with Study Two. In terms of psychological and health outcomes, both monitoring types
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appeared to produce comparable results in terms of postnatal depression, quality of life,
distress, and infant feeding.

Results of this research firstly highlight the diverse and significant impact EmCS
can have on women’s psychosocial outcomes, particularly in relation to traumatic stress.
These findings underscore the requirement for evidence-based strategies to provide
appropriate psychosocial support and information about EmCS in the context of routine
antenatal and postnatal care. Furthermore, against a backdrop of several RCTs
worldwide examining the clinical outcomes of STan, this is the first comprehensive trial
to include women’s perspectives. Overall, policy makers can be assured that STan
results in, at the very least, comparable psychosocial outcomes relative to CTG alone.
Findings from this trial should be incorporated when developing consumer-based
information about intrapartum fetal surveillance, regarding common misconceptions by

women and care providers about the potential use of an FSE.
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Thesis overview

Chapter One provides the contextual background for the research detailed in this
thesis, a critical review pertaining to the literature around which this research revolves,
and an introduction of the randomised controlled trial (RCT) that inspired this work.
Chapter Two provides an exegesis of the overall RCT and each of the studies
conducted. The aim of this chapter is to provide additional information relating to
methodological details of each study that was constrained in the papers for publication
due to word restrictions.

The next four chapters contain research papers that are presented with respective
statements regarding each author’s contribution. In Chapter Three a systematic literature
review is first presented examining the psychosocial outcomes of emergency caesarean
section that relate to primary outcome of the RCT. Chapter Four, Five, and Six present
research papers that were conducted alongside the RCT. In particular, Chapter Four
presents a qualitative study examining women's experiences with the type of monitoring
they received in the RCT. Chapter Five presents a mixed-methods study on women’s
satisfaction with birth and monitoring alongside the RCT, and Chapter Six presents a
quantitative study on women’s psychological and health outcomes alongside the RCT.
Finally, Chapter Seven summarises and integrates the study findings, discusses their
limitations, implications, and provides suggestions for future research.

Data collection for this thesis was conducted in Adelaide, South Australia.
References and Appendices for all chapters are collected at the end of the thesis.
Research papers are presented in manuscript format, with the same typeset as the main
body of the thesis. Table and figure numbers are continuous throughout the document.
Acronyms are spelt out in full on first use and in section headings and frequently used

acronyms are included in the List of Abbreviations on p. xxii.
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CHAPTER 1. INTRODUCTION AND LITERATURE REVIEW

1.1 Preamble

This thesis was undertaken alongside the first Australian Randomised Controlled
Trial (RCT) of a method of intrapartum fetal surveillance, which, compared to standard
methods of intrapartum fetal surveillance, has been hypothesised to reduce Emergency
Caesarean Section (EmCS) rates. Specifically, this thesis is based on a number of
studies that were undertaken alongside the RCT to integrate the psychosocial
perspectives of women enrolled into the trial and add value to the clinical results.

I would like to acknowledge my position within this research, as a young female
university student. I completed a Bachelor of Psychological Science in 2015, followed
by Honours in Psychological Science in 2016 at the University of Adelaide. During my
honours year, my thesis utilised data collected from a RCT of outpatient cervical
priming for induction of labour and examined the predictors of women’s psychosocial
outcomes. My honours year provided me with an opportunity to combine both of my
interests in psychology and maternal health whereby | was supervised by my current
supervisory panel — Professor Deborah Turnbull, Dr. Amy Salter, and Dr Chris
Wilkinson.

To set the scene for the current research, a brief overview of the importance of
women’s mental health in the perinatal period will be provided. Secondly, a discussion
about the significant and continuing increase in caesarean section (CS) rates globally
will take place along with the implications of this for women’s physical and
psychosocial health. Intrapartum fetal surveillance will then be discussed followed by
an examination of the literature in relation to women’s experiences and psychosocial

outcomes of this technology. Lastly, the RCT will be introduced.



1.2 Literature review
1.2.1 Perinatal mental health

With declining maternal mortality and morbidity rates and general
improvements in pregnancy outcomes for both mothers and babies in recent decades,
the aims of maternity care in developed countries have now expanded to include areas
beyond the mere detection and management of factors which threaten various outcomes
of pregnancy (Mousavi et al., 2013). Broader aims now include supporting the
psychosocial adaptation to pregnancy and childbirth (Mousavi et al., 2013). As such,
psychosocial aspects and outcomes of the childbirth experience are recognised as
important patient outcomes that are essential to evaluate (Carquillat et al., 2016).

The labour and birth experience is described as a pivotal life event (Matthews &
Callister, 2004) that is complex and multidimensional (Larkin et al., 2009; Lavender et
al., 1999). The experience incorporates interrelated physiological, psychological, and
social elements; further to this women bring their own expectations, ideas, personal
views, cultural, and societal values to this experience (Larkin et al., 2009; Olza et al.,
2018). It is well recognised that both positive and negative feelings about the experience
can coexist and can have lasting effects on women’s health and wellbeing (Fallon,
2011; Hanna-Leena Melender, 2002; Taheri et al., 2018). A multitude of psychological
sequelae arise in relation to childbirth, including emotional reactions, coping strategies,
the perceptions and cognitions associated with labour and birth, changes in status,
identity, self-esteem, and effects on mental health and wellbeing (Martin, 2012).

A positive labour and birth experience has been argued to be associated with
long lasting benefits (Larkin et al., 2009), significantly influencing a woman’s transition
to motherhood, contributing to feelings of empowerment and fulfilment, and thus,

promoting a healthy bond between mother and baby (Simkin, 1992). Conversely, a



negative experience during labour and birth can have many detrimental effects on
women’s social, emotional, and mental health, as well as her physical wellbeing
(Rowlands & Redshaw, 2012).

The term ‘perinatal mental health’ describes the mental health of women
experienced during pregnancy and the postnatal period. This period of time is typically
considered to span from conception through to the end of the first postnatal year and up
to two years after childbirth (Austin & Priest, 2005). Perinatal mental health problems
include a previous history of a mental disorder, signs and symptoms demonstrated in the
antenatal period, along with a range of other disorders that may appear in the postnatal
period (Stewart & Henshaw, 2002).

Perinatal mental health problems are common worldwide and are considered a
major public health issue (Rahman et al., 2013). It is estimated that as many as one in
five women experience a mental health problem in the antenatal or postnatal period
(Russell., 2017). Mental health problems arising in the perinatal period have the
potential to impact negatively on the woman and her partner, as well as the infant and
other family members (Austin et al., 2008). Consequences can include difficulties with
mother-infant bonding, infant development (Kingston et al., 2012), and life-long
psychological effects for both the mother and her family (Meltzer-Brody & Stuebe,
2014).

1.2.2 Modes of birth

There are a myriad of factors that can affect a woman’s experience of labour and
birth and subsequent adjustment in the perinatal period. Research has identified several
demographic, health, pregnancy, and birth related characteristics associated with both
positive and negatives outcomes for women (Smarandache et al., 2016). It has been

often postulated that when labour and birth are difficult or complicated, women’s views



and personal experiences may be negative (Martin, 2012). These difficulties may be due
to pre-existing or developing health problems in a mother or a baby, previous adverse
experiences, or a consequence of unexpected problems arising in the course of labour
and birth (Martin, 2012). Complex labour and birth is, as logic dictates, associated with
clinical monitoring and interventions, commonly in an escalating and interdependent
way that has the potential to affect women and their partners and the manner in which
the events are processed, influencing later behaviour and choices (Martin, 2012).

Overall, mode of birth is one factor that has been consistently identified as
influencing the duration and severity of women’s physical and psychological wellbeing
following childbirth (Rezaei et al., 2018; Rowlands & Redshaw, 2012). Despite
receiving significant attention, mode of birth remains much debated in relation to its
effect on women’s experience of childbirth and postnatal wellbeing. Overall,
population-wide evidence to demonstrate this association is largely lacking with the
quality and robustness of available research varying considerably (Rowlands &
Redshaw, 2012).
1.2.3 Caesarean section

Over the past three decades, there has been a dramatic increase in CS rates
around the world. Globally, CS is one of the most common surgeries, constituting a
method of birth involving surgical birth of a baby through an incision in the abdominal
and uterine wall. The operation may be necessary under certain circumstances to protect
the health and/or survival of an infant and/or mother (Murphy et al., 2001). CS can be
classified as an emergency (EmCS) or an elective procedure. An elective CS (EICS) is
defined as a planned, non-emergency CS birth which occurs before initiation of labour
(Zanardo et al., 2016). In contrast, EmCS is defined as an unplanned CS birth

performed before or after onset of labour and is typically urgent (Zanardo et al., 2016).



The World Health Organization (WHO) states that, at the population-level, CS
rates higher than 10% are not associated with reductions in maternal and newborn
mortality rates (2015). In recent times, countries have reported rates of 40.5% in Latin
America and the Caribbean, 32.3% in Northern America, 31.1% in Oceania, 25% in
Europe, 19.2% in Asia and 7.3% in Africa (Betran et al., 2016). Globally, CS section
rates have almost doubled between 2000 and 2015, from 12% to 21% (Boerma et al.,
2018). In the Australian context, the prevalence rates of CS have increased consistently
since the early 1990’s from 18% in 1991 to 33% in 2015 (Australian Institute of Health
and Welfare, 2017). In relation to EMCS, it has been reported in some Australian
hospitals that around 18% of babies were delivered via this method (Pregnancy
Outcome Unit, 2019).

While there are generally many complex contributors to the increasing rates of
CS, including changes in maternal characteristics, previous CS, and sociocultural
factors (Betran et al., 2016; Tadevosyan et al., 2019), some of the most common reasons
for EmCS (specifically) are failure to progress through the stages of labour, perceived
fetal distress, placental abruption, cord prolapse, uterine rupture or failed instrumental
birth (Prosser et al., 2014). The importance of CS, especially EmCS, in potentially
protecting both mother and baby from harm is unquestionable. However, it is regarded
as a major surgery and is associated with immediate maternal and perinatal risks, which
can extend many years beyond the current birth. These can affect the health of the
woman, her child, and the mother’s future pregnancies (World Health Organization,
2015), so the decision to perform EmCS must always be considered with the potential

for these adverse factors for mother and baby in mind.



1.2.4 The interrelated physical and psychological impact of caesarean section
1.2.4.1 Physiological outcomes of caesarean section

Before addressing the psychosocial sequelae associated with CS, a brief
overview of the physiological outcomes of CS are offered as these often impact
psychosocial sequelae.

Overall, CS carries a higher risk of maternal complications than vaginal birth
(Karlstrom, 2017). It has been reported that maternal mortality and morbidity after CS is
nearly five times that of vaginal births (Gupta & Saini, 2018). Regardless of whether CS
is performed as an elective or emergency surgery, maternal morbidity is most often
related to post-surgical complications such as infections, haemorrhage, and thrombotic
events (Karlstrom, 2017). Longer term complications, which have implications for
future pregnancies, include surgical adhesions, placental implantation disorders
(placenta accrete/increta/percreta), and uterine rupture, as well as the complications of
repeat CS (Boutsikou & Malamitsi-Puchner, 2011).

In one of the most recent reviews examining evidence from large systematic
reviews and cohort studies, a number of short-term and long-term outcomes for both
women and children were summarised (Sandall et al., 2018). Regarding short-term
outcomes, vaginal birth was associated with a reduced length of hospital stay, a lower
risk of hysterectomy following postpartum haemorrhage, and a lower risk of cardiac
arrest compared with women who experienced a planned CS (Sandall et al., 2018).
However, planned CS was associated with a reduced risks of vaginal injury, abdominal
and perineal pain during birth and three days postpartum, early postpartum
haemorrhage, and obstetric shock, compared with women having a vaginal birth
(Sandall et al., 2018). In terms of the long-term sequelae of CS, the review identified a

greater risk of pelvic adhesions, small bowel obstruction, chronic pain, sexual



dysfunction, subfertility, urinary and faecal incontinence, and pelvic organ prolapse
(Sandall et al., 2018).

There is emerging evidence that babies born by CS have different hormonal,
physical, bacterial, and medical exposures, and that these exposures can subtly alter
neonatal physiology (Sandall et al., 2018). Short-term risks of CS for babies include
altered immune development resulting in, for instance, an increased likelihood of
allergy, atopy, and asthma, and a reduced intestinal gut microbiome diversity (Sandall et
al., 2018). The persistence of these risks into later life has been less examined, although
associations between CS and greater incidence of late childhood obesity and asthma are
frequently reported (Sandall et al., 2018). Furthermore, CS has been adversely
associated with women’s future fertility, pregnancy complications and outcomes (Keag
et al., 2018). Specifically, subsequent pregnancies show increased risks of
hysterectomy, placental complications, uterine rupture, stillbirth, and preterm birth
(Sandall et al., 2018).

1.2.4.2 Psychosocial outcomes of caesarean section

In addition to poorer physical outcomes after CS, some early research indicated
that the negative psychosocial effects of CS can be significant and far-reaching for some
women (Mutryn, 1993). Although the relationship is less clear, there has been some
guantitative evidence indicating that women who undergo CS are also more likely to
have poorer mental health outcomes (Lydon-Rochelle et al., 2001; Yang et al., 2011).
Furthermore, a review by Lobel and DelL.uca (2007) found that women who deliver via
CS were more likely to have a negative perception of their birth, themselves, and their
infants. Women also (on average) demonstrated poorer parenting behaviours and it was
postulated that they may in turn be at higher risk of emotional distress compared to

women with a vaginal birth (Lobel & DelLuca, 2007). These finding have been



corroborated in more recent studies with CS shown to be associated with depression
(Moameri et al., 2019) and post-traumatic stress symptoms (Olieman et al., 2017).

Historically, many of these studies have relied on small sample sizes (based
mostly on convenience samples), used measures of unknown reliability and validity,
and as a result of these methodological limitations, some results may not be considered
robust (Lobel & DeLuca, 2007). Furthermore, in the majority of studies, there has been
a lack of a comparison group or varying comparison groups in terms of mode of birth
studied; for example, some studies compare CS or instrumental birth to spontaneous
vaginal birth while others focus on planned versus unplanned birth more generally
(Alderdice et al., 2019). In terms of CS, as previously discussed, the procedure can be
classified as either elective or emergency and with these different classifications come
different experiences for women. In relation to EmCS, the circumstances surrounding
this type of CS add an additional layer of complexity to this experience. The sudden and
unplanned nature of EmCS accompanied by a series of subsequent rapid psychological
adjustments is more likely to be distressing, anxiety-provoking, and emotionally
unsettling for women (Roux & Rensburg, 2011; Somera et al., 2010). Furthermore,
EmCS has been identified as a traumatic experience for many women, potentially
adversely affecting their well-being in the long-term (Rijnders et al., 2008).

As the decision-making process, context of care, and outcomes are very different
between EICS and EmCS it is important to differentiate between them (Carquillat et al.,
2016). Despite the obvious differences in clinical experiences and potential subsequent
psychosocial impacts for women, much of the literature examining outcomes of CS fails
to differentiate between type. Consequently, the literature will be reviewed in terms of
psychosocial health outcomes of CS broadly and when available, literature specifically

on EmCS will be examined.



1.2.4.2.1 Caesarean section and overall experiences

It has been well established that the experience of giving birth has long-term
implications for a woman’s health and wellbeing (Karlstrom et al., 2015; Olza et al.,
2018). A number of studies have examined women’s experiences with EmCS and
reported that it was more likely to result in a negative birth experience (relative to other
modes of birth). For example, a recent large prospective cohort study conducted in
Sweden reported that birth experience was likely to be more negative among women
who had an EmCS relative to vaginal birth (Karlstrom, 2017). A number of dated
qualitative studies examined women’s experiences of EmCS. In these studies, women
expressed feelings of failure, a low sense of involvement in the birthing process
(Reichert et al., 1993), intense fear of death (own and/or baby’s) (Clement, 2001,
Ryding et al., 1998a), a sense of loss of control (Ryding et al., 1998a), and feelings of
anger towards caregivers regarding the decision to operate (Fenwick et al., 2009). Other
research has reported that women have described feeling unfit as mothers since they
could not accomplish the process of naturally giving birth (Clement, 2001; Fenwick et
al., 2009). Women have expressed a sense of being different, and even excluded from
the ‘society’ of other mothers (Fenwick et al., 2009). Women have also described
feeling detached from the experience of giving birth and it appearing to occur without
their active participation (Herishanu-Gilutz et al., 2009).

A study examining operative birth in the second stage of labour, including
EmCS, reported that women described an information gap in terms of their preparation,
feeling that their birth plans had no meaning, and emphasised a mismatch between their
expectations and what actually happened during their labour and birth (Murphy et al.,
2003). Within in this study, women described their birth experience as uncontrollable

and several women expressed concern that the emotional impact of this type of birth
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had not been considered as part of antenatal preparation (Murphy et al., 2003).
Furthermore, unexpected operative deliveries, including EmCS, had a noticeable impact
on women's views about future pregnancies with women describing ongoing anxieties
about future pregnancies which, in some cases, was sufficient to deter them from
attempting to have further children (Murphy et al., 2003).

1.2.4.2.2 Caesarean section and postnatal depression

Postnatal depression (PND) is the most common complication after childbirth
affecting approximately 10-15% of women, and as such, represents a considerable
public health problem affecting women and their families (O'Hara & Swain, 1996;
Petrosyan et al., 2011; Smorti et al., 2019). The Diagnostic and Statistical Manual of
Mental Disorders Fifth Edition (DSM-5) (American Psychiatric Association, 2013)
defines PND as a depressive episode with moderate to severe severity that begins four
weeks after birth. Clinical manifestations of PND include depressed mood, fear of
harming, extreme concern and worry about the baby, insomnia, and difficulty
concentrating and remembering (Bahadoran et al., 2014).

PND can result in long-term adverse effects for mothers, children, and families
(Mehta & Mehta, 2014; Xu et al., 2017). It can affect maternal-infant interaction and
infant-feeding outcomes, increase the risks of suicidal ideation, self-harm, and
infanticide (Houston et al., 2015). Furthermore, there is substantial evidence linking
PND with infant and childhood emotional, cognitive and behavioural problems, and low
social competence (Grace et al., 2003; Xu et al., 2017). An association with poor infant
growth (Stewart, 2007) and an increased risk of sudden infant death syndrome has also
been reported (Howard et al., 2007).

Several risk factors for PND have been identified in the literature including

biological, sociodemographic, and psychosocial factors (Gaillard et al., 2014; Smorti et
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al., 2019). The consequences of obstetric factors, such as MoD have been proposed
among the risk factors for PND. CS has the potential to increase the risk of PND for
several reasons, including surgical trauma inducing stress responses for women. As
such, the relationships between CS and PND have been thoroughly examined (Alharbi
& Abdulghani, 2014; Petrosyan et al., 2011; Rowlands & Redshaw, 2012; Sword et al.,
2011; Xie et al., 2011). However, despite extensive examination, research on the
association between CS and PND has yielded inconsistent results. Despite an earlier
meta-analysis finding no significant association between CS and PND (Carter et al.,
2006), more recent meta-analyses including many additional studies, indicated that CS
was associated with an increased risk of PND (Moameri et al., 2019; Xu et al., 2017).
The literature that does differentiate between types of CS also reports mixed findings. A
prospective cohort study comprising 10,934 women from the UK found no increased
risk of PND between different types of birth, including EmCS (Patel et al., 2005). In
comparison, a recent large longitudinal study reported that compared with spontaneous
vaginal birth, women who delivered by EmCS had significantly higher odds (1.45) of
having PND six weeks after birth (Eckerdal et al., 2018).
1.2.4.2.3 Caesarean section and traumatic stress

A significantly increasing body of research examining post-traumatic stress after
childbirth has emerged in recent times (Dekel et al., 2017; Hernadndez- Martinez et al.,
2019). It has been established that women may experience fear for the life or wellbeing
of their newborn, as well as their own during childbirth. As such, research suggests that
childbirth is an event that could be psychologically traumatic, leading to the
development of post-traumatic stress disorder (PTSD) and subsyndromal PTSD (Lopez

etal., 2017). It is estimated that 45% of women report childbirth as traumatic and



12

between 1% and 7% of women experience PTSD in relation to childbirth (Alcorn et al.,
2010; Olde et al., 2006).

A traumatic birth can interfere with mother-infant bonding and overall
adjustment (Ayers et al., 2014; Parfitt & Ayers, 2009), negatively affect the relationship
between mother and partner (lles et al., 2011), increase the risk of developing long-term
depression, and create apprehension of sexual intercourse and of future pregnancies.
Furthermore, the risk of suicide is significantly increased (Kessler, 2000).

A recent systematic literature review identified several risk factors for PTSD
including negative perception of childbirth, maternal mental health, history of trauma,
low social support, mode of birth, and complications (Dekel et al., 2017). Mode of birth,
in particular CS, has been extensively investigated and has been repeatedly shown to be
a risk factor for PTSD (Lopez et al., 2017). A consistent body of research has reported
that EmCS was a contributing factor for post-traumatic stress symptoms and PTSD after
childbirth. A recent systematic literature review found that EmCS in particular was the
most cited risk factor in terms of mode of birth (Dekel et al., 2017). Furthermore, a
prospective cohort study of 1,824 mothers identified EmCS as a risk factor for post-
traumatic stress symptoms (Furuta et al., 2016).

1.2.4.2.4 Caesarean section and quality of life

Health-related quality of life (HRQoL) is a broad concept that includes physical,
psychological, and social domains (Trivino-Juarez et al., 2017). It is a construct based
on the degree of satisfaction of a person with their physical condition, emotional state,
and family and social life, and on the meaning the individual attributes to their own life
(Trivino-Juarez et al., 2017). HRQoL is an important area of maternal health (Mogos et
al., 2013). Women's perception of their HRQoL is a crucial measure of the quality and

effectiveness of maternal and child health interventions (Mogos et al., 2013; Trivino-
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Juarez et al., 2017). Furthermore, assessment of HRQoL assists in understanding the
impact on women of possible postpartum complications and the demands of their new
roles as mothers (Mortazavi et al., 2014).

A women’s HRQoL after birth is influenced by a variety of medical,
psychological, social, and obstetric factors (Jansen, Essink-Bot, et al., 2007). The results
of a recent systematic review and meta-analysis, which included 18 studies concluded
that mode of birth was associated with the HRQoL for woman in the postpartum period
(Rezaei et al., 2018). The review reported that, in general, women who had a vaginal
birth had a better quality of life than women who gave birth by CS (Rezaei et al., 2018).
In terms of EmCS, the small amount of research available has similarly found poorer
HRQoL for women who have an EmMCS in general. A prospective study conducted in
the Netherlands reported that the average period to reach full physical recovery was
three weeks after vaginal birth and six weeks after EICS or EmCS (Jansen, Essink-Bot,
et al., 2007). Similarly, a larger more recent study reported that women who had a
vaginal, forceps or vacuum-extraction birth, reported better physical functioning at six
weeks postpartum than women who had EICS or EmCS (Trivino-Juarez et al., 2017).

1.2.4.2.5 Caesarean section and satisfaction

Women's satisfaction with childbirth provides an important measure of quality
of health services and maternity care (Jafari et al., 2017). It is a multidimensional
construct where positive and negative feelings may coexist in relation to certain aspects
of an experience (Bertucci et al., 2012; Waldenstrom, 1999). Satisfaction can be
influenced by both medical and social factors and can have immediate and long-term
effects on women's health and the quality of their relationships (Enabudoso & lsara,
2011; Goodman et al., 2004). Research shows that women’s satisfaction with labour and

birth is associated with the health and wellbeing of the mother and her baby (Green et
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al., 1990; A; Sawyer et al., 2013). In general, women who have experienced a satisfying
childbirth experience have greater self-esteem, a stronger relationship with their child,
and positive expectations of potential future births (Jafari et al., 2017). In contrast,
dissatisfaction with childbirth leads to greater likelihood of postpartum depression,
anxiety (Mohammad et al., 2011), PTSD (Ford et al., 2009), impaired mother—infant
bonding (Bertucci et al., 2012), fear of the next potential child birth (Mohammad et al.,
2011), and choice of future CS (Goodman et al., 2004; Harvey et al., 2002; A Sawyer et
al., 2013).

The impact of different modes of birth on women’s satisfaction has been
examined. Research has demonstrated that women who had an EmCS were more likely
to appraise their deliveries less favourably than those who delivered via other modes of
birth (Baston et al., 2008; Graham et al., 1999; Saisto et al., 2001). In a large
prospective cohort study, EmCS appeared to be a contributing factor to a negative
appraisal of birth (Baston et al., 2008).

1.2.4.2.6 Caesarean section and infant feeding

The advantages of breastfeeding are well recognised with its promotion being
widely accepted as an important health-promotion strategy for mothers and their babies
(Chowdhury et al., 2015). Much research has shown that infants who are breastfed have
reduced risks of developing a variety of childhood diseases and medical conditions. In
the short term, breastfeeding decreases the risk of developing respiratory tract
infections, gastrointestinal infections, sudden infant death syndrome, and allergic
disease; including asthma, atopic dermatitis, and eczema (Bar et al., 2016; Stuebe,
2009). In the longer term, breastfeeding has been shown to be protective against the
development of coeliac disease, inflammatory bowel disease, obesity, diabetes, and

childhood leukemia and lymphoma, and is associated with better long-term
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neurodevelopmental outcomes (Binns et al., 2016; Victora et al., 2015). Breastfeeding
also provides benefits to mothers. Mothers who breastfeed typically experience a more
timely and efficient return of the uterus to its pre-pregnancy state, and a decreased risk
for cardiovascular disease, breast, and ovarian cancer (Chowdhury et al., 2015; Ross-
Cowdery et al., 2017; Schwarz et al., 2009).

The choice to breastfeed is recognised as a complex phenomenon, which is
strongly influenced by demographic, biological, social, and psychological factors (Bai
etal., 2013; Thulier & Mercer, 2009). International recommendations including those
from the World Health Organization (2020) recommend that infants should be breastfed
exclusively for the first six months of life and that it be continued (non-exclusively) up
to twelve months and beyond. However, few women meet these recommendations for
varying reasons (Dennis et al., 2018). Several factors that contribute to low
breastfeeding rates have been identified including demographic, biological,
sociocultural, health system-related, environmental, and knowledge-related factors (Al-
Nuaimi et al., 2017; Arora et al., 2017; Asemahagn, 2016).

Mode of birth, in particular CS, is widely believed to adversely affect uptake of
breastfeeding (Gale et al., 2012). In fact, it has been suggested that women who undergo
CS are less likely to initiate breastfeeding and exclusively breastfeed their baby
compared to those who have a vaginal birth (Liu et al., 2012; Zanardo et al., 2010). In
terms of EmCS, a recent large scale prospective study reported that women who
delivered by EmCS were more likely to have had an unsuccessful first breastfeeding
attempt, were less likely to breastfed their baby within the first 24 hours, and were less
likely to breastfeed upon leaving the hospital compared to mothers with other modes of

birth (Hobbs et al., 2016).



16

1.2.5 Caesarean section and intrapartum fetal surveillance

CS is an essential component of emergency obstetric care and safe motherhood
(Enabudoso & lIsara, 2011). However, as outlined, the significant increase in births by
CS globally has highlighted concerns that women who experience this mode of birth
may have poorer physical and psychosocial adjustment after birth. There are a number
of reasons for the increases in CS rates and more recently, trends in clinical obstetrical
practice have been linked to this increase (Paterno et al., 2016). Central to these
practices is the routine use of childbirth technologies during labour, particularly the use
of intrapartum fetal surveillance (Paterno et al., 2016). This RCT was initiated in the
hope to reduce unnecessary CS, that has been associated with the use of intrapartum
fetal surveillance.
1.2.6 Intrapartum fetal surveillance

Monitoring of the fetal heart rate in labour is essential practice in midwifery and
obstetrics in order to assure fetal wellbeing (Sarrechia, Thomson, & Sermeus, 2013).
The aim of fetal surveillance is to improve knowledge about the fetal condition
throughout pregnancy and in particular, during labour, and to identify babies who may
be in distress to guide additional assessments of fetal wellbeing or determine if the baby
needs to be delivered via alternative means (Amer-Wahlin et al., 2005). The term
"Intrapartum fetal surveillance™ can be considered as a term encompassing all current
intrapartum methods of monitoring to keep the fetus safe (The Royal Australian and
New Zealand College of Obstetricians and Gynaecologists, 2019).

Although a range of techniques are available for fetal surveillance, the two main
monitoring modalities are intermittent auscultation (IA) and continuous electronic fetal
monitoring. 1A is the technique of listening to and counting the fetal heartbeats for short

periods of time during active labour and is an appropriate standard of care for low risk
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pregnancies (Blix et al., 2019). It is usually performed using a Pinard stethoscope or a
hand-held Doppler device, with the uterine contractions being obvious by the mother’s
response to them, or palpated by hand (particularly if she has regional analgesia) (Blix
etal., 2019).

1.2.6.1 Cardiotocography (CTG)

Intrapartum fetal surveillance using continuous cardiotocography (CTG) has
become almost ubiquitous in the intrapartum setting (Kuah & Matthews, 2017). In
2013, 63.3% of all women who gave birth in South Australia received CTG (Scheil et
al., 2015). CTG records changes in the fetal heart rate and their temporal relationship to
uterine contractions. It identifies babies who may be reacting to a shortage
of oxygen (hypoxic), but may also be confused with the reactions of a baby to benign
head or abdominal pressure, cord compression, or temporary maternal low blood
pressure or dehydration. It is used to guide additional assessments of fetal wellbeing,
maternal-fetal resuscitation or to determine if the baby needs to be delivered via
instrumental vaginal birth or CS.

CTG monitoring can be carried out both externally and internally. The external
method collects and records information about the fetal heart rate and mother’s
contractions using a belt-mounted doppler transducer worn around the woman’s
abdomen (Alfirevic et al., 2013; Chandraharan & Arulkumaran, 2007). When the signal
from this external method of CTG is of insufficient quality or is difficult to interpret, an
internal method can be used which involves the attachment of a fetal scalp electrode
(FSE). During vaginal examination, the spiral shaped wire of the FSE is inserted a few
millimetres under the skin on the baby’s scalp with a connecting wire leading from the

fetus through the cervix and vagina to the CTG machine (Alfirevic et al., 2013).
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Despite being a ubiquitous method of monitoring, CTG has a high false positive
rate (i.e. low specificity) of up to 60% which means that more often than not, it will
indicate fetal compromise in cases when such fetal distress is not present. This may lead
to unnecessary interventions such as birth via forceps or EmCS (Chandraharan &
Arulkumaran, 2007). This is particularly concerning given the above evidence that
EmCS are associated with significant negative clinical and psychosocial outcomes for
women.

1.2.6.2 ST-segment analysis (STan)

In order to increase specificity and reduce unnecessary interventions associated
with the use of intrapartum fetal surveillance, computerised ST-segment analysis (STan)
(Neoventa) (Rosén & Lindecrantz, 1989) is being trialled for the first time in Australia
at the Women’s and Children’s Hospital in Adelaide. STan is used in conjunction with
standard CTG monitoring and includes analysis of the ST segment of the fetal
electrocardiogram. STan often provides clinicians with additional information regarding
fetal wellbeing during labour relative to CTG alone, allowing for a more definitive
diagnosis of fetal distress (Sacco et al., 2015; Timonen & Holmberg, 2018). Similar to
the internal CTG monitor, STan monitors require the placement of the FSE to detect and
facilitate interpretation of the fetal ECG (Belfort et al., 2015; Sacco et al., 2015).
However, unlike CTG, the FSE is always required when using STan monitoring (Sacco
etal., 2015).

With up to a 60% false positive diagnosis of fetal distress using CTG alone
(Chandraharan & Arulkumaran, 2007), the additional information afforded by STan
may have considerable impact on the reduction of a false positive diagnosis of fetal

distress and thus a reduction in unnecessary operative births (Sacco et al., 2015).
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To date, there have been six international randomised controlled trials (RCTs)
comparing STan in addition to CTG with CTG alone (Amer-Wabhlin et al., 2001; Belfort
et al., 2015; Ojala et al., 2006; Vayssiere et al., 2007; Westerhuis et al., 2010; Westgate
etal., 1993). A recent Cochrane review including 26,466 women across six trials found
that among other clinical benefits, less surgical assistance in labour was required when
STan was combined with CTG (Neilson, 2015). The review did not find significant
evidence of a difference in the number of CSs when combining STan with CTG
(Neilson, 2015). However, this finding may be due to the already low CS rate in the
countries studied compared to that in Australia, and the inclusion of studies with only
low-risk participants. In a randomised controlled trial conducted in Sweden, a reduced
number of operative deliveries were demonstrated for fetal distress when CTG and
STan were combined (Amer-Wahlin et al., 2005). Additionally, a more recent
prospective study of high-risk pregnancies, found a decrease in CS of 1.3% in the birth
population after STan was implemented (Kessler et al., 2013). Despite international
research and clinical application, STan has not been previously utilised in the Australian
maternity care system beyond its introduction and piloting at the study institution
(Women’s and Children’s Hospital) in 2015. STan+CTG, hereafter referred to as STan,
is being compared to CTG alone in this institution and the primary aim of the STan
Australian Randomised controlled Trial (START) is to determine if STan can reduce
EmCS rates and other interventions, whilst maintaining or improving neonatal outcomes
(Turnbull et al., 2019).

1.2.6.3 Psychosocial implication of intrapartum fetal surveillance

In line with the potential reduction of EmCS with STan (Wilkinson et al., 2017)

a secondary hypothesis of the trial is that STan monitoring will result in improved

psychosocial outcomes (Turnbull et al., 2019). Even if EmCS rates are not reduced,
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women may be more (or less) reassured or may perceive the intrapartum fetal

surveillance experience with STan as different to CTG alone. Surprisingly, little recent

research has examined women’s experiences and views in the broad area of intrapartum

fetal surveillance, and even less has been conducted on STan monitoring. To date, the

psychological impact of intrapartum fetal surveillance has predominantly been

researched in the context of satisfaction with CTG and other forms of fetal monitoring.
1.2.6.3.1 Women's experiences with intrapartum fetal surveillance

It has been consistently reported that intrapartum fetal surveillance can affect a
women’s experience and satisfaction with childbirth (Smith et al., 2017). Examination
and consideration of women’s experiences of and perceptions toward intrapartum fetal
surveillance is therefore essential in understanding the impact of this important aspect
of care. Significant early research has been conducted in this area, during a period when
intrapartum fetal surveillance was becoming increasingly available, from women’s
perspectives it was understood to provide significant advantage compared to its non-use
(Beck, 1980; Snydal, 1988; Starkman, 1976). Despite this research being dated, more
recent studies have mirrored many of the views and experiences of women in the earlier
studies including feelings of reassurance.

A recent systematic review has explored women’s views and experiences of
electronic fetal monitoring during labour (Smith et al., 2017). The review reported on
10 studies from which four themes were identified including discomfort, anxiety,
reassurance, and communication (Smith et al., 2017). Discomfort emerged in all studies
included in the systematic review and was discussed in terms of the intrapartum fetal
surveillance equipment such as the internal fetal scalp electrode (FSE) or the abdominal
transducer and belts, which were often described as too tight and contributed to

increased pain (Smith et al., 2017). Furthermore, women also reported discomfort
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arising from enforced immobility associated with intrapartum fetal surveillance and
considerable restrictions on freedom of movement (Smith et al., 2017). The second
theme identified, anxiety and/or fear, was consistently identified in the included studies
and was associated with the auditory sounds emitted from the monitor. Women became
frightened when the alarm on the monitor was activated as would happen if the
ultrasound transducer moved or internal FSE became detached. The review also
reported that women’s anxiety levels were increased when they had internal monitoring,
expressing concern that the FSE might injure their baby. Despite this, reassurance
emerged as another prominent theme in the review and was almost always related to
hearing the baby’s heartbeat and was described as a safeguard, reassuring them, and
their partners, of the wellbeing of their baby, helping them in turn to relax and not
worry. Lastly, communication emerged as a dominant theme in the review. Intrapartum
fetal surveillance was viewed as a focal point for women to initiate conversations with
medical staff, and, for some women, the use of intrapartum fetal surveillance facilitated
the participation of their husbands in the process of childbirth, generating, for them, a
sense of involvement.

To our knowledge, this is the most recent systematic literature review that has
explored women’s view and experiences of intrapartum fetal surveillance. However, the
review did not include any studies that examined STan as a form of intrapartum fetal
surveillance. The review strongly recommended that additional and contemporary
research on women’s views Of fetal monitoring during labour was urgently needed.
1.2.7 The randomised controlled trial (RCT)

As previously prefaced, this thesis was part of an Australian first RCT currently
underway to compare STan monitoring (supplementing concurrently performed CTG)

versus CTG monitoring alone with the primary aim of determining if STan can reduce



22

the prevalence of EmCS, relative to CTG alone. At the time of writing this thesis, the
trial had around twelve months to run in order to finalise the collection of the clinical
outcomes. In line with the hypothesised reduction of EmCS with STan, a secondary
hypothesis of the RCT is that STan monitoring will result in improved psychosocial
outcomes (Turnbull et al., 2019). Overall, it is the first trial of its kind to
comprehensively compare clinical, economic, and psychosocial outcomes.

In the following chapter (Chapter Two), the trial aims, hypotheses and design
will be described in detail in addition to the studies conducted alongside the RCT that
provided data for this thesis. Following that, the four published or ready for publication
articles (currently under embargo while the clinical findings are finalised) will be
presented (Chapter Three to Chapter Six), and their findings reviewed and synthesised

in a final discussion chapter (Chapter Seven).
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CHAPTER 2. OVERVIEW OF RESEARCH METHODOLOGY AND MEASURES

2.1 Preamble

This chapter will outline the trial aims, hypotheses, and design, in detail and
discuss the methodology of the three contributing studies to this thesis. The inclusion of
a separate chapter dedicated to these aspects allows these details to be elucidated more
thoroughly than is possible in the confines of a journal-length article. As previously
outlined, this thesis was conducted as part of a RCT conducted at the Women’s and
Children’s Hospital and was funded by the National Health and Medical Research
Council (NH&MRC). At the time of submission, the RCT is in its final year of
completion. This chapter will assist in locating the broader RCT and to explain
additional information about studies in this thesis that are not explicit in the papers,
notably recruitment flow and questionnaire details.

2.2 Outline of research

The objective of Study One was to collate and critically analyse the evidence
about maternal psychosocial outcomes of EmCS. As EmCS was the primary outcome of
the RCT (previously introduced) this was a critical starting point for the subsequent
research. Study Two and Three were conducted alongside the RCT by the PhD
candidate and provided data that were analysed in three papers. The aim of Study Two
was to explore and examine women’s experiences with the monitoring they received as
part of the RCT. The primary aim of Study Three was to examine and compare
women’s psychosocial outcomes related to the monitoring they were randomised within
the RCT: either STan or CTG alone. This study provided data for two papers. The first
examining women'’s satisfaction with the monitoring they received and the second

examining women’s psychological and health outcomes. For additional ease of
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orientation, an overview is shown in Figure 1.

Psychosocial Questionnaire

Study 1 Study 2 Study 3

Qualitative Mixed- Quantitative:
Interviews methods: Psychological

Systematic

Literature

Review Satisfaction and Health

Paper 1 Paper 2 Paper 3 Paper 4

Figure 1. Outline of the research by study and papers presented in this thesis.*

2.3 Study One: Systematic literature review

A systematic review method was chosen for Study One as it constitutes a
rigorous method of research for summarising evidence from multiple studies on a
specific topic (Higgins & Green, 2008; Nilver et al., 2017; Wong, 2007). A standardised
review protocol is essential for the systematic review method and as such, a protocol
was developed a priori, to guide the literature search, study selection, and data
synthesis. Both quantitative and qualitative study designs were included in the
systematic literature review. Due to methodological heterogeneity of data, a synthesis
was employed to extract and synthesise the data from each article into coherent themes.

2.4 Studies Two and Three
Studies Two and Three examined different aspects of women’s psychosocial

outcomes of the RCT conducted at the Women’s and Children’s Hospital. The purpose

! The studies are presented in the order in which the data were collected.
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of Study Two was to explore and examine women’s experiences of the fetal monitoring
they received as part of the RCT. This was achieved by utilising qualitative
methodology. The purpose of Study Three was to examine and compare women’s
psychosocial outcomes of the monitoring they received as part of the RCT. The study
was a mixed-methods design and utilised a questionnaire to examine women’s
satisfaction and psychological and health outcomes with the monitoring they received.
A brief overview of the RCT is now presented.
2.5 The randomised controlled trial

2.5.1 Trial aims and hypotheses

The aim of the RCT is to compare STan monitoring with CTG monitoring alone.
The primary hypothesis of the RCT is that the proportion of EmCS for women who
received STan will not be equal to that for women who had CTG monitoring
alone. Specifically it is hypothesised that STan monitoring of labouring women will
reduce the proportion of EmCSs when compared with CTG monitoring alone,
specifically from 17% (for CTG alone) to 12% (Turnbull et al., 2019). In addition to the
examination of clinical outcomes, psychosocial and economic outcomes were also of
interest.
2.5.2 Study setting and population

The trial is administered by the University of Adelaide, Adelaide, South
Australia and the Women’s and Children’s Hospital, Women’s and Children’s Health
Network, Adelaide, South Australia. Participants are recruited at the Women’s and
Children’s Hospital, a high-risk specialist facility with approximately 5,000 deliveries
per annum. The aim is to recruit 1,818 women in total.

In terms of the broader context, around 300,000 babies are born in Australia

every year (Australian Bureau of Statistics, 2018). Australian maternity care is delivered
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through a mix of public and private services with planning and delivery predominantly
undertaken by the states and territories through publicly funded programs. It includes
antenatal, intrapartum, and postnatal care for women and babies up to six weeks after
birth. In 2018, it was reported that 96% of women gave birth in a hospital and of these
women, 3 in 4 did so in a public hospital (Australian Institute of Health Welfare, 2020).
The average age of women who give birth in Australia is 30.7 years (Australian Institute
of Health Welfare, 2020).
2.5.3 Research team

The RCT was developed and is being conducted by a multi-disciplinary team.
The team includes a number of staff based at the Women’s and Children’s Hospital
including: clinicians (Obstetricians and Gynaecologists), who contribute to participant
recruitment and obstetric care; and a research midwife, who oversees the trial, recruits
participants, and collects clinical data in addition to assisting with non-clinical research.
A number of other clinical staff including Neonatologists, are integral team members. In
addition, the team also includes researchers with expertise in psychology, biostatistics,
and public health.
2.5.4 Study eligibility criteria

Women are included in the study if they are eighteen years or older, are capable
of informed consent and literate in English. Women have to be pregnant with a
singleton fetus in cephalic presentation. Women are ineligible if they are less than
thirty-six weeks gestation, are planning a caesarean, have placenta praevia or vasa
praevia, have any contraindication to fetal scalp electrode usage, do not require
continuous methods of intrapartum fetal surveillance, have participated in this trial in a
previous pregnancy, or if there are known fetal structural or functional cardiac

conditions.
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2.5.5 Randomised controlled trial schedule

Women received information regarding the RCT at 32 weeks gestation within a
pack prepared by the hospital containing information about clinical studies,
immunisations, and other relevant information for women as they prepare for the birth
of their baby. Women could provide informed consent at any time during the antenatal
period, in early labour or in established labour but only when they had adequate
epidural analgesia. Randomisation did not occur until it was established that the
inclusion criteria were met and the woman was in labour and required, or was currently
receiving, continuous CTG monitoring as per the RANZCOG guidelines (RANZCOG,
2019). Women were randomised to receive either STan or CTG alone, according to an
allocation ratio of 1:1 with stratification for parity, using a remote telephone-based
randomisation system provided by the NH&MRC Clinical Trial Centre at the University
of Sydney (Turnbull et al., 2019).

Any excluded or voluntarily withdrawn patients receive usual care without
prejudice. Clinical observation commences at randomisation and ends six weeks
postnatally. The last contact for the subset of women involved in the PhD research was
at approximately seven weeks after birth with the receipt of a psychosocial
questionnaire. Finally, a subset of women consenting to additional follow-up were
contacted for a face-to-face interview.

2.5.5.1 Description of treatment arms

Fetal surveillance is conducted by Midwives and Obstetricians who have been
trained in the use of STan and CTG monitoring. After women give birth, clinical notes
describing their labours are reviewed by a multidisciplinary panel of experienced

clinicians to assess adherence to fetal surveillance (STan and CTG) protocols and
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procedures. Any evidence of STan protocol violations are fed back to the relevant
clinical staff to optimise protocol adherence.
2.5.5.1.1 CTG monitoring

When a woman is randomised to receive CTG alone, the CTG machine in the
birthing room is activated. External monitoring of the fetal heart rate commences by a
belt-mounted Doppler monitor around her abdomen. If clinically necessary, an FSE is
applied to the fetal scalp, and monitoring continues.

2.5.5.1.2 Treatment arm (STan)

When a woman is randomised to receive STan (i.e. STan+CTG), a STan capable
monitor is connected to a tocodynometer on a belt applied to the woman’s abdomen. If
membranes are already ruptured, an FSE is applied to the back of the baby’s scalp and
monitoring commences. If her membranes are still intact, they are artificially ruptured
when it is safe and clinically appropriate. Following this, an FSE is applied and STan
monitoring commences. If it is not possible or clinically appropriate to rupture the
membranes, external CTG monitoring is to commence via a belt-mounted Doppler
monitor. Once clinically appropriate and safe, the membranes are then ruptured, an FSE
applied, and STan monitoring commences.

2.5.6 Ethics

The RCT was approved by the Women’s and Children’s Health Network’s
Human Research Ethics Committee (HREC/17/WCHN/14).

2.5.7 Study outcomes

The primary outcome is EmCS (yes/no). Several maternal secondary outcomes
are outlined for examination in the study protocol including: type of labour, number and
classification of CTG abnormalities and clinician responses, number and type of ST

events and clinicians involved; mode of birth, in addition to several others (Turnbull et
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al., 2019). Several neonatal outcomes are also outlined for examination, including but
not limited to: intrapartum fetal death, birth weight, intubation or external cardiac
massage at birth, antibiotic usage, potential complication from use of fetal scalp
electrode, scalp trauma, admission to neonatal intensive care, and length of stay.
Women participating in the study during the time of the PhD, were offered the
opportunity to participate in research observing psychosocial outcomes of the
monitoring they received, except if it was deemed that it was not appropriate for the
women to receive the questionnaire (further detail is provided below). This research
comprises the two studies conducted as part of this thesis which will now be discussed.
2.6 Study Two

Study Two utilised a qualitative design, specifically individual, face-to-face,
semi-structured interviews to explore women’s experiences with the monitoring they
received (Michels et al., 2013). The value of using qualitative research within or
alongside RCTs is widely acknowledged (Cooper et al., 2014; Snowdon, 2015) and
increasing numbers of RCTSs are including qualitative components (Lewin et al., 2009).
A number of important benefits of qualitative research conducted alongside RCTs have
been identified including facilitating interpretation of trial findings, exploring
stakeholder perceptions of the feasibility and acceptability of an intervention and
facilitating understanding of the effect of social context in which an intervention is
delivered (Russell et al., 2016). Further detail of the research methodology and
recruitment are described in the Study Three and in Chapter Four.

2.7 Study Three

Study Three utilised a mix-methods design, specifically a questionnaire, to

examine women’s psychosocial outcomes alongside the RCT. Two papers were derived

from this study, the first examined women’s satisfaction with the monitoring and care
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they received as part of the trial and the second examined women’s psychological and
health outcomes of the monitoring women received.
2.7.1 Materials
The questionnaire was constructed using seven scales measuring early labour
experiences, postnatal depression, satisfaction, subjective HRQoL, psychological
distress, and infant feeding. These scales have been successfully applied in maternity
settings in past studies. The questionnaire also included demographic questions and two
open response questions. The properties of the measures will be outlined below.
2.7.1.1 Demographic information
Demographic variables included in the questionnaire were: education level
(based on the Australian Bureau of Statistics (Australian Bureau of Statistics, 2014)),
language spoken at home, Aboriginal and/or Torres Strait Islander origin, marital status,
employment, smoking status, and parity. Further, questions were asked of women who
had previously given birth, including previous methods of birth, previous fetal
monitoring, and satisfaction with previous birth(s). Other demographic data were
collected from hospital records including mother’s age, most recent baby’s date of birth,
use of epidural analgesia, and use of FSE.
2.7.1.2 Satisfaction
2.7.1.2.1 Satisfaction with Electronic Fetal Monitoring Questionnaire
Satisfaction with fetal surveillance was measured using a purpose-designed
scale, Satisfaction with Electronic Fetal Monitoring Questionnaire (S-EFM). The
measure was previously developed and piloted based on earlier research in relation to
fetal monitoring, in particular CTG (Garcia et al., 1985; Hindley et al., 2008; Killien &
Shy, 1989; Snydal, 1988), and limited research conducted on STan technology (Bryson

etal., 2017; Parisaei et al., 2011). The S-EFM included 11-items and required
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participants to respond on a 5-point Likert scale ranging from ‘strongly disagree’ to
‘strongly agree’. Five items were negatively worded and reverse scored. The item ‘I was
concerned about the attachment of the scalp clip’ includes a ‘not applicable’ option as
not all participants received an FSE. Scores were totalled and divided by the number of
questions answered. Higher scores indicate greater satisfaction with the monitoring. A
Cronbach’s alpha of .87 was observed in a pilot of the measure, indicating good internal
consistency (Digenis, 2016).
2.7.1.2.2 Birth Satisfaction Scale

Birth satisfaction was measured using the 10-item Birth Satisfaction Scale
Revised (BSS-R). The BSS-R is a self-report scale that was produced as a shorter form
of the original 30-item BSS (Hollins Martin & Martin, 2014). The BSS-R is an
instrument used to measure satisfaction with maternal birth experience (Hollins-Martin
etal., 2012; Hollins Martin & Martin, 2014; Martin & Fleming, 2011). The BSS-R
consists of one higher-order factor (experience of childbearing) containing three lower-
order factors (quality of care provision, women's personal attributes, and stress
experienced during labour). Four items measure quality of care provision, four items
measure stress during labour, and two items measure women's attributes. Participants
were asked to rate their level of agreement on a Likert-scale with each item (0O=Strongly
Disagree, 1=Disagree, 2=Neither Agree or Disagree, 3=Agree, 4=Strongly Agree), with
four items being reverse-scored. Previous research has reported that the BSS-R is a
robust, valid and reliable multidimensional psychometric instrument for measuring
women's birth satisfaction in the postnatal period (Hollins Martin & Martin, 2014).

In order to make the BSS-R culturally relevant to Australian mothers, one item
was modified to use a different term for “unscathed” (“I came through childbirth

virtually unscathed”). Researchers thought that this term was not often used in
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Australia, so the item was altered to read “I came through childbirth virtually
unharmed”. This was based on advice from previous researchers who made this
modification for use in a study conducted in the United States. Results showed that
United States mothers responded differently when asked if they came through childbirth
unscathed versus unharmed; thus, researchers recommend using “I came through
childbirth virtually unharmed” in US samples in order to gain more meaningful scores
(C; Barbosa-Leiker et al., 2015).
2.7.1.2.3 Positives and negatives of fetal monitoring
Two open ended questions were included to capture options for both women’s

positive and negative experiences of the fetal monitoring they received.

2.7.1.3 Physical and mental health
2.7.1.3.1 Euro Qol-5 Dimensions
Women’s health was examined using the Euro Qol-5 Dimensions (EQ-5D)

classification of one’s own health which was developed by the international EuroQoL
Group (Devlin & Brooks, 2017). The EQ-5D is a widely used measure of health status
consisting of two components. The first is a descriptive system which assesses health in
five dimensions: mobility, self-care, unusual activities, pain/discomfort, and
anxiety/depression. Each dimension has five levels of response (no problems, slight
problems, moderate problems, severe problems, extreme problems/unable to). The
second component of the EQ-5D consists of a visual analogue scale (VAS) on which
perceived health can be rated from 0 (the worst imaginable health) to 100 (the best
imaginable health). The EQ-5D questionnaire is cognitively undemanding, taking only a
few minutes to complete. Its positive psychometric performance has previously been

demonstrated in the maternity context (Petrou et al., 2009).
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2.7.1.3.2 General Health Questionnaire-12

Psychological distress was measured using the twelve-item General Health
Questionnaire (GHQ-12) (Goldberg & Williams, 1991). The GHQ-12 is a shortened
version of a 60-item screening tool and is designed to identify disruptions in normal
functioning and the emergence of psychological morbidity. The GHQ-12 requires
participants to describe how frequently they experience twelve different psychological
health symptoms on a 4-point Likert scale, ranging from 0 (not at all) to 3 (much more
than usual) producing a possible total score range of 0-36. Higher scores indicate lower
levels of psychological health (Golderberg & Williams, 1988). In addition to a total
score, three factors can be derived including social dysfunction (6 items), anxiety (4
items), and loss of confidence (2 items) (EI-Metwally et al., 2018). The GHQ-12 itself
comprises six positively worded descriptions of mood states (e.g "felt able to overcome
difficulties™) and six negatively worded descriptions of mood states (e.g. "felt like a
worthless person”). The psychometric properties of the GHQ-12 are sound and the
measure has good internal consistency, construct validity and discriminant validity, and
has been validated for use within the postnatal setting (Navarro et al., 2007).

2.7.1.3.3 Edinburgh Postnatal Depression Scale

Postnatal depression was measured using the 10-item Edinburgh Postnatal
Depression Scale (EPDS) (Cox et al., 1987). The EPDS is the most widely used
instrument for population-based screening in postnatal depression studies (Dennis,
2004). Items on the EPDS include questions related to maternal feelings during the
previous seven days which refer to depressed mood, anxiety, and suicidal ideation. The
EPDS scale does not include common somatic symptoms, such as appetite change and
insomnia, which may occur naturally in postnatal women. Participants are asked to

respond to statements on a 4-point Likert scale, with each item graded according to



34

severity or duration. Response categories are scored 0, 1, 2, or 3, yielding a summary
score of 0-30 with pre-determined cut points to identify the likely presence of postnatal
depression. A summary score between 0-9 indicates a low risk of experiencing
symptoms of postnatal depression; a score of 10-12 indicates moderate risk of
experiencing symptoms of postnatal depression; and a score of 13 or more indicates a
high risk of experiencing symptoms of postnatal depression (Cox & Holden, 2003;
Lanes et al., 2011).
2.7.1.3.4 Infant feeding

One item was used to measure infant feeding practices. This item was developed
specifically for this study and was based on the Australian National Infant Feeding
Survey (2010) and the World Health Organization’s recommended terms defining
breastfeeding practices, which are used to guide breastfeeding data collection and
reporting (2008). Specifically, women were asked how they were feeding their baby and
were provided with five response options ranging from fully breastfeeding to fully
bottle-feeding.
2.7.2 Procedure

Women from both arms of the RCT conducted at the Women’s and Children’s
Hospital were offered the opportunity to participate in research observing psychosocial
outcomes of the monitoring they received, unless it was deemed not appropriate to
contact the woman to receive the questionnaire at that time (e.g. occurrence of a severe
adverse event, i.e. intrapartum or neonatal death; poor neonatal outcomes; extended
stays in NICU and special care units). Women were recruited between March 2018 and
December 2019. It should be noted that a sample size calculation for this study was not
conducted. This was a pragmatic decision based on feasibility and the fact that the study

was exploratory and not powered on a particular outcome.
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A precursor invitation letter for the questionnaire was sent via mail
approximately six weeks after giving birth. The precursor letter included a brief
description of the study and stated that women would be contacted in the near future
with more information about their potential participation.

A study package was sent one week later via post, thus it was assumed that all
but a minority of women would have received the questionnaire approximately seven
weeks after birth. The specified time of seven weeks was chosen as it was
acknowledged that women could be susceptible to a ‘halo effect’ before this time
(Bennett, 1985). The ‘halo effect’ refers to the initial relief and euphoria that women
may experience which can result in women being less likely to report negatively about
their experiences (Soet et al., 2003). The study package included an information sheet,
consent form, questionnaire, and prepaid return envelope. Two methods of responding
to the questionnaire were offered: a hard-copy questionnaire returned by post or an
electronic questionnaire with an online response option. To participate online, women
were provided with an internet link on the information sheet. The online option was
included with the intention to reduce participation burden and increase response rate
(Dillman et al., 2014; Ponto, 2015). The electronic questionnaire consisted of the same
questions with slightly different formatting.

In an effort to further increase the response rate, participants who did not return
the questionnaire three weeks after it was sent were sent a reminder pack including a
new copy of the information sheet, consent form, and questionnaire. In the event that
the questionnaire was not returned after the mail reminder, an SMS reminder was sent
by the research midwife, which included the link to the online version of the

questionnaire. It was decided that the study information would first be sent via post as
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research indicates that mailed questionnaires can have higher response rates than other
modes of collection (Dillman et al., 2014).

Over the course of the study, two methods were trialled to assess which method
was more effective in increasing response rates. The first 100 participants received the
precursor letter, the study pack, and then another study pack as a reminder, and then a
SMS reminder. The second 100 participants received the precursor letter, study pack
and then a reminder SMS. The first method elicited slightly more participants and
therefore, the decision was made to send women the precursor letter, study pack,
reminder pack, and then a SMS reminder.

Upon return of the questionnaire, data from the paper versions were inputted to a
custom-built management information system. An alert was produced immediately and
sent to the primary researcher and research midwife if a woman’s score on the
Edinburgh Postnatal Depression Scale indicated severe depression (above 13 in total) or
suicidal ideation (1, 2, or 3 on question 10). The research midwife then contacted these
women and appropriate referrals were made as needed.

2.7.2.1 Additional consent for Study Two

Consent for all women willing to participate in Study Three was gained either on
paper or electronically (depending on method of questionnaire completion). At the end
of the psychosocial questionnaire (Study Three), women could express interest to
participate in a further study (Study Two) involving a face-to-face interview in relation
to their experience with the fetal monitoring they received. Women who returned the
questionnaire and indicated they were interested in participating were contacted. Further
details of the procedure for Study Two are explained within Chapter Four.

2.8 Summary
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This chapter has provided a detailed overview of the three studies conducted as
part of this thesis in addition to an overview of the RCT. A flow diagram illustrating
participant recruitment for the two studies conducted alongside the RCT is shown in

Figure 2. Against the backdrop of this discussion, the four papers are now presented.
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CHAPTER 3. WOMEN’S PSYCHOSOCIAL OUTCOMES FOLLOWING AN

EMERGENCY CAESAREAN SECTION
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3.3 Abstract
Background: Given the sudden and unexpected nature of an emergency caesarean
section (EmCS) coupled with an increased risk of psychological distress, it is
particularly important to understand the psychosocial outcomes for women. The aim of
this systematic literature review was to identify, collate and examine the evidence
surrounding women’s psychosocial outcomes of EmCS worldwide.
Methods: The electronic databases of EMBASE, PubMed, Scopus, and PsycINFO were
searched between November 2017 and March 2018. To ensure articles were reflective
of original and recently published research, the search criteria included peer-reviewed
research articles published within the last twenty years (1998 to 2018). All study
designs were included if they incorporated an examination of women’s psychosocial
outcomes after EMCS. Due to inherent heterogeneity of study data, extraction and
synthesis of both qualitative and quantitative data pertaining to key psychosocial
outcomes were organised into coherent themes and analysis was attempted.
Results: In total 17,189 articles were identified. Of these, 208 full text articles were
assessed for eligibility. 149 articles were further excluded, resulting in the inclusion of
66 articles in the current systematic literature review. While meta-analyses were not
possible due to the nature of the heterogeneity, key psychosocial outcomes identified
that were negatively impacted by EmCS included post-traumatic stress, health-related
quality of life, experiences, infant-feeding, satisfaction, and self-esteem. Post-traumatic
stress was one of the most commonly examined psychosocial outcomes, with a strong
consensus that EmCS contributes to both symptoms and diagnosis.
Conclusions: EmCS was found to negatively impact several psychosocial outcomes for
women in particular post-traumatic stress. While investment in technologies and clinical

practice to minimise the number of EmCSs is crucial, further investigations are needed
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to develop effective strategies to prepare and support women who experience this type

of birth.

Keywords: Systematic literature review, childbirth, emergency caesarean section,

psychosocial outcomes, maternal health, postpartum.
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3.4 Introduction

There has been a dramatic increase in caesarean section (CS) rates around the
world over the past three decades, particularly in middle and high income countries
(Mazzoni et al., 2011). At a population level, the World Health Organisation has
concluded that CS rates higher than 10% are not associated with reductions in maternal
and newborn mortality rates (World Health Organization, 2015). Despite this, recent
data has reported rates of 40.5% in Latin America and the Caribbean, 32.3% in
Northern America, 31.1% in Oceania, 25% in Europe, 19.2% in Asia and 7.3% in
Africa (Betran et al., 2016). Globally, CS rates have almost doubled between 2000 and
2015, from 12% to 21% (Boerma et al., 2018).

CSs are broadly classified depending on whether they are an elective or
emergency procedure. An elective CS is defined as a planned, non-emergency delivery
which occurs before initiation of labour (Zanardo et al., 2016). In contrast, emergency
caesarean section (EmCS) is defined as an unplanned CS delivery performed before or
after onset of labour, which is typically urgent and is most often required due to fetal,
maternal or placental conditions (eg. fetal distress, eclampsia, placental/cord accidents,
uterine rupture, failed instrumental birth etc) (le Riche & Hall, 2005; Zanardo et al.,
2016).

While CS has an important place in potentially protecting both mother and baby
from harm, it is associated with short and long term physical and psychological risks
which can extend many years beyond the current delivery and effect the health of the
woman, her child, and future pregnancies (World Health Organization, 2015). In a
review of research on the outcomes of CS, Lobel and DelLuca (2007) noted that the
procedure is uniquely challenging as it combines surgery and birth, events that elicit

very diverse emotional responses. The circumstances surrounding an EmCS add an
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additional layer of complexity to this experience which has thereby prompted
researchers to explore the psychosocial impact of this type of birth. The nature of the
event accompanied by a series of subsequent rapid psychological adjustments may be
distressing, anxiety-provoking and emotionally unsettling for women (Roux &
Rensburg, 2011; Somera et al., 2010).

The primary outcome of obstetric care, is of course, to ensure both mother and
infant remain physically healthy however, psychosocial aspects and outcomes of
maternity care and obstetrics are no less important (Clement, 2001; Haines et al., 2012).
Psychosocial outcomes identified and examined in the literature as potentially related to
CS include: mental health problems such as, postpartum depression, post-traumatic
stress and anxiety; decreased maternal satisfaction with childbirth; the mother infant
relationship; parents' sexual functioning; and health behaviours such as infant feeding.
3.4.1 The current study

Given the nature of EmMCS and the increased risk of psychological distress for
women, it is imperative to gain insight into the diverse psychosocial outcomes for
women experiencing this type of birth. Knowledge and awareness surrounding the
impact of EmCS on women’s psychosocial outcomes is likely to enhance the overall
quality of maternity care. The aim of the current systematic literature review is to
identify, collate, and examine the evidence surrounding women’s psychosocial
outcomes of EmCS.

3.5 Method

A systematic literature review constituting a rigorous method of research for
summarising evidence from multiple studies on a specific topic was undertaken
(Liberati et al., 2009; Nilver et al., 2017). The present study was conducted in

accordance with the Preferred Reporting Items for Systematic Reviews and Meta-
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analyses (PRISMA) recommendations (Moher et al., 2009). An a priori designed study
protocol guided the literature search, study selection and data synthesis, with
quantitative meta-analysis attempted when possible. This systematic review was
registered in the international prospective register of systematic reviews (PROSPERO)
database: CRD42018087677.

3.5.1 Search strategy

The search strategy was designed and developed following consultation with a
health and medical sciences university librarian in order to ensure a comprehensive
search and increase the robustness of the study (Koffel, 2015). The medical and
psychological electronic databases of EMBASE, PubMed, Scopus, and PsycINFO were
searched between November 2017 and March 2018. When conducting searches,
keywords were combined representing the two primary concepts; psychosocial
outcomes and EmCS. In this systematic literature review, psychosocial outcomes were
considered to be variables that encompass social and psychological aspects of an
individual’s life (Long & Cumming, 2013). The Boolean operators ‘OR’ and ‘AND’
were utilised to facilitate maximum inclusion of relevant articles (Aveyard, 2014).
Detailed search algorithms and indexing language used for each database are outlined
in the Additional File 1.

To ensure that included articles were reflective of original and recently
published research, limits were applied within the literature search to incorporate
inclusion criteria such as: research articles, publication within the last twenty years
(1998 to 2018), and peer-reviewed articles (Timmins & McCabe, 2005). Further, the
search was limited to English language publications due to unavailability of funding for
language translation. Grey literature or trial registries were not pursued for practical

purposes.
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3.5.2 Eligibility criteria
Inclusion and exclusion criteria (based on the PICOS [population, intervention,
comparison, outcome, study design] framework) were established in advance and
documented in the review protocol to identify all pertinent studies.
e Population: Women who have delivered via EmCS
e Intervention: EmCS
e Comparison: Any mode of delivery (MoD) where reported, otherwise no
comparison
e Outcomes: Psychosocial variables (i.e. postnatal depression, anxiety, post-
traumatic stress, infant feeding, sexual functioning, satisfaction, views and
experiences)
Study Design: Quantitative (excluding case studies), qualitative or mixed
methods
3.5.3 Study selection
Potential papers were screened initially by title and abstract by two reviewers
who reviewed half of papers each (MB and NT) and full texts were retrieved for those
citations considered potentially relevant for inclusion. Both reviewers completed an
initial subset of papers together in order to ensure consistency in their approach.
Reference lists of retrieved full text papers were examined to identify potentially
relevant studies not captured by electronic searches (Horsley et al., 2011). Full texts of
the remaining articles were independently appraised against the eligibility criteria for
final inclusion by two reviewers (MB and NT). In case of disagreement in the selection

process, a third reviewer was available for consultation.



49

3.5.4 Data extraction

Utilising a data extraction form designed by the authors, MB extracted
descriptive data on study aims, study design, study location, sample size, data collection
period, measures utilised, and included a text description summarising the psychosocial
and EmCS related findings from each study. These data were cross-checked by NT. A
data synthesis of the findings from each article was then performed, involving
identification of prominent and recurrent themes in the literature and the synthesis of
findings from studies under thematic headings. This approach has been described as
flexible, allowing considerable latitude to systematic reviewers, and provides a means
of integrating qualitative and quantitative evidence (Horsley et al., 2011).
3.5.5 Quiality assessment

In line with standard systematic literature review methodology a formal
methodological quality appraisal of each included study was performed using the Mixed
Methods Appraisal Tool (MMAT) version 11 (Pluye et al., 2011). This tool allows for
the critical appraisal of quantitative, qualitative, and mixed methods studies and was
developed to address some of the challenges of critical appraisal in systematic mixed
studies reviews. The MMAT has been validated and used for quality assessment in
similar mixed method systematic reviews (Boerleider et al., 2013). The MMAT
comprises 19 items for appraising the methodological quality of 5 different types of
studies: qualitative studies (4 items), randomised controlled trials (4 items), non-
randomized studies (4 items), quantitative descriptive studies (4 items), and mixed
methods studies (4 items). Based on the number of criteria met for an individual study,
the overall quality assessment rating (QAR) is presented using descriptors *, ** ***,

and **** ranging from * (single criterion met) to **** (all criteria met). Each study
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included in the quality assessment was evaluated by two independent reviewers (MB
and NT). A third reviewer was available for consultation if disagreement occurred.
3.6 Results

3.6.1 Study selection and characteristics

A summary of the search process is illustrated in Figure 3, as recommended by
the PRISMA guidelines (Moher et al., 2009). In total 17,189 articles were initially
identified. For the initial screening, all search results were imported into citation
management software Endnote x7 where 1,068 duplicates were identified and removed,
leaving 16,121 articles (Pubmed, n = 12,960, EMBASE n = 829, PsycINFO n= 56,
Scopus n=2,276). Titles and abstracts were then assessed by two reviewers (MB, NT),
with this process ending with the inclusion of 208 articles. Full texts were then retrieved
for those citations considered potentially relevant and assessed for eligibility by the two
reviewers (MB, NT). Of these 208 articles, 149 were excluded. The most common
reason for exclusion was a lack of differentiation between type of CS when reporting
study results (see Figure 3). Reference lists of included studies were hand searched by
the first author and a further 7 articles were subsequently included. A total of 66
relevant articles (Adams et al., 2012; Adewuya et al., 2006; Ahluwalia et al., 2012; Baas
etal., 2017; Baston et al., 2008; Beck & Watson, 2008; Bergant et al., 1998; Bryanton
et al., 2008; Burcher et al., 2016; Carquillat et al., 2016; Chen & Wang, 2002; Creedy et
al., 2000; Durik et al., 2000; Eckerdal et al., 2018; Enabudoso & Isara, 2011; Fenaroli et
al., 2016; Fenwick et al., 2009; Forti-Buratti et al., 2017; Furuta et al., 2016; Gaillard et
al., 2014; Gamble & Creedy, 2005; Gibbins & Thomson, 2001; Goker et al., 2012;
Graham et al., 1999; Guittier et al., 2014; Handelzalts et al., 2017; Herishanu-Gilutz et
al., 2009; Hobbs et al., 2016; Iwata, 2015; Jansen, Duvekot, et al., 2007; Karlstrom,

2017; Karlstrom et al., 2007; Loto et al., 2010; Loto et al., 2009; Lurie et al., 2013;
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Maclean et al., 2000; Modarres et al., 2012; Noyman-Veksler et al., 2015; O'Reilly et
al., 2014, Patel et al., 2005; Porter et al., 2007; Redshaw & Hockley, 2010; Rowlands &
Redshaw, 2012; Ryding et al., 1998a; Ryding et al., 1998b; Ryding, 2000; Safarinejad
et al., 2009; Saisto et al., 2001; Sarah et al., 2017; Shorten et al., 2014; Soderquist et al.,
2002; Somera et al., 2010; Spaich et al., 2013; Storksen et al., 2013; Tham et al., 2007;
Tham et al., 2010; Trivino-Juarez et al., 2017; Tully & Ball, 2013; Ukpong & Owolabi,
2006; Vossheck-Elsebusch et al., 2014; Wijma et al., 2002; Wiklund et al., 2009;
Wiklund et al., 2008; Xie et al., 2011; Yang et al., 2011; Zanardo et al., 2016) were thus

included in the current systematic literature review.



52

)
= Records identified through database searching
=)
= (n=17,189)
=
o
=
=}
=
[}
=
= v
- Records after duplicates removed
(1 =16,121 (Embase: n = 829, PsychInfo: n = 56, PubMed: n = 12,960 Scopus n = 2.276))
'
e v
-
E Records screened (fitle and abstract) Records excluded
g (n=16,121) > (n=15894)
77}
—
Full-text articles assessed for eligibility Full-text articles excluded, with
(n=208) > reasons
: =149)
z (n
=
= Did not specify type of CS
2P (n=164)
= Article could not be located
v (n=18)
Not a primary study
— Studies mcluded (n=16)
—_— (n=59) Subgroup (EmCS) analysis not
performed
. . . (n=13)
- Additional articles identified R EmCS women were excludad
= through references > n=6)
% (=7 Examined infant outcomes
= (=1
. Did not examine psychosocial
Studies included in systematic literature )
T outcomes of women
rei lew (n=16)
(n=66) Other
(n=15)

Figure 3. Search and Selection Flow Diagram.
3.6.2 Description of included studies

Characteristics of the 66 included studies are presented in Table 1. Studies were
conducted in 22 different countries with the majority conducted in Sweden (n = 12),
followed by the UK (n = 10), and then Nigeria (n = 5). Most studies were quantitative in
nature (n = 51), followed by qualitative (n = 14) and just one study with mixed methods.

Cross sectional (n = 19) and prospective designs (n = 31) were most prevalent.
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Table 1

Summary Characteristics of Included Studies

Author/ . Study Time Study Psychosocial ~Relevant key MMAT

Year Alm Study design location Participants frame period Measure outcomes findings QAR?
To assess the
association
17 MoD
between mode & 30 Short form of the 0 _was no.t
. weeks . associated with
Adams of delivery Prospective estation Hopkins Emotional the presence of
' (MoD) and P Norway 55, 814 g 1998-2008 Symptom _ Pr sk
2012 Cohort and 6 . Distress emotional
maternal Checklist-25 .
months distress
postpartum ostpartum (SCL-8) ostpartum
emotional postp postp ‘
distress.

2 Mixed Methods Appraisal Tool Quality Assessment Rating
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Author/

udy

Time Study

Psychosocial

Relevant key MMAT

Year Alm Study design location Participants frame period Measure outcomes findings QAR?
Instrumental
MINI delivery and
International Emergency
Neuropsychiatric Caesarean
To estimate the Interview, Index Section
prevalence of marital (EmCS) were
Adewuya PT.SD.after Cross- o 6 weeks satisfaction, associated.with
" childbirth and . Nigeria 876 Medical PTSD PTSD, while ~ *****
2006 . sectional postpartum .
to examine Outcomes Study elective
associated Social Support caesarean
factors. Survey, Life section (EICS)
events scale, sections
Labour agentry showed no
scale significant

effect.



Ahluwalia,
2012

To assess the
relationship
between MoD
and
breastfeeding.

Prospective
longitudinal

United
States

3,026

Before
birth and
10 times
during the
year after
birth.

2005-2006 Study specific

Breastfeeding

55

Median
breastfeeding
duration was
20.6 weeks for
EmCS.
Breastfeeding
duration
among women
who initiated
breastfeeding
show that the
prevalence of
breastfeeding
at any time
through 60
weeks after
delivery was
lowest for
those who had
induced
vaginal
delivery (VD)
or EmCS than
among those in
the other two
groups
(spontaneous
VD or planned
CS).
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Author/
Year

Aim Study design

udy
location

Time

Participants
P frame

Study
period

Measure

Psychosocial
outcomes

Relevant key MMAT
findings QAR?

Beck, 2008

To explore the
impact of birth
trauma on
mothers’ breast
feeding
experiences.

Qualitative

New
Zealand,
us,

Australia, 52

UK,
Canada

Not
specified

Not
specified

Study specific

Infant feeding

Women
repeatedly
explained that
their decision
to breastfeed
was driven by
their need to
make amends
to the infants
for the
traumatic way
they had
arrived into the
world, for
example, by
EmCS.

*kkkk
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Author/ Aim Studv desian udy Particinants Time Study Measure Psychosocial Relevant key MMAT
Year y g location P frame period outcomes findings QAR?
MoD effected
experiences of
To understand care. Women
the relationship who had an
between client- 20 and 34 unplanned CS
related factors weeks - were more
and the Prospective  Netherlan regnant Study specific and Experience of likely to
Baas, 2017 . pect 2,377 preg 2009-2011 Labour Agency P KElY s
experience of  longitudinal ds and 6 care indicate that
N Scale
midwifery care weeks they had
during postpartum received “less
childbirth to than good”
improve care. midwifery care
during
childbirth.
EmCS was a
To examine factor
what factors contributing to
England .
Baston relate to Prospective  and 3 years Satisfaction of anegative
' women's 2,048 2003-2004 Study specific . appraisal of Fkkk
2008 . Cohort Netherlan postpartum experience L
appraisal of ds birth in
their birth three England and
years later. the

Netherlands.
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Author/ Aim Study design udy Participants Time Study Measure Psychosocial Relevant key MMAT
Year location frame period outcomes findings QAR?
Women who
experienced
To study the emergency
subjective surgical
psychological EPDS, Trait- intervention
Bergant,  and physical Cross- . 5 days Anxiety Burden of (EmCS and
1998 stressful sectional Austria 1,250 postpartum 1993-1994 Inventory, Burden childbirth vacuum -
experience of of childbirth extraction)
childbirth demonstrated
burden. higher
childbirth
burden scores.
To determine
;ar(;?i[:st that Women who
women’s had a planned
. . . CS birth
perceptions of Questionnaire
o . scored
Bryanton the Ch.”dblrth Prospective 12-47 hours Me-asurlng Perceptions of significantly
' experience and Canada 652 2004-2005 Attitudes About . . Fkokk
2008 . cohort postpartum birth lower on birth
to examine Labpur and perception
yahéﬂ\:\?irtk:htisee Delivery than those who
type of birth a had an EmCS
oraVD.
woman

experiences.
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Author/ Aim Studv desian udy Particinants Time Study Measure Psychosocial Relevant key MMAT
Year y g location P frame period outcomes findings QAR?
Four key
themes
To elicit emerged from
women’s patients’
narratives of unplanned CS
their unplanned narratives:
Burcher,  CSbirths to - United 2-6 weeks  Not - Regret and poor I
2016 identify Qualitative States postpartum specified Study specific dissatisfaction communicatio
potentially n, fear of the
alterable factors operating
that contribute room, distrust
to CS regret. of the medical
team, and loss
of control.
To compare
subjective Women who
childbirth . Questionnaire for had an EmCS
. . Switzerla . o were at highest
Carquillat, experience Cross- 4-6 weeks Assessing Childbirth .
. . nd and 291 2014-2015 o X risk of faleiei
2016 according to sectional postpartum Childbirth Experience N
. France . experiencing
different Experience e
) childbirth ina
delivery

methods.

negative way.
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Author/ Aim Studv desian udy Particinants Time Study Measure Psychosocial Relevant key MMAT
Year y g location P frame period outcomes findings QAR?
The Beck
To compare Depression There was no
Inventory, The -
women who Perceived Stress association
had a VD with Scale. The Depression found in this
those who had Interp,ersonal perlzeive d ’ study between
in ross- . -week . h f
Chen, 2002 aCsi . c O§S Taiwan 357 6-weeks Support stress, social the type oF CS s
depression, sectional postpartum . . (planned or
erceived Evaluation List support, self- emergency)
P . (ISEL) Short esteem gency
stress, social and
support, and Form, psychosocial
' Coopersmith’s
self-esteem. measures.
Self-Esteem

Inventory
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Author/ Aim Study design udy Participants Time Study Measure Psychosocial Relevant key MMAT
Year location frame period outcomes findings QAR?
To determine
the incidence of
acute trauma
symptoms and
PTSD in The experience
women as a of an EmCS
Creedy result of thei.r Prospective . 4-6 weeks Posttraumatic wfa\s correlated
' labour and birth - Australia 499 1997-1998 Stress Symptoms PTSD with the Fkxk
2000 . Longitudinal postpartum . .
experiences, interview development
and to identify of trauma
factors that symptoms.

contributed to
the women’s
psychological
distress.
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Author/

udy

Time

Study

Psychosocial

Relevant key MMAT

Year Alm Study design location Participants frame period Measure outcomes findings QAR?
To examine if
unplanned CS The
would be sychological
The Eysenck psy . g
related to less . . experiences
. Personality Mother-infant . .
optimal . . associated with
Inventory Form, interactions, .
outcomes and .. delivery by
. The Centre for Neuroticism,
. that this N . 4 and 12 . . . unplanned CS,
Durick, . . Longitudinal United Not Epidemiologic Depression,
relationship 570 months - . by planned CS, ****
2000 cohort States specified  Studies Self-esteem,
would be postpartum . . or VD are
. Depression Scale, appraisal of the . .
mediated by . . distinct, and
, Rosenberg's birth
mother's . unplanned CS
. (1965) self-esteem experience. .
appraisal of the deliveries are
. scale .
delivery and appraised most

would attenuate
over time.

negatively.
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Author/ Aim Studv desian udy Particinants Time Study Measure Psychosocial Relevant key MMAT
Year y g location P frame period outcomes findings QAR?
A higher
prevalence of
depressive
symptoms at 6
118th weeks
gestational postpartum
week, was noted
To explore the
association the 32nd among women
Eckerdal, between MoD Longitudinal Sweden 3888 week of 2009-2014 EPDS PostparFum who delivered .
2017 ohort pregnancy, depression by EmCS,
and postpartum
. at 6 weeks, whereas no
depression. . L
6 significant
months association
postpartum with MoD was
found

regarding PND
at six months
postpartum.
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Author/ Aim Studv desian udy Particinants Time Study Measure Psychosocial Relevant key MMAT
Year y g location P frame period outcomes findings QAR?

T;\{jj;:h;f Satisfaction
P . . with CS was
satisfaction, o
and associated significantly

En ross- N 2— - . . higher amon

abudoso factors, among N 08 Nigeria 211 5 days 010 Study specific Satisfaction IGNEF AMONG e

, 2011 sectional postpartum women who

women who
had EICS as
had recently .
; compared with

delivered by EMCS
CsS. '
To explore the
influence of
cognitive and
emotional
variables on
labour and Between 32 There was no
delivery and 37 Wijma Delivery relationship

Fenaroli outcomes and Lonaitudinal weeks of Expectancy Childbirth found between

2016 " examine how cohgrt Italy 121 pregnancy 2010-2012 Questionnaire, expectations, MoD and Fkxk
individual and 30-40 EPDS, Dyadic depression perceived
characteristics, days Adjustment Scale emotional
couple postpartum experience.

adjustment, and
medical factors

influence the
childbirth
experience.
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Author/ . . Study
Year Alm Study design location

Participants

Time Study
frame period

Measure

Psychosocial
outcomes

Relevant key MMAT
findings QAR?

To explore
Fenwick, women’s
2009 experiences of
CS.

Qualitative ~ England 21

Between 7
and 32
weeks
postpartum

1999-2000

Experiences

Feelings of
failure were
present
whether or not
the CS was
planned or an
emergency,
and these
feelings had an
impact on their
status passage
to motherhood
for several
reasons. The — *****
surgery
resulted in the
loss of
women’s
familiar,
normal,
healthy body.
From their
perspective,
their body had
let them down,
denying them a
normal birth.
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Author/ Aim Study design udy Participants Time Study Measure Psychosocial Relevant key MMAT
Year location frame period outcomes findings QAR?
No significant
differences
To compare the between the
mother-to- two CSin
Forti- infant bond of _ 48-72 hrs Moth_er—to—lnfant . bonding,
Buratti, mother-s who  Prospective Spain 116 and 10-12  Not B Bonding Scale, Moth_er—mfant newborn i
2017 gave birthby  cohort weeks after specified responses to bonding response to
elective C- delivery separation separation or
section versus type of feeding
EmCS. were observed
at any time
points.
To identify
factors
associated with EmCS was a
birth-related high risk factor
Furuta, post-traumatic ~ Prospective England 1824 6-8 weeks Impact of Event PTSD for post_— .
2016 stress cohort postpartum Scale traumatic
symptoms stress
during the early symptoms.
postnatal

period.
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Author/ Aim Studv desian udy Particinants Time Study Measure Psychosocial Relevant key MMAT
Year y g location P frame period outcomes findings QAR?
Women who
had an EmCS
To examine the or operative
relationship Mini-International YD were more
between MoD . likely to meet
Neuropsychiatric g .
Gamble and symptoms Prospective 72 hrs and Interview-Post- the diagnostic
" of P Australia 400 4-6 weeks  2001-2002 . PTSD criteria for Fkkk
2005 . cohort Traumatic Stress
psychological postpartum Disorder PTSD than
trauma at 4-6 women who
weeks (MINI-PTSD) had an EICS
postpartum section or
spontaneous
VD.
. . Women with
To identify PND did not
socio- 32-41 .
. differ from the
demographic, weeks others in MoD
Gaillard,  psychosocial Prospective gestation, EPDS (French . ek
2014 and obstetrical cohort France 812 and 2007-2009 version) Depression \(/s;c:::neous
risk factors of 6-8 weeks ginal,
ostpartum ostpartum assisted
postpart postp vaginal, EmCS
depression.

or ECS).
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Author/ Aim Studv desian udy Particinants Time Study Measure Psychosocial Relevant key MMAT
Year y g location P frame period outcomes findings QAR?
Women
To explore, expressed
describe and ozitive
understand the P .
. feelings about
expectations )
Gibbins durin 2 weeks Not their labours,
' g Qualitative ~ England 8 . . Study specific Experiences  even though all *****
2001 pregnancy and post birth  specified
women felt
subsequent
experiences of that labour was
chlioldbirth in different to
what they had
women.
expected.
To determine Delivering by
the effect of spontaneous
Goker MoD on the Cross- 6 weeks Not i VD, ECS, or
' . . Turk 1 o EPD D j ' kel
2012 risk of sectional urkey 318 postpartum specified S epression EmCS had no
postpartum effect on
depression. EPDS scores.
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Author/ Aim Study design udy Participants Time Study Measure Psychosocial Relevant key MMAT
Year location frame period outcomes findings QAR?
Women
undergoing
EICS section
generally
received
adequate
To assess the information;
degree and however, with
nature of EmCS, half of
women’s the women had
involvement in 3-4 days . . not received
Graham,  the decision to - and 6-12 . Satlsfac_t 1on enough i
1999 deliver by CS Qualitative ~ Scotland 166 weeks 1995-1996 Study specific and glecmon iformation
section, and postpartum making during
women’s pregnancy. A
satisfaction significant
with this proportion of
involvement. women
experienced
negative
feelings,
particularly
with EmCS

(30%).
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Author/

udy

Time

Study

Psychosocial

Relevant key MMAT

Year Alm Study design location Participants frame period Measure outcomes findings QAR?
The MoD
directly
To determine impacted on
important key delivery
elements experience
S(;J 1|'Zt|er, ;S;(:E':: Si;’;'th Qualitative :(\;wtzerla 24 :Jloit\g:rita 2012 Study specific Experiences ::t:;gsz: Fkkk
experience control,
according to emotions, and
the MoD. the first
moments with
the newborn.
To compare the
impacts on
childbirth
t\axperience of Subiective Unexpected
planned ChiIJdbirth MoD (EmCS)
dellvgry Upto 72 Experience results in a-
Handelzalt (electlvg ©3 Cro§s- Israel 469 hours 2014-2015 Questionnaire and Experience more MEGAUVE oo
s, 2017 and vaginal sectional birth
. postpartum Personal .
delivery) versus . experience
N Information
unplanned' Questionnaire than a planned
delivery MoD.
(vacuum

extraction or
EmCS).
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Time
frame

Author/ . Study

. Study
Year Alm Study design location

period

Psychosocial
outcomes

Participants Measure

Relevant key MMAT
findings QAR?

To examine the
significance of
the subjective
experience of
mothers who
gave birth by
an EmCS.

Herishanu-
Gilutz,
2009

Qualitative  Finland 10 4-6 months specified Study specific Experiences

Themes were
identified
related to the
traumatic
experience of
the operation,
e.g. sense of
loss of control
regarding the
decision to
operate,
feeling of fear
and anger
toward the
caretaking
staff.

*kkkk
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Author/ Aim Studv desian udy Particinants Time Study Measure Psychosocial Relevant key MMAT
Year y g location P frame period outcomes findings QAR?
Women who
delivered by
EmCS had a
higher
proportion of
To examine breastfeeding
MoD and difficulties (41
0
breastfeeding 34-36 rﬁg,r:rlgslézer?:es
Hobbs :jnul :;i?oonn,and Prospective \g;veesi:tsion before (67 %)
' , . ge H *kkk
2016 difficulties Cohort Canada 3021 and 12-14 2008 Not specified Infant feeding ?nd aﬂe-r (58
%) leaving the
reported by months hospital. when
mothers at 4 postpartum pria,

months
postpartum.

compared to
VD (29 %, 40
%, and 52 %,
respectively)
or planned CS
(33 %, 49 %,
and 41 %,
respectively).
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Author/ Aim Studv desian Particinants Time Study Measure Psychosocial Relevant key MMAT
Year y g P frame period outcomes findings QAR?
To identify 1 day EPDS, The Six variables
factors for Postnatal .
. before reliably
predicting post- . Accumulated . ——
hospital . predicted the
partum . . Fatigue Scale, The .
Iwata, . Prospective discharge, . risk of
depressive 2012-2013 Postpartum Depression
2015 Cohort 1,2,4,and postpartum
symptoms after 6 months Maternal depression
childbirth in o Confidence Scale, incplu o
Japanese P The Childcare g
partum. EmCS.
women. Value Scale
Patients after
VD had higher
mean physical
HRQoL scores
To investiaate 12-24 hrs than after CS.
fatique ang after VD The The average
Jansen HR%OL in Prospective and 24- Multidimensional period to reach
’ P 48hr after  2003-2004 Fatigue Inventory, HRQoL full physical =~ *****
2007 women after cohort
CSand 1,3, EuroQoL 5D, recovery was 3
VD, EICS, and
EmCs weeks Short-Form 36 weeks after
' postpartum VD, 6 weeks
after elective
CS,and 6
weeks after

EmCS.
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Author/ Aim Study design Study Participants Time Study Measure Psychosocial Relevant key MMAT
Year location frame period outcomes findings QAR?
To compare
self-reported
birth outcomes Mid
for women pregnancy
undergoing (18-19 Birth
birth through weeks), late experience
Karlstrom, spontaneous Prospective pregnancy ( Not - Birth fear and  were more
2017 onset of labour Longitudinal Sweden 870 32-34 specified Study specific experience among women -
between those weeks), 2 having an
who actually months and EmCS.
had a vaginal 1 year
birth and those postpartum/
who eventually
had an EmCS.
To investigate
women's The risk of a
experience of negative birth
postoperative experience was
Karlstrom. pai_n and pain Cross- 2-9 days 2004 and The Visual _ 80% higher for
relief after CS . Sweden 60 Analog Scale, and Experiences ~ women faleied
2007 sectional postpartum 2005 - .
and factors study specific undergoing an
associated with EmCS
pain assessment compared with
and the birth elective CS.

experience.
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Author/

udy Time

Study

Psychosocial

Relevant key MMAT

Year Alm Study design location Participants frame period Measure outcomes findings QAR?
To ex_an_une the Factors that
association were
between the PI’IOI’. o Rosenberg self- significantly
MoD, self- hospital . .
esteem. and Prospective discharae esteem scale and associated with

Loto, 2010 N P Nigeria 115 g 2007-2008 parent—child Self-esteem low self- il
parenting self-  cohort and 6 . . .
. relationship esteem include
efficacy both at weeks . . L
. questionnaire being single
delivery and at postpartum .
6 weeks and having
EmCS.
postpartum.
To assess the
level of self-
esteem of
ly deli
newly delivered EmCS closely
mothers who .
correlated with
had CS and Cross- Rosenberg self- low self-
Loto, 2009 evaluate the . Nigeria 109 2007-2008 g Self-esteem . falakaled
. sectional esteem scale esteem in
sociodemograp
. women who
hic and
. had CS.
obstetrics

correlates of
low self-esteem
in them.
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Sexual
:’ec;ﬁz;aluate function did
Lurie behaviour Prospective 6,12, and Female Sexual Sexual Zic;]tn?;:z:;tly
’ longitudinall Israel 2 24 k 2010-2011 . . Fkkk
2013 .O gitudinally cohort srae 8 Weeks 010-20 Function Index Function by MoD at 6,
in the postpartum
12, or 24
postpartum weeks
period by MoD. postpartum,
Women who
gave birth
To examine gssmted by
) instrumental
women's delivery
distress in
response to one reported the
p childbirth
of four Impact of Event Experience event as
Maclean, ~ obstetric Cro§s- England 40 6 weeks 1996-1997 Scalt_a, Hospital wellbeing, distinctly more ****
2000 procedures: sectional postpartum Anxiety and . . .
. distress distressing
spontaneous Depression Scale
. than the
VD; induced .
women in the
VD;
. other three
instrumental obstetric
VD; or, EmCS.
» O EM groups (VD;
induced VD;

EmCS).
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To estimate the
prevalence of
childbirth- Esnfsc‘;":f a
related post- Post-traumatic o
Modarres i Cross- 6-8 weeks contributing
" traum r X Iran 4 . 2 mptom Scale- PTSD falaiai
2012 fraumatic stress sectional ra 00 after birth 009 Sy pFO Scale S factor to PTSD
symptoms and Interview after
its obstetric and -
. . childbirth.
perinatal risk
factors.
. . No effect was
To investigate
. found of the
the protective
Post-partum MoD on
role of sense of . . .
bonding bonding with
coherence . . .
(SOC) and questionnaire, the infant. An
. Post-traumatic EmCS
perceived diagnostic scale,  Depression redicted an
Noyman-  social support . 6 and 12 g ’ pre ’ P .
. Prospective Not Edinburgh post-  bonding, increase in
Veksler, in the effect of Longitudinal Israel 142 weeks specified natal depression ~ PTSD, social PTSD .
2015 EmCS/ELCS g postpartum " clepres ' .
questionnaire, support symptoms in
on postnatal g
. Sense of Time 2, but
psychological .
coherence, Social only among
symptoms and .
o . support women with
impairment in . .
. questionnaire low levels of
mother—infant . .
. Time-1 social
bonding.

support.
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Sense of
control during
labour and
To establish a Sf':}‘:ﬁiﬁf‘s
greater Labour Agentry .g y
. Sense of higher for
understanding Scale, Maternal control during . women who
O'Reill of the Cross- At least 6-8 Self Report the deliver ’ had a
Y- emotional and . France 201 weeks 2011-2012 Inventory, Y, falaielee
2014 o sectional e maternal self-  spontaneous
cognitive postpartum Unconditional
. esteem self- VD when
mechanisms Self-Acceptance
. . . . acceptance compared to
associated with Questionnaire
cs those who had

undergone an
instrumental
VD, a planned,
or an EmCS.
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To assess the
association
between
elective CS
section and PD
compared with
planned VD No increased
and whether Prospective 8 weeks . risk of PD was
Patel, 2005 EMCS or cohort UK 10,934 postpartum 1991-1992 EPDS Depression found between Fkkkk

assisted VD is
associated with
PD compared
with
spontaneous
vaginal
delivery.

MoD.
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Time Study

Psychosocial

Relevant key MMAT

Aim Study design Participant . -
! udy desig 1CIPants - rame period findings QAR?
To explore the
factors that Many women
had never had
women an operation
identified as P
; ; before and the
distressing so Mixed Up to 22 fact that their
asto years 2002 Study specific Fkkk
methods CS was
understand postpartum ot
: classified as an

their responses cemereency””
to standard . gency

. frightened
questions on

. . them.

satisfaction.
To gain a better Fear and
understanding confrontation
of CS by with the
i igati I h . Experi
mvestlg’atlng Qualitative 3 months 2006 Study specific Xperiences unexpected I
women’s recent postpartum were themes

experiences and
reflections on
their care.

identified from
women who
had an EmCS.
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Women having
unplanned CS
section births
To examine the er\g;inally
EL‘;’;Z&:LZ?;“ more likely to
rt PTSD-
outcomes of PTSD and :;S: tRTS
Rowlands, vyomen inthe Cro§s- England 5332 8 months 2010 Study specific general . symptoms, falakaled
2012 first three sectional postpartum psychological
however, there
months after outcomes Was 1o
birth, and association
whgther these between PTSD
varied by MoD.
type symptoms
and planned
CS section

births.
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To desclrlbe 55% of women
womens experienced
thoughts and . P
. . intense fear for
feelings during . .
their own life
the process of a .
delivery that or that of their
g .3:1 . baby. 8% felt
Ryding, I 2 days after Not - PTSD and very badly .
1998 EmCS,-to- Qualitative - Sweden 53 birth specified Study specific Experiences treated by the
ascertain if an
. staff. Almost
EmCS might
. all women had
fulfil the
adequate
stressor

criterion PTSD
according to
DMS IV.

knowledge of
the reasons for
the EmCS.



Ryding,
Wijma
1998

To compare the
psychological
reactions of

women after Prospective Sweden
EmCS, EIC, cohort

instrumental

VD, and

normal VD.

326

2 days and
1 month
postpartum

1992-1993

Wijma Delivery

Expectancy

Experience

Questionnaire

the Impact of Experiences
Event Self-Rating and trauma
Scalel, 35-item

version of the

Symptoms Check

List

The EmCS
group reported
the most
negative
delivery
experience at
both times,
followed by
the IVD group.
At a few days
postpartum the
EmCS group
experienced
more general
mental distress
than the VD
group, but not
when
compared with
the EICS or the
instrumental
VD groups. At
1 month
postpartum the
EmCS group
showed more
symptoms of
post-traumatic
stress than the
ECS and
instrumental

83

*kkk



84
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VD groups,
but not when
compared to
the VD group.
The narratives
of the 25
women were
To investigate categorized as
the possibilit follows:
P . Y Pattern 1 -
to categorize i
, confidence
women s
_ whatever
experiences of happens (n 5):
EmCS based on A few days PP '

. Pattern 2 -
Ryding, the patterns and 1-2 Not Study specific Experiences ositive *
2000 displayed in months specified ysp P P .

. . expectations
their narration postpartum. L
turning into

of the event,
and to describe
typical features
of those
categories.

disappointment
(n7); Pattern 3
- fears that
come true (n
9); and Pattern
4 - confusion
and amnesia (n
4).
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. Women with
To quantify the
quantify VD and EmCS
relationship had
between MoD .
statistically
and subsequent Female Sexual L
o Every . significant
incidence of Function Index
. . month post lower Female
Safarinejad sexual Prospective . (FSFI), and Sexual
. 912 delivery 2006-2007 . . Sexual Fkkkok
, 2009 dysfunction and cohort International Function, QoL .
T up to 12 . Function Index
impairment of Index of Erectile
. . months. . (FSFI) scores
quality of life Function (I1EF),
. as compared
(QOL) both in .
women and with planned
CS Section

their husbands.

women
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To examine the
extent to which
personality Beck’s
characteristics, Depression
depression, fear Inventory, the
n
and aecgoi\;ter NEO-PI Scale for Strongest
anxiety about neuroticism, a . . predictors of
week of . Disappointmen . .
Saisto pregnancy and Prospective regnancy, Not partnership t with deliver disappointment
’ delivery, and p. . Finland 211 Preg y: - satisfaction scale, y with delivery =~ *****
2001 . . Longitudinal and 2-3 specified and
socio-economic a Pregnancy i . were labour
months . satisfaction .
background, Anxiety Scale, a pain and
) after . .
predict . revised version of EmCS.
. . delivery
disappointment a fear-of-
with delivery childbirth
and the risk of questionnaire
puerperal

depression.
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The prevalence
of postpartum
depression is
To investigate 33.4%,
the relationship respectively, of
Sarah, between type of Cross- . Not Beck depression . which 13.8%
2017 delivery and sectional Iran Unspecifed specified 2013 inventory Depression related to -
postpartum EmCS, 7.2%
depression. of vaginal

deliveries, and
8% of elective
CS.



Shorten,
2014

To explore
women’s
values and
expectations
during their
process of
decision
making about
the next birth.

Qualitative

Australia 187

36-38

weeks

pregnant Not

and 6-8 specified
weeks

postpartum

Study specific

Decisions after
prior CS

Women
described long
labours ending
in CS did not
want to go
through it
again, and
especially did
not want to
repeat the
“emergency”’
scenario. Many
described a
sense of loss
after the
previous CS
experience and
expressed a
personal need
to remedy this
feeling through
a better
experience in
the next birth.
“After an
emergency CS
| felt | had
failed, | felt
cheated of the
childbirth
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experience |
had wanted”.
Traumatic
stress
symptoms and
To study .
whether or not having a PTSD
symptom
a more stressful ’
Soderquist, delivery was Cross- Not Traumatic event  Traumatic profile were
quIst .. y . Sweden 1550 . 1994-1995 both falaiai
2002 positively sectional specified scale stress s
significantly
related to

traumatic stress
after childbirth.

related to the
experience of
an EmCS or an
instrumental
VD.
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Seven themes
were identified
describing the
women’s
experience: (1)
Ivzsﬁllg e It was for the
. best, (2) I did
experience of not have
an EmCS birth 1-5 days
. . control, (3)
Somera to gain a better after birth Not Open-ended Everythin
' understanding Canadian 9 and 11-27 - P . Experience y . g falakaile
2010 . specified  questions was going to
of their days after be okay, (4) |
thoughts, and birth Y
. was so
feelings disappointed
throughout the PP '
birth process (5) 1 was so
P ' scared, (6) |
could not
believe it and
(7) I was

excited.
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There were no
women in the
subgroup with

To investigate EmCS who
score

the extent to S

) indicating an
which
i i overall
satisfaction negative birth
with childbirth exgerience
Spaich, depends on the  Prospective Not Salmon’s Item . T
2013 MoD, and cohort Germany 335 specified 2010-2011 List Experience The sybjectlve

experience of

evaluated .
birth was

factors .

- described as
determining vood/ve
postpartum g Y

satisfaction.

good’ in 89%
of the women
who
underwent
EmCS.
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EmCS and

To assess the vacuurr_1

relation extraction
Storksen,  between fear of Prospective Weeks 17 Wijma Delivery were

’ I P Norway 1657 and 32 2009-2011 Expectancy Fear associated with *****
2013 childbirth and  cohort . .
pregnant Questionnaire fear of

previous birth
experiences.

childbirth in
subsequent
pregnancies.
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Author/ . . .. Psychosocial Relevant key MMAT
Year Aim Study design Participants findings QAR?
To examine the
associations
between new 25% of the
mother’s sense women
of coherence reported
(SOC) and symptoms of
obstetric and post-traumatic
demographic stress to a
variables a few moderate
days . Coherence Scale degree
Tham, postpartum, Prospective (SOC-13), Impact PTSD (indicatinga  ****
2007 cohort
and post- of Event Scale need for
traumatic stress follow-up),
symptoms 3 and 9% had a
months’ high degree of
postpartum in symptoms
relation to (indicating
women who possible
had undergone PTSD).

an emergency
CS section.



Tham,
2010

To describe
women with
and without
symptoms of
post-traumatic
stress
following
EmCS, and
how they
perceived the
support
received in
connection with
the birth of
their child.

Qualitative ~ Sweden 84

6-7 months Not
postpartum specified

Questions seeking
the women’s
experienced social
and emotional
support from the
staff

and from their
families

Experience and
support

94

The midwives’
action, the
content and
organisation of
care, the
women’s
emotions, and
the role of the
family were
main
categories that
seemed to
influence the
interviewees’
perceptions of
support in
connection
with childbirth.
Women with
PTSS further
mentioned
nervous or
non-interested
midwives,
intense fear
and feelings of
shame during
delivery, lack
of postnatal
follow-up,
long-term

B X
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Author/
Year

Aim

Study design

udy
location

Participants

Time
frame

Study
period

Measure

Psychosocial
outcomes

Relevant key MMAT
findings QAR?

postpartum
fatigue and
inadequate
help from
husbands as
influencing
factors.
Women
without
symptoms
reported
involvement in
the EmCS
decision and a
feeling of
relief.



Trivino-
Juarez,
2017

To conduct a

longitudinal

study to

analyse

differences in

HRQoL at the

sixth week and  Prospective
sixth month Longitudinal
postpartum,

with mode of

birth as the

main

independent

variable.

pain 547

6 weeks
and 6
months
postpartum

2013-2014 EPDS, SF-36

HRQoL

Women who
had vaginal,
forceps or
vacuum-
extraction
births at the
sixth week
postpartum
reported better
physical
functioning
than women
who had
elective or
EmCS. At the
sixth month
postpartum, a
significantly
higher
proportion of
women in the
forceps group
(34%) than in
the EmCS
group (15%)
reported being
less satisfied
with their
sexual
relations than
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before
pregnancy.
\Tvzr:::,zme All mothers
. described
experiences of .
Tully and Not labour prior to
, I i - . . A
2013 explanations Qualitative ~ England 115 specified 2006-2009 Study specific Experiences their

for undergoing
cesarean
delivery.

unscheduled
caesareans as
wasted effort.
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To investigate
postpartum
emotional
distress
mcludm_g There was no
depression . .
women who relationship
General Health between the
had a CS by . . .
Ukpong comparing Cross- 6-8 weeks  Not Questionnaire Depression depression
’ . Nigeria 94 - (GHQ-30), Beck ’ scores and Fkokk
2006 them at 6-8 sectional postpartum  specified . general health .
Depression being
weeks .

. inventory scheduled for
following either EICS or
childbirth with EMCS
47 matched '
controls who
had normal
vaginal

delivery.
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Posttraumatic
Diagnostic
Scale (PDS),
University of
California, Los
Angeles Social
. Support The mean PDS
To replicate Inventory (Postiraumatic
earlier findings (UCLA-SSI-d), . .
. . . Diagnostic
regarding the Peritraumatic
- L Scale) score
prediction of Dissociative
. for women
PTSD levels Experience
Vossbeck- ¢ 1 owin Prospective Not Questionnaire whohadan — xxexx
Elsebusch, o g P Germany 224 1-6 months . PTSD EmCS were
childbirthby  cohort specified (PDEQ), L
2014 . significantly
known Posttraumatic A
o higher than the
prenatal, Cognitions
. PDS score for
perinatal and Inventory (PTCI),
women who
postnatal Responses
. . had a normal
predictors. to Intrusions VD

Questionnaire
(RIQ), German
version of the
Perseverative
Thinking
Questionnaire

(PTQ)
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Surgical
To examine Wijma Delivery _compl!catlons
whether the including
Expectancy/
women’s . EmCs
sychological Experience correlated with
Psy .. Gestation Questionnaire,
condition . . postpartum
. . . week 32, a Spielberger Trait
Wijma, during Prospective Not . fear of
Sweden 1981 few days, - Anxiety Fear s Fkkk
2002 pregnancy cohort specified childbirth
. and one Inventory, Stress .
correlates with . negatively a
month Coping Inventory,

their
psychological
well-being after
EmCS.

Impact of Event
Scale, Symptom
Checklist

few days after
the operation,
but positively
one month
later.
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Women who
had an EmCS
scored higher
To examine on the subscale
changes in 37-39 measuring
personality gestational Psychasthenia
from late weeks in (low degree of
Wiklund, pregnancy to  Prospective pregnancy Karolinska . mental energy
2009 early cohort Sweden 314 and 9 2003-2006 Personality Scales Personality and stress .
motherhood in months susceptible) 9
primiparas after months after
having vaginal delivery. birth compared
or CS. to those who
had a
spontaneous

VD.
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To examine the
expectations
and experiences
in women
undergoing a
CS on maternal
request and
compare these
with women Women
undergoing CS planning a VD
with breech but
pres_ent_atlo_n as Prlc_Jr to Wijma Delivery experiencing
Wiklund the indication Prospective delivery Expectancy/Exper . an !EmCS oran e
" and women Sweden 496 and 3 2003-2005 . Experiences assisted VD
2008 . cohort ience
who intended months Questionnaire had more
to have VD postpartum negative birth
acting as a experiences
control group than the other
and to study groups.
whether
assisted
delivery and
EmCS in the
control group
affected the
birth

experience.
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. PND rate was
To examine higher in the
whether or not Chinese version of r?)u who had
CS delivery is Cross- 2 weeks the EPDS glect?ve CS
Xie, 2011  associated with . China 534 007 (EPDS), Social ~ Depression . folalaled
. . sectional postpartum . delivery than
increased risk Support Rating "
of postpartum Scale,
denression the group who
P ' had EmCS.
Risk of
acquiring PND
was lower in
mothers with a
normal VD or
To examine Data collected ?:strumental
Yang, whether MoD Prospective Not from the National VD compared
2011 are associated P Taiwan 10535 - 2003-2006 Health Insurance  Depression P falakaled
. cohort specified to mothers
with postnatal Research .
. with an EmCS.
depression. Database
The women
who elected to
have a CS
section was
higher risk

than an EmCS.
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Year Alm Study design location Participants frame period Measure findings QAR?
EmCS
negatively
To assess affected
feelings mother
towards bonding and
newborn opening
. . Mother-to-Infant . .
Zanardo, infants in Cro§s— Italy 573 Not B 2014-2015 Bonding Scale Mother-infant emotions, gnd o
2016 mother swho  sectional specified (MIBS) originated in
delivered by mother feeling
elective (EICD) sadness and
or emergency disappointment
EmCS. for the
unplanned

delivery.
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3.6.3 Quiality assessment

Mixed Methods Appraisal Tool quality assessment ratings (MMAT QARs) are
included in Table 1. Among the 51 quantitative non-randomised studies, 14 met all five
criteria, 31 met four criteria, 4 met three criteria and 2 met two criteria. Of the 14
qualitative studies, 12 met all five criteria. The one study with mixed methods met four
of the five criteria. The main reason several quantitative studies did not meet all criteria
was a lack of reporting for the complete set of outcomes (without adequate

justification), response rate or follow-up rate.

3.6.4 Data extraction and synthesis

Key psychosocial outcomes were examined in the final 66 studies. Data
synthesis was employed to extract and synthesise data pertaining to key psychosocial
outcomes from each study into coherent themes. Psychosocial outcomes potentially
associated with EmCS included postpartum depression, post-traumatic stress, health
related quality of life, mother infant bonding, infant feeding, sexual function,
experiences, satisfaction, self-esteem, distress, and fear. Due to an excess of
methodological heterogeneity between studies (even for subsets of studies with some
common features), a meta-analysis was deemed inappropriate. Table 2 summarizes

evidence of associations for identified psychosocial outcomes and EmCS.
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Table 2

Associations of Identified Psychosocial Outcomes and EmCS

Inconclusive
K Association associations between
ey
) Number  between EmCS EmCS and o
psychosocial _ _ ) Qualitative summary
of studies and psychosocial psychosocial
outcomes
outcomes outcomes
Studies reported inconsistent findings. The majority of studies
Postpartum o o
) reported no significant association (n=7) between EmCS and
depression 12 + o _ ) )
(PND) PND whereas the remaining studies reported a relationship
between EmCS and increased symptoms of PND (n=5).
Post-traumatic All studies (n=11) reported consistent findings that EmCS was
stress disorder 11 + a contributing factor to increasing post-traumatic stress

(PTSD) symptoms and PTSD after childbirth.
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Key
psychosocial

outcomes

Association
Number between EmCS
of studies and psychosocial

outcomes

Inconclusive

associations between

EmCS and
psychosocial

outcomes

Qualitative summary

Health related
quality of life

Mother infant
bonding

Consistent findings were found across studies (n=2) that
women who had an EmCS had poorer physical functioning

compared to other MoDs.

Studies reported inconsistent findings. In n=1 study EmCS
appeared to have a negative association with mothers bonding
and opening emotions with their baby. In contrast, no
significant affect was found in terms of MoD on mother-infant

bonding in the remaining studies (n=2).
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Association
Key
] Number  between EmCS
psychosocial _ _
of studies and psychosocial
outcomes
outcomes

Inconclusive
associations between
EmCS and
psychosocial

outcomes

Qualitative summary

Infant feeding 3 -

Sexual function 3

+/-

Consistent findings were found across studies in that EmCS
impacted negatively in varying ways on infant feeding (n=3).
Women who have an EmCS were more likely to have had an
unsuccessful first breastfeeding attempt, were less likely to
breastfed their baby within the first 24 hours and upon leaving
the hospital, and to breastfeed for a shorter duration of time

compared to other MoDs.

Studies were inconsistent in their findings (n=3) in terms of
satisfaction with sexual relations after birth and sexual

function postpartum.
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Inconclusive
Association associations between
Number between EmCS EmCS and

psychosocial ) ) ) Qualitative summary
of studies and psychosocial psychosocial

Key

outcomes
outcomes outcomes

In terms of quantitative research (n=9), the majority of studies
found that EmCS was more likely to result in a negative birth
experience (n=6), n=1 study reported MoD had no influence
on mother experiences and n=2 studies reported that EmCS
Experiences 21 +/- was related to positive experiences in comparison to other
MoDs. In terms of the qualitative studies (n=12) women
described a wide variety of emotions as salient aspects to their
EmCS experience however, a number of dominating negative

experiences were consistent across all studies

Consistent findings were reported across all studies (n=4) with

_ _ women who had an EmCS more likely to appraise their

Satisfaction 4 - o _ _
deliveries less favourably than those who delivered via other

MoDs.
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Key
psychosocial

outcomes

Association
Number between EmCS
of studies and psychosocial

outcomes

Inconclusive
associations between
EmCS and
psychosocial

outcomes

Qualitative summary

Self-esteem

Distress

Consistent findings were reported across all studies (n=3).
Women who had an EmCS were more likely to report feelings
of emotional vulnerability after delivery including feelings of

failure, regret, and lower self-esteem.

Findings were inconsistent in terms of distress after EmCS. No
significant association between MoD and distress were
reported in a study (n=1), another study reported other MoD
causing more distress than EmCS (n=1), the final study

reported a relationship between EmCS and distress.
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Association

Key
Number between EmCS

psychosocial _ _
of studies and psychosocial

outcomes
outcomes

Inconclusive
associations between
EmCS and
psychosocial

outcomes

Qualitative summary

Fear 2

Inconsistent findings were reported. With n=1 study reporting
EmCS was associated with increased fear of childbirth in
subsequent pregnancies and n=1 study reporting a correlation
with fear of childbirth a few days after the operation, however

this decreased one month later.
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Inconclusive
K Association associations between
e
Y ) Number  between EmCS EmCS and o
psychosocial ) ) ) Qualitative summary

of studies and psychosocial psychosocial

outcomes
outcomes outcomes
Other
Childbirth 1 Women who experienced emergency surgical intervention (i.e
Burden EmCS) were more likely to demonstrate higher childbirth
+
burden scores than any other MoD (n=1).

Feelings
of control 1 Women who had a spontaneous VD reflected having a

significantly higher sense of control during their labour and
childbirth relative to with an instrumental VD, a planned CS,
or an EmCS (n=1).

+ indicates that some (or all) evidence supports a positive association

- indicates that some (or all) evidence supports a negative association
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3.6.5 Key outcomes
3.6.5.1 Postpartum depression

Twelve studies examined depression as an outcome of EmCS (Chen & Wang,
2002; Eckerdal et al., 2018; Fenaroli et al., 2016; Gaillard et al., 2014; Goker et al.,
2012; lwata, 2015; Noyman-Veksler et al., 2015; Patel et al., 2005; Sarah et al., 2017;
Ukpong & Owolabi, 2006; Xie et al., 2011; Yang et al., 2011). These studies used
varying measures, with the majority (n=8) utilising the Edinburgh Postnatal Depression
Scale (EPDS), three using Beck’s Depression Inventory (BDI) and one study not
specifying the measure used. Studies identified reported mixed findings in terms of
postpartum depression (PND) and the experience of EmCS. The majority of studies
found no significant association between having an EmCS and PND relative to other
MoDs (Chen & Wang, 2002; Fenaroli et al., 2016; Gaillard et al., 2014; Goker et al.,
2012; Patel et al., 2005; Ukpong & Owolabi, 2006; Xie et al., 2011). For example, a
prospective cohort study (n= 10, 934) from the UK found no significant evidence of
increased risk of PND between different MoDs including EmCS (Patel et al., 2005). In
contrast, a much smaller prospective cohort study reported EmCS was a predictor of
PND (lwata, 2015). Additionally, a recent cross-sectional study conducted in Iran
(Sarah et al., 2017) reported that the prevalence of PND was 33.4%, of which the
highest proportion consisted of women who had experienced EmCS at 41.3%.
Furthermore, a recent large longitudinal study found that compared with spontaneous
VD, women who delivered by EmCS had significantly higher odds of PND 6 weeks
after delivery (OR = 1.45) (Eckerdal et al., 2018). Additionally, a cohort study (n=10,
535) reported that the odds of PND was significantly lower for women who had a
normal VD (OR = 0.67) or an instrumental VD (OR = 0.56) compared to women who

had EmCS (Yang et al., 2011). However, women who had an elective CS had higher
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odds of PND than women who had EmCS (OR=1.48, p=0.0168) (Yang et al., 2011).
Heterogeneity in the tools, their use and findings can be seen in Table 3 and makes the

comparison of these figures problematic.
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Table 3

Heterogeneity Across Studies Examining Depression

Evidence of
) o EmCS o
Time post-  Sample Participants EmCS ] association
Study Cut score ) ) ) subgroup with
partum size with depression  subgroup ) between EmCS
depression
and PND
Edinburgh Postnatal Depression Scale
Eckerdal,
2017 EDPS>12 6 weeks 3888 505 (13%) 346 50 (16.7%) No
Gaillard,
2014 EDPS>12 6-8 weeks 264 44 (16.7%) 44 6 (13.6%) No
Goker, 2012 EDPS>13 6 weeks 318 100 (31.4%) 106 37 (34.9%) No
Iwata, 2015 EDPS>9 6-months 479 21.50% 60 24 (40%) Yes

Patel, 2005 EDPS>13 8 weeks 10934 N/A 572 56 (9.8%) No
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Study Cut score

Time post- Participants

with depression

Xie, 2011 EDPS>13

Beck Depression Inventory

Chen, 2002 BDI 9-10

Sarah, 2017 N/A

103 (19.3%)

Evidence of
EmCS o
EmCS ] association
subgroup with
subgroup ) between EmCS
depression
and PND
Yes: PND
149 24 (16.1%) higher in EICS
than EmCS
N/A N/A No

N/A 13.8% of 33.4%  No mention
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Evidence of
: . EmCS e
Time post-  Sample Participants EmCS ] association
Study Cut score ) ) _ subgroup with
partum size with depression  subgroup ) between EmCS
depression
and PND
BDI >9 significant, 10-18
Ukpong, mild/moderate, 19-29
6-8 weeks 47 29.80% 40 N/A No
2006 moderate/severe, 30-63

extreme
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3.6.5.2 Traumatic stress

Eleven included studies examined trauma as an outcome of an EmCS (Adewuya
et al., 2006; Creedy et al., 2000; Furuta et al., 2016; Gamble & Creedy, 2005; Modarres
etal., 2012; Noyman-Veksler et al., 2015; Rowlands & Redshaw, 2012; Ryding et al.,
1998a; Soderquist et al., 2002; Tham et al., 2007; VVossbeck-Elsebusch et al., 2014).
These studies were conducted across a diverse range of countries including Australia,
Nigeria, UK, Iran, Israel, Sweden and Germany. Study designs included, six cross-
sectional, four prospective and one qualitative. All studies consistently reported that
EmCS was a contributing factor for post-traumatic stress symptoms and Post Traumatic
Stress Disorder (PTSD) after childbirth. Several of the studies stated that any unplanned
interventions during childbirth including EmCS were predictors of PTSD (Adewuya et
al., 2006; Gamble & Creedy, 2005). For example, a prospective cohort study (n=1,824)
identified EmCS as a risk factor for post-traumatic stress symptoms (Furuta et al.,
2016). Findings from a smaller cross-sectional study in Australia reported a greater than
expected frequency of PTSD in women who had EmCS, specifically, 73% reporting
trauma symptoms four to six weeks postpartum (Gamble & Creedy, 2005). Further, a
qualitative research study conducted in Sweden concluded that experiences of women
who delivered via EmCS were traumatic enough to fulfil the stressor criterion of PTSD
in the DSM IV (Ryding et al., 1998a). This study stated that 55% of women interviewed
a few days after an EmCS reported feelings of intense fear of death or injury to
themselves or to their baby during the delivery process (Ryding et al., 1998a).

3.6.5.3 Health related quality of life

Two studies specifically examined Health Related Quality of Life (HRQoL)

(Jansen, Duvekot, et al., 2007; Trivino-Juarez et al., 2017). One study utilised the Short-

Form 36 (SF-36) to measure HRQoL (Trivino-Juarez et al., 2017) and the other utilised
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the SF-36 and the EuroQoL 5D (Jansen, Duvekot, et al., 2007; Trivino-Juarez et al.,
2017). Both studies reported consistent findings that women with an EmCS had poorer
physical functioning, relative to other MoDs. A prospective study in the Netherlands
reported that the average period to reach full physical recovery was three weeks after
VD, six weeks after elective CS and EmCS (Jansen, Duvekot, et al., 2007). Similarly, a
larger more recent study reported that women who had a vaginal, forceps or vacuum-
extraction delivery, had better physical functioning at six weeks postpartum relative to
those with elective CS or EmCS (Trivino-Juarez et al., 2017). In a cohort study in
Sweden, women who had EmCS scored higher on the subscale measuring
Psychasthenia (low degree of mental energy and stress susceptible) nine months after
birth relative to those with spontaneous VD (Wiklund et al., 2009).
3.6.5.4 Mother-infant bonding

Three studies examined the relationship between EmCS and mother-infant
bonding (Forti-Buratti et al., 2017; Zanardo et al., 2016) with conflicting results. Two
studies utilised the Mother-to-Infant Bonding Scale (Durik et al., 2000; Forti-Buratti et
al., 2017; Zanardo et al., 2016) and the third utilised the Parent-Child Early Relational
Assessment Tool (Durik et al., 2000). A recent, large scale cross-sectional study found
EmCS appeared to have a negative association with mothers bonding and opening
emotions with their baby. In contrast, a similar sized study reported no significant
differences in mother-infant interactions at four or twelve months postpartum between
MoD (Durik et al., 2000). Similarly, a smaller scale cohort study found that type of CS
did not appear to significantly affect mother-infant bonding in the first seventy-two

hours following delivery or at twelve weeks postpartum (Forti-Buratti et al., 2017).
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3.6.5.5 Infant feeding

Three studies examined the relationship between infant feeding and EmCS
(Ahluwalia et al., 2012; Beck & Watson, 2008; Hobbs et al., 2016). Study designs were
prospective cohort, cross-sectional, and qualitative. The large scale prospective cohort
study reported that women with EmCS were more likely to have an unsuccessful first
breastfeeding attempt and were less likely to breastfed their baby within the first 24
hours and upon leaving the hospital (Hobbs et al., 2016). Furthermore, the study
reported that women with EmCS had more breastfeeding difficulties (41%), and used
more hospital resources before and after leaving the hospital (67%, 58%), in
comparison to those with a VD (29%, 40%, and 52%, respectively) or a planned CS
(33%, 49%, and 41%, respectively). Additionally, a similar sized cross-sectional study
reported that breastfeeding duration varied substantially with MoD (Ahluwalia et al.,
2012). In the same study, median breastfeeding duration was 45.2 weeks among women
who had a spontaneous VD, 38.7 weeks among planned CS, 25.8 weeks among induced
VD and 21.5 weeks among women with EmCS (Ahluwalia et al., 2012). In the
qualitative study women frequently stated that their decision to breastfeed was driven
by their desire to make up for the traumatic way their baby was delivered, including, by
EmCS (Beck & Watson, 2008). In this study a women with EmCS stated,
“‘breastfeeding became almost an act of vindication. I had to make up for failing to
provide my daughter with a normal birth, so I sure wasn’t going to fail again” (Beck &
Watson, 2008, p. 233).

3.6.5.6 Sexual function

Three studies, conducted in Israel, Iran and Spain, examined the relationship

between EmCS and sexual function postpartum (Lurie et al., 2013; Safarinejad et al.,

2009; Trivino-Juarez et al., 2017), with inconsistent findings. A prospective cohort
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study reported a significantly higher proportion of women at six months postpartum
being less satisfied with their sexual relations after birth in the forceps group (34%)
relative to the EmMCS group (15%) (Trivino-Juarez et al., 2017). In contrast, a larger
prospective cohort study reported that women who had a VD or EmMCS had statistically
significantly lower Female Sexual Function Index (FSFI) scores on average relative to
those with a planned CS (Safarinejad et al., 2009). These findings were contrary to that
of a small scale cohort study that found no significant difference between average
sexual function scores and various MoD postpartum (Lurie et al., 2013), potentially due
to a lack of power.

3.6.5.7 Experiences

A large number (n=21) of identified studies examined women’s experiences
with EmCS. A variety of measures were used across studies including: Impact of Event
Scale, Wijma Delivery Expectancy/Experience Questionnaire, and Questionnaire for
Assessing Childbirth Experience (QACE). Studies examined varying aspects of
women’s experiences of EmCS including women’s overall birth experiences, emotional
experiences and experiences with care and staff.

The majority of quantitative research studies found that EmCS was more likely
to result in a negative birth experience. For example, a recent large prospective cohort
study in Sweden reported that birth experience was more likely to be negative among
women with EmCS relative to VD (Karlstrom, 2017). Similar findings were reported in
another recent but smaller cross-sectional study, where unexpected MoD including
EmCS resulted in a higher likelihood of negative birth experiences (Handelzalts et al.,
2017) with this finding supported in numerous other studies (Carquillat et al., 2016;
Karlstrom et al., 2007; Wiklund et al., 2008). Contrary to this finding, two prospective

cohort studies reported that MoD had no direct influence on women’s experience of
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childbirth (Fenaroli et al., 2016; Spaich et al., 2013). Interestingly, in one of these
studies no women in the EmCS subgroup attained a score which indicated a negative
birth experience; rather 89% of these women described the birth experience as
‘good/very good’ (Spaich et al., 2013). Furthermore, the majority of women in this
study with EmCS also evaluated their feelings of control during labour and the
opportunities they had to make informed choices/decisions as ‘good/very good’ (Spaich
et al., 2013). Interestingly, a large prospective study found that women who had a
planned CS scored significantly lower in terms of negative birth perception than those
who had an EmMCS or a VD (Bryanton et al., 2008).

Twelve studies utilised a qualitative design to examine women’s experiences of
an EmCS (Burcher et al., 2016; Fenwick et al., 2009; Gibbins & Thomson, 2001;
Guittier et al., 2014; Herishanu-Gilutz et al., 2009; Redshaw & Hockley, 2010; Ryding
et al., 1998a; Ryding, 2000; Shorten et al., 2014; Somera et al., 2010; Tham et al., 2010;
Tully & Ball, 2013). In all of these studies, women described a wide variety of emotions
as salient to their EmMCS experience however, a number of dominating negative
experiences were consistent across all studies including: loss of perceived control and
feelings of helplessness (Burcher et al., 2016; Fenwick et al., 2009; Guittier et al., 2014;
Herishanu-Gilutz et al., 2009; Somera et al., 2010); fear (own or/and for baby) (Burcher
et al., 2016; Redshaw & Hockley, 2010; Ryding et al., 1998a; Ryding, 2000; Somera et
al., 2010; Tham et al., 2010); and disappointment (Ryding et al., 1998a; Somera et al.,
2010; Tham et al., 2010). In a study conducted by Shorten et al. (2014, p. 131) one
participant reported “after an emergency caesarean I felt I had failed, I felt cheated of

the childbirth experience I had wanted”.
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3.6.5.7.1 Experiences with maternity care and staff
A large prospective cohort study reported that women who had an unplanned CS
were more likely to indicate that they had received “less than good” midwifery care
during childbirth (Baas et al., 2017). It was suggested that as women who have an
EmCS often have their care transferred to other care providers during childbirth, it is
possible that the discontinuity of care between the providers may influence women’s
experiences with staff (Baas et al., 2017).
3.6.5.8 Satisfaction
Four studies examined women’s satisfaction after EmCS (Baston et al., 2008;
Enabudoso & Isara, 2011; Graham et al., 1999; Saisto et al., 2001) with all reporting
that women with EmCS were more likely to appraise their deliveries less favourably
than those with other MoDs. In a large prospective cohort study conducted in both the
Netherlands and England, EmMCS appeared to be a contributing factor to a negative
appraisal of birth (Baston et al., 2008).
3.6.5.9 Self esteem
Three studies examined women'’s self-esteem and EmCS (Carquillat et al., 2016;
Loto et al., 2010; Loto et al., 2009) with all studies reporting consistent findings. A
cross sectional study reported that MoD influenced women's mood at one-month
postpartum, with an item reading ‘I am proud of myself’, representing self-esteem,
being more likely to have negative results for women with EmCS (Carquillat et al.,
2016). In two smaller Nigerian studies, women were more likely to report feelings of
emotional vulnerability after delivery including feelings of failure, regret, and lower

self-esteem (Loto et al., 2010; Loto et al., 2009).
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3.6.5.10 Distress
Three studies in Norway, Scotland and England examined distress in relation to
EmCS (Adams et al., 2012; Maclean et al., 2000; Porter et al., 2007). In a very large
prospective cohort study (n=55,814) conducted over a 10 year period, no significant
association between MoD and emotional distress postpartum was reported (Adams et
al., 2012). Further, a small cross-sectional study reported that women who gave birth
assisted by instrumental delivery were more likely to report that their birth was
distinctly more distressing than women in three other obstetric groups (VD, induced
VD, EmCS) (Maclean et al., 2000). A mixed methods study reported that the fact that a
CS was classified as an ‘‘emergency’’ frightened women, resulting in feelings of
distress (Porter et al., 2007).
3.6.5.11 Fear
Two studies examined fear as an outcome of EmCS (Storksen et al., 2013;
Wijma et al., 2002). A large prospective cohort study reported that EmCS was
associated with increased fear of childbirth in subsequent pregnancies (Storksen et al.,
2013). A similarly designed and sized study found that EmCS correlated with increased
postpartum fear of childbirth a few days after the operation, however this decreased one
month later (Wijma et al., 2002).
3.6.5.12 Other outcomes
Childbirth burden and feelings of control were examined in two studies. A large
cross-sectional study reported that women who experienced emergency surgical
intervention (EmCS and vacuum extraction) were more likely to demonstrate higher
childbirth burden scores than those with any other MoD (Bergant et al., 1998). A small

cross-sectional study reported that women who had a spontaneous VD had a
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significantly higher sense of control during their labour and childbirth relative to those
with an instrumental VD, a planned CS, or an EmCS (O'Reilly et al., 2014).

3.7 Discussion
3.7.1 Summary of findings

A number of psychosocial outcomes were consistently and negatively reported
to be associated by EmCS including post-traumatic stress, HRQoL, infant feeding,
experiences, satisfaction and self-esteem. All studies examining post-traumatic stress
consistently found that EmCS was a contributing factor for symptoms and PTSD after
childbirth. Two studies exploring HRQoL reported consistent findings that women with
EmCS had poorer physical functioning relative to other MoDs. Three studies examining
infant-feeding reported that women with EmCS were more likely to have an
unsuccessful first breastfeeding attempt, less likely to breastfed within the first 24 hours
and upon leaving the hospital, and to breastfeed for a shorter duration of time in
comparison to other MoDs. These results are consistent with those reported by
Ahluwalia et al. (2012) who noted that women with EmCS often experience; a difficult
labour, stress, and delays in mother-infant interactions, each of which may reduce the
likelihood or duration of breastfeeding.

Consistent findings were reported for satisfaction in that women with EmCS
were more likely to appraise their deliveries less favourably than those with other
MoDs. Studies examining self-esteem found women who had an EmCS were more
likely to report feelings of emotional vulnerability after delivery including feelings of
failure, regret, and lower self-esteem. Twenty-one articles examined varying aspects of
women’s experiences of EmCS, which constituted the most commonly examined
psychosocial outcome among included studies. In both quantitative and qualitative

studies it was reported that women with EmCS were often at the highest risk of
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assessing their childbirth experience in a negative way and described a wide variety of
negative emotions including: loss of perceived control and feelings of helplessness, fear
(own or/and for baby), and disappointment.

Psychosocial outcomes including depression, mother-infant bonding, sexual
function, fear, and distress were also identified and examined within in the literature.
However, studies either reported mixed findings or no sufficient evidence of an
association between these outcomes and EmCS.

3.7.2 Limitations

We recognise that potentially relevant articles could have been missed, written
in languages other than English, or indexed in other databases other than those chosen
and therefore may not have been identified. Studies identified in the review were
conducted in 22 diverse countries and as such it must be acknowledged that cross-
cultural differences are common and can greatly influence women’s psychosocial
outcomes of childbirth (Halbreich & Karkun, 2006). Postnatal access to healthcare;
procedural differences; quality of available care; levels of social support; religious
beliefs; poverty; societal attitudes regarding pregnancy, birth and motherhood; gender
roles and attitudes regarding mental health problems are just a few of the known socio-
cultural and environmental factors that may influence findings in the identified studies
(Dankner et al., 2000).

Of the included articles the strengths and meaningfulness of the findings differ
substantially due to variations in study design, sampling procedures, and sample size. It
has been previously identified that research examining the psychosocial outcomes of CS
have generally suffered from numerous methodological limitations including; reliance
on small sample sizes, use of measures of unknown reliability and validity and the lack

of a comparison group or varying comparison groups (DiMatteo et al., 1996). Several of
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these limitations were present in the included studies. For example, as noted previously,
one of the primary reasons for excluding articles was the failure to specify or
differentiate between type of CS for women in a study. Furthermore, there was often no
discussion within included studies about reasons and causes for EmCS and it is possible
that some causes are more strongly associated with the psychosocial outcomes
examined. Studies identified in the review reported on wide varying time frames for
postpartum data collection, with collection ranging from hours after birth to years after
birth as well utilising different cut-points on the same measures for diagnosis. The
timing of data collection is an important methodological consideration as there is
considerable evidence that the impact of a women’s birth experience changes over time
(Larkin et al., 2009). As time passes, the positive affect from one’s baby and
satisfaction with being a mother has been shown in some cases to favourably influence
a women’s feeling about her labour experience (Larkin et al., 2009).

As a result of the heterogeneous nature of these factors (exemplified in Table 3
for depression), meaningful pooled quantitative measures of study findings were unable
to take place, even for subsets of studies. Overall, there appears a paucity of published
evidence with consistent measures and adherence to guidelines for reporting (e.g. for
cut-scores) which is crucial to rectify in future studies so that (gold standard) systematic
literature reviews can meaningfully pool data in a quantitative manner.

3.7.3 Strengths and implications

To our knowledge, this study is the first to systematically review the available
literature on women’s psychosocial outcomes of EmCS. The review presents the
findings of quantitative, qualitative, and mixed methods studies from a vast array of
countries and as a result identifies and examines a wide variety of psychosocial

outcomes.
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The review has highlighted the need for the further development of technologies
and clinical practices to reduce the number of unnecessary EmCSs. Critically, it
underscores the requirement for evidence-based strategies to provide psychosocial
support and information about EMCS in the context of routine antenatal and postnatal
care. While high-level research currently exists in this area, for example in the form of
routine debriefing to prevent psychological trauma after childbirth (103), it fails to show
benefit. More broadly, while programs for postnatal psychosocial support have been
promoted in many countries to improve maternal knowledge related to parenting,
mental health, quality of life, and physical health, it has been concluded in a systematic
review that the most effective strategies remain unclear (Shaw et al., 2006).

3.8 Conclusion

The review has highlighted the diverse impact that EmCS can have on women.
Numerous psychosocial outcomes that are negatively impacted by this MoD were
identified including post-traumatic stress, health-related quality of life, experiences,
infant-feeding, satisfaction, and self-esteem. In particular, there was strong consensus
that EmCS contributes to symptoms and diagnosis of post-traumatic stress. This review
has also highlighted the need for further investigation on this topic using robust
methodology including the use of consistent, valid and reliable measures with consistent
use of guidelines for appropriate cut scores, consistent comparison groups, adequately
powered studies and differentiation between types of CS. Overall, enhanced knowledge
and understanding in this area will provide an imperative step towards implementing

effective strategies to improve women’s health and well-being following EmCS.
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4.3 Abstract
Background: The STan Australian Randomised controlled Trial (START), the first of
its kind in Australia, compares two techniques of intrapartum fetal surveillance
(cardiotocographic electronic fetal monitoring (CTG) plus analysis of the ST segment of
the fetal electrocardiogram (STan+CTG) with CTG alone) with the aim of reducing
unnecessary obstetric intervention. It is also the first comprehensive intrapartum fetal
surveillance (IFS) trial worldwide, including qualitative examination of psychosocial
outcomes and cost-effectiveness. In evaluating and implementing healthcare
interventions, the perspectives and experiences of individuals directly receiving them is
an integral part of a comprehensive assessment. Furthermore, the added value of using
qualitative research alongside randomised controlled trials (RCTs) is becoming widely
acknowledged. This study aimed to examine women’s experiences with the type of IFS
they received in the START trial.
Methods: Using a qualitative research design, a sample of thirty-two women were
interviewed about their experiences with the fetal monitoring they received. Data were
analysed using thematic analysis.
Results: Six themes emerged from analysis: reassurance, mobility, discomfort,
perception of the Fetal Scalp Electrode (FSE), and overall positive experience.
Conclusion: Interestingly, it was found that women who had an FSE in the CTG alone
arm of the trial reported very similar experiences to women in the STan+CTG arm of
the trial. Despite STan and CTG differing clinically, from women’s perspectives, the
primary difference between the two techniques was the utilisation (or not) of the FSE.
Women were very accepting of STan+CTG as it was perceived and experienced as a
more accurate form of monitoring than CTG alone. Findings from this study have

significant implications for health professionals including midwives and obstetricians
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and implications for standard practice and care. The study has demonstrated the

importance and significance of incorporating qualitative enquiry within RCTs.
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4.4 Introduction

Intrapartum fetal surveillance (IFS) using continuous cardiotocography (CTG)
has become almost ubiquitous in the intrapartum setting (Kuah & Matthews, 2017),
with routine data collection and other reports from Australia (East et al., 2015;
Pregnancy Outcome Unit, 2019), the setting for START (STan Australian Randomised
controlled Trial), demonstrating that it is used in 60-70% of all labours (East et al.,
2015; Pregnancy Outcome Unit, 2019). Although there is some benefit from CTG
during labour (Alfirevic et al., 2017) there is also evidence of it being associated with
increased rates of caesarean section which are accompanied by risks to the mother and
child (Alfirevic et al., 2017; Paterno et al., 2016; Sandall et al., 2018). Furthermore,
there are psychosocial sequalae of emergency caesarean section that are often not
considered (Benton et al., 2019).

Alfirevic et al. (2017) describe CTG as the electronic recording of the baby’s
heart rate and the mother’s uterine contractions. The fetal heart rate can be monitored by
one of two methods: external CTG utilises a Doppler ultrasound transducer which is
held to the mother’s abdomen by an elastic strap; internal CTG utilises a fetal scalp
electrode (FSE) attached to the back of the baby’s scalp to calculate the fetal heart rate
from the R-R’ interval of the fetal electrocardiogram (Symonds et al., 1999). Resultant
restriction to mothers’ mobility using either method has been noted by Alfirevic et al.
(2017). A pressure transducer is also utilised regardless of external or internal means of
detecting the fetal heart rate. This transducer is also held by an elastic strap to the
mother’s abdomen, typically in proximity to the top of the uterus in order to monitor the
timing of their contractions.

An alternative to CTG alone, is monitoring which undertakes ST analysis

(STan) of the fetal electrocardiogram (Neoventa Medical, Gothenburg, Sweden) (Rosén
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& Lindecrantz, 1989) in addition to CTG. This approach identifies changes to the ST
segment which are related to metabolic acidosis in the unborn baby, and these changes
are interpreted together with the CTG (Rosén et al., 1984; Rosén & Lindecrantz, 1989;
Westgate et al., 2001). Similar to the internal CTG monitoring, STan monitoring
requires the placement of an FSE to detect the fetal ECG (Belfort et al., 2015; Sacco et
al., 2015). With up to a 60% false positive diagnosis of fetal distress using CTG alone
(Chandraharan & Arulkumaran, 2007), the additional information afforded by STan
may have considerable impact on the reduction of a false positive diagnosis of fetal
distress and thus a reduction in unnecessary operative births (Sacco et al., 2015).

To date, there have been six international randomised controlled trials
comparing STan in addition to CTG with CTG alone (Amer-Wabhlin et al., 2001; Belfort
et al., 2015; Ojala et al., 2006; Vayssiere et al., 2007; Westerhuis et al., 2010; Westgate
et al., 1992). Meta-analyses have also been conducted which include some or all
randomised controlled trials (Becker et al., 2012; Blix et al., 2016; Neilson, 2015; Potti
& Berghella, 2012; Salmelin et al., 2013; Schuit et al., 2013). To our knowledge, STan
has not been previously utilised in the Australian maternity care system beyond its
introduction and piloting at the study institution (Women’s and Children’s Hospital) in
2015. CTG+STan is being compared to CTG alone in our institution and the primary
aim of the randomised controlled trial (START) is to determine if STan in addition to
CTG can reduce emergency caesarean section rates and other interventions, whilst
maintaining or improving neonatal outcomes (Turnbull et al., 2019).

In evaluating and implementing healthcare interventions, the perspectives and
experiences of individuals directly experiencing those interventions are critical
(Brewster et al., 2015; Sekhon et al., 2017; Smith et al., 2017). Examination of women’s

views and experiences of maternity care has become an important indicator of the
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quality of health-care provision, with growing acceptance of the need to adapt services
to improve women’s experiences (Karlstrom et al., 2015). Overall, women’s views,
including their thoughts, opinions, preferences and experiences toward aspects of
maternity care, carry important implications for postnatal psychological functioning
(Michels et al., 2013). Furthermore, the added value of using qualitative research
alongside RCTs is becoming widely acknowledged (Cooper et al., 2014; Snowdon,
2015) and increasing numbers of RCTs are including qualitative components (Cathain
et al., 2013). A number of benefits of this qualitative research in RCTs have been
identified including; a more comprehensive interpretation of trial findings, exploration
of users perceptions of the feasibility and acceptability of an intervention, and
understanding of the effect of social context in which an intervention is delivered
(Russell et al., 2016).

Surprisingly, little recent research has examined women’s experiences and
views in the broad area of IFS. Thus, this RCT offered the ideal opportunity to examine
women’s experiences of two different fetal monitoring techniques. A recent systematic
review has explored women’s views and experiences of electronic fetal monitoring
during labour (Smith et al., 2017). The review reported on 10 studies from which four
themes were identified including: discomfort; anxiety; reassurance; and communication
(Smith et al., 2017). However, the systematic literature reviewed did not identify any
studies that examined views and experiences of STan monitoring. To the author’s
knowledge, only one quantitative study conducted in the UK has examined women’s
retrospective self-reported satisfaction with STan (Parisaei et al., 2011), with the
majority of women viewing STan as acceptable. However, beyond this binary measure
of acceptability, no views or opinions were sought. Subsequently, a pilot exploratory

investigation on pregnant women’s hypothetical views about STan monitoring was
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conducted by our group prior to the current trial (Bryson et al., 2017). Pregnant women
were interviewed about their perceptions of both STan and CTG after reading
hypothetical vignettes describing the two forms of monitoring. While women tended to
prefer CTG, their views were multifaceted and complex.

The current study builds on the earlier small study with the aim of generating
insights in terms of IFS by investigating women’s retrospective experiences of the type
of fetal monitoring they received during their participation in START.

4.5 Method

This qualitative study utilised individual, face-to-face, semi-structured
interviews to explore women’s experiences with the type(s) of IFS they received.
4.5.1 Procedure

Women were recruited for the qualitative study from the participants of START,
conducted at the Women’s and Children’s Hospital, a public tertiary hospital that
manages the largest number of births in South Australia. As part of the trial women
were randomised to one of two arms: CTG alone or STan+CTG. In the study institution,
continuous fetal monitoring by CTG is the most common method of IFS and its use
over intermittent auscultation of the fetal heart during labour is guided by
recommendations listed in the Royal Australasian College of Obstetricians and
Gynaecologists (RANZCOG) guidelines for intrapartum fetal surveillance (RANZCOG,
2019). In our study setting, women may have experienced several monitoring methods
during their birthing experience. All women were deemed to require continuous CTG
monitoring, per the RANZCOG guidelines (RANZCOG, 2019) prior to randomisation.
If randomised to the CTG alone arm, the fetal heart rate may have been obtained via
external (CTG no FSE) or internal (CTG with FSE) methods depending on the clinical

situation. CTG was conducted with transducers connected to the monitor or via
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telemetry dependant on the type of machine already in the birthing room the woman
was allocated to. Women who were randomised to the STan+CTG arm initially received
CTG monitoring as described for CTG alone until it was clinically appropriate to
commence STan monitoring. This was immediate if an FSE was already in situ and
connected to a monitor capable of ST analysis (Neoventa) or may have been delayed
until it was clinically possible to apply an FSE and/or connect to a Neonventa monitor
brought into the birthing room.

Approximately seven weeks after birth, expressions of interest for interviews
from women recruited to START were sought. A precursor letter and information sheet
were sent to women who had expressed an interest in an interview. The researcher made
telephone calls to these women to discuss the study, and interview times and locations
were arranged with those who wished to participate, with written informed consent
obtained directly before conducting the interview.

It was initially planned to adopt ‘maximum variation sampling’ (Palinkas et al.,
2015) in which participants are sampled based on predetermined criteria (i.e. type of
IFS received in the trial, parity and previous experiences of fetal monitoring) in order to
cover a range of constituencies to ensure representativeness and diversity. However, this
approach proved to be impractical and so we moved to a more pragmatic approach
where we interviewed consenting women based on the type of monitoring they
received, irrespective of their broader clinical and demographic profile.

A pilot interview, aimed at gauging the comprehensibility and flow of the
interview questions was conducted prior to the commencement of formal interviews
with one women who had recently given birth and received fetal monitoring (but was

not enrolled in START) and clinical staff including a midwife. The pilot interviews
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provided feedback to the researcher regarding the effectiveness of the interview
questions and amendments were made to the interview schedule accordingly.

Women interviewed were asked open-ended questions designed to elicit
discussion which was guided by an interview schedule. The interview schedule allowed
the researcher to pursue the same basic lines of inquiry with each participant and
assisted in managing the interviews in a systematic and comprehensive way (Al-
Busaidi, 2008). The interview schedule was informed by relevant literature on women's
experiences of fetal monitoring in labour (Smith et al., 2017), as well as literature on
STan monitoring in general (Bryson et al., 2017).

To enhance methodological rigour throughout the research process, criteria for
rigorous qualitative research were followed, specifically Tracy (2010) “Big-Tent”
criteria for excellence in qualitative research. As recommended, an audit trail was kept
by the researcher to ensure transparency and rigour in the research process, which
included records of all interactions with participants, reflections on the quality of the
interview process, notes surrounding emerging themes and methodological decisions.

A further important element of qualitative research is self-reflexivity,
considered to be honesty and authenticity with one’s self, one’s research, and one’s
audience (Tracy, 2010). It is important to acknowledge the potential impact of the
researcher’s subjective values, biases and preconceptions on the research. The primary
researcher, who conducted the interviews, is a young female who has no children of her
own, and thus this may have influenced the way in which women responded to the
interview. A number of women expressed their appreciation in being able to talk about
their experiences. The third author is a male obstetrician with a child of his own and the
remaining authors were women with children of their own. As such, the authors

approached the data analysis from their respective positions.
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4.5.2 Data analysis

Transcripts were analysed using Thematic Analysis (TA) to identify, analyse
and report patterns (themes) within the data. A semantic approach was taken allowing
the analysis to be driven by the research question without searching for meaning beyond
what the participants reported (Braun & Clarke, 2006). We used a combined
deductive/inductive approach in order to examine the data according to previous
research, specifically the previous pilot study (Bryson et al., 2017), while also
identifying additional themes suggested from the data itself (Nowell et al., 2017).

Braun and Clarke (2013) describe six steps involved in undertaking TA. The
first step involved familiarisation and immersion with the data. The researcher achieved
this through familiarisation with transcription, multiple readings and beginning to note
preliminary ideas. The second step involved generating initial codes by grouping
interesting features across the dataset. Third, the initial codes were collated into
potential emergent themes and sub-themes. Fourth, these themes were reviewed in
relation to the raw data, initial codes, and relevance to the research aims. Fifth, themes
that best represented the data were refined, defined, and named. Finally, transcript
extracts were selected to illustrate each theme. To improve the consistency and
trustworthiness of the chosen themes, Braun and Clarke (2013) also recommend that the
codes and themes are cross-checked by multiple researchers. Three authors discussed
initial emerging themes (MB, DT, AS) at which point the observation was made that
women were commenting in very similar ways, irrespective of the type of monitoring
received; so the decision was made that study arms would not be routinely compared
and the data set would be analysed as a whole, and not by treatment arm. Subsequently,

two authors (DT and AS) crossed-checked initial codes and emerging themes identified
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by the primary researcher (MB). Themes emerging from the data were discussed
throughout analysis by three authors (MB, DT and AS).
4.5.3 Ethical considerations

Human Research ethics approval was gained from both Women’s and
Children’s Hospital Network Human Research Ethics Committee and the University of
Adelaide Human Research Ethics Committee (HREC/17/WCHN/14).

4.6 Results

4.6.1 Participants

Interviews were conducted with thirty-two women who were between seven and
twenty-four weeks postpartum from May, 2018 to August, 2019. All interviews were
conducted by the primary researcher (MB) with four interviews being conducted in
public locations, including cafes, and the remaining 28 completed in women’s homes
for their convenience. All interviews were audiotaped and the mean interview time was
23 minutes (between 11 and 60 minutes). Data saturation was determined by the 30th
interview as the most recently conducted interview appeared to yield no new themes. To
ensure this was the case, two additional interviews were completed (Guest et al., 2006).
Audio-taped interviews were transcribed verbatim by the primary researcher using
study numbers and pseudonyms to maintain anonymity of participants.

Participants were aged between 20 and 42. Sixteen participants were randomised
to STan+CTG and 16 participants to CTG alone, of which 12 had a FSE applied for
clinical reasons and 4 did not. Key characteristics of the participants are described in

Table 4.
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Weeks
Participant name* Monitoring Age Parity Postpartum Epidural
Ida CTG wt FSE 26 1 15 Yes
Alice STan 22 1 14 Yes
Olivia STan 33 2 20 Yes
Sophia STan 31 1 13 Yes
Samantha CTG wt FSE 30 2 11 No
Mia CTG no FSE 20 3 17 No
Christianna CTG wt FSE 25 1 13 No
Michelle CTG wt FSE 30 1 23 Yes
Caroline STan 31 2 18 Yes
Julia STan 27 1 17 Yes
Victoria CTG wt FSE 27 2 13 Yes
Emily CTG wt FSE 42 1 12 Yes
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Weeks
Participant name* Monitoring  Age postpartum Epidural
Naomi STan 33 19 Yes
Isabelle STan 31 14 Yes
Rose STan 35 13 Yes
Mary CTG no FSE 31 15 Yes
Irina CTG no FSE 36 14 Yes
Florence STan 36 16 Yes
Elena CTG wt FSE 32 12 Yes
Grace CTG wt FSE 31 16 Yes
Josephine CTG no FSE 38 18 Yes
Charlotte STan 36 9 Yes
Fiona STan 31 17 No
Sarah STan 31 11 Yes
Leila CTG wt FSE 30 25 Yes
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Weeks
Participant name* Monitoring Age Parity Postpartum Epidural
Jane STan 31 1 14 Yes
Clara STan 42 1 13 Yes
Ava STan 41 2 12 Yes
Mila STan 21 1 19 Yes
Penelope CTG wt FSE 29 1 11 Yes
Zoe CTG wt FSE 35 2 8 Yes
Caroline CTG wt FSE 29 1 12 Yes

* Participant names are pseudonymes.

It is important to preface that meaningful differences in women’s experiences

between each treatment arm of the trial were expected to be found but this wasn’t the

case. Interestingly, it was found that the main point of difference for women was

whether the FSE was present or not. Women’s intrapartum monitoring experiences

typically began with standard external CTG monitoring before they were randomised to

either arm of the trial (CTG alone or STan+CTG). More often than not, women in the

qualitative study population had received an FSE in the CTG alone arm due to clinical

necessity and women in the STan+CTG arm always received a FSE (as described

previously). Participants will have experienced one of four combinations of IFS:

external CTG only; external CTG converted to internal CTG when a FSE was applied
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for clinical reasons; external CTG then CTG+STan after FSE was applied to enable
STan as randomised to STan arm; and external CTG converted to internal CTG for
clinical reasons and then STan enabled as randomised to STan arm. It should be noted
that women’s descriptions of their monitoring experience may be influenced by, and in
reference to any part of their IFS experience and therefore quotes may appear out of
context with the type of IFS stated that they received.

Five key themes that describe women’s experiences with the fetal monitoring
they received were identified: reassurance, mobility, discomfort, perception of the FSE,
and overall positive experience.

4.6.2 Reassurance

In general, reassurance emerged as a dominant theme across interviews and was
strongly related to opportunities women had to hear their baby’s heartbeat.

“It just gave me that sound of mind of everything being okay” (Mia - CTG no

FSE).

Women explained that hearing their baby’s heartbeat allowed them to feel more
relaxed knowing the baby was safe so they could in turn increase focus on labour.

“It was lovely knowing that they knew exactly what was happening with him and

they were confident, which made me a lot more relaxed and everything

throughout the process” (Caroline - STan+CTG).
4.6.2.1 Belt-mounted ultrasound transducers: Inaccuracy and Stress

Several women described the belt-mounted ultrasound transducers as causing
additional stress and anxiety in labour due to their experienced inaccuracy. This
experienced inaccuracy was typically due to the ultrasound transducer moving and

losing contact with baby’s heartbeat.
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“The whole time, I was super anxious because it was just all over the place... |

found the bands just way to inaccurate” (Jane - STan+CTG).

4.6.2.2 FSE: Reliable monitoring

Women described the FSE (whether it be with STan+CTG or CTG alone) as a
more reliable form of monitoring and therefore more reassuring in comparison to their
experiences with external CTG alone. Women reported that internal monitoring utilising
a FSE was able to provide constant monitoring of their baby’s heartbeat whereas belt-
mounted ultrasound transducers often moved on women’s abdomens and contact would
be lost with the baby’s heartbeat.

“I didn’t have to ever worry about losing track of the baby’s heart rate, it was

actual proper continuous monitoring. Whereas [ feel with the bands it wasn't, it

was just up and down, up and down” (Isabelle - STan+CTG).

Several women also expressed increased feelings of safety with the FSE.

“I felt safer with it on her head because the fact that they kept losing the heart

rate with the one on the tummy...it made me feel more comfortable so that I

knew she was safe”’(Christianna - CTG with FSE).

“It was good having that constant ... accurate monitoring as opposed to the

CTG ... it just kept falling off” (Fiona - STan+CTG).

In addition to increased feelings of safety, women also described feeling more
relaxed and in control when they had the FSE, either with STan+CTG or CTG alone in
comparison to when belt-mounted ultrasound transducers were used (external CTG) as
they didn’t have to worry about a loss of contact with their baby’s heartbeat.

“I felt like there was a lot more control and it was much more accurate because

1 know when I had the thing on my belly ... it'd drop in and out and you're

freaking out” (Olivia — STan+CTG).
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“The clip [FSE] just gave us piece of mind and one less thing we had to worry

about in labour” (Samantha - CTG with FSE).

4.6.2.3 Monitoring impact on partner

Women reported the continuous monitoring generally appeared to reassure their
partners and generate a sense of their involvement in labour.

“He liked being able to see what was happening with contractions and things

like that as well, because obviously I could feel them and | knew what was going

on but he was able to be a bit more involved by actually being able to see what
was happening” (Penelope - CTG with FSE).

In contrast, a small sub-set of women described anxiety the monitoring caused
their partner either in terms the belt-mounted ultrasound transducer losing contact with
their baby’s heartbeat or in terms of the application of the FSE. One women described
her husband’s reaction to when the belt-mounted ultrasound transducer was not picking
up their baby’s heartbeat.

“He actually got quite stressed out and thought that the baby had died because

everything had dropped of the monitor” (Grace - CTG with FSE).

4.6.2.4 Technology informing staff

Many women described further reassurance by the FSE (either with STan+CTG
or CTG alone) as they considered it a valuable source of added information for staff to
base clinical decisions on.

“They were able to explain more with the one on his head” (Caroline — CTG

with FSE).

Furthermore, STan was seen as a new technology that could potentially reduce

women’s chances of experiencing additional intervention. Women also said if they were
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required to have an emergency caesarean section, they knew it was because it was
necessary.

“It definitely made me confident that I could keep going the way I was going and

made my obstetrician confident that everything was fine so there was no rushing

to do anything” (Caroline — STan+CTG).
4.6.3 Mobility

Maintaining mobility was discussed as a significant preference and was

consistently reported as an important pain management technique during women’s
labour. Women discussed the significance of mobility in terms of moving around the
bed and changing positions. Women described the belt-mounted ultrasound transducer
as inhibiting their desire to remain mobile as they reported the belts repeatedly moved
on their abdomen and were having to be constantly readjusted.

“It didn’t allow me to do any movement whatsoever, every time | moved during

a contraction ... the bands would slip off”” (Isabelle - STan+CTG).

“In-between every contraction | had to lie back on my back for them to strap the

thing back on and find the heartbeat. In between contractions, it’s ridiculous”

(Samantha - CTG with FSE).

To overcome the problem of the belts moving, women reported having to stay in
one position or holding the belts so they would not slip off in order to allow for a
consistent reading of their baby’s heartrate.

“because it doesn’t stay there properly, I didn’t move after that. I just kept one

position. Or when | wanted to move I just held it and pressed it. So I didn’t move

too much” (Florence - STan+CTG).

“I'was literally stuck in the same position on the bed” (Josephine - CTG no

FSE).
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Several women discussed how this focus on the belt-mounted ultrasound
interrupted their overall mindset and focus on labour, increasing their anxiety and
frustration.

“every time ... I had a break in contractions I had to lie completely still in a
position to get it reapplied ... so it just sort of disturbed my train of thought of
not trying to get to caught up in the pain” (Isabelle - STan+CTG).

“it was frustrating, it was like I didn’t want to be paying attention to those [belt-

mounted ultrasound transducer], | wanted to be kind of in the moment I guess,

talking to my husband rather than going "uh this freakin bands" it was definitely

a distraction” (Leila - CTG with FSE).

In comparing their experiences, women who had an FSE either with STan+CTG
or CTG alone reported considerably increased mobility during labour as it would
provide constant readings of the baby’s heart rate.

“You can kind of do whatever you wanted to, like you weren 't restricted as much

so it was a lot easier than the CTG for sure” (Fiona - STan+CTG).

“I felt a lot better when the clip [FSE] was on cause I felt like I could do

whatever | wanted without disrupting it, | felt a bit more free to move compared

the other scan thing [CTG alone]” (Jane - STan+CTG).
4.6.4 Discomfort

Discomfort was discussed and associated with the monitoring equipment for
women in both treatment arms of the trial in terms of either the application of the
internal FSE or the belt-mounted ultrasound transducer. Some women who had the FSE
described the application as unexpectedly uncomfortable.

“I think because it did quite hurt when they attached it the first time. I didn’t

realise there would be any sort of discomfort to be honest so I wasn’t prepared
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... S0 when it happened I was sort of a bit taken back by it (Caroline -

STan+CTG).

Women expressed that more information surrounding the application may be
useful to prepare them for any discomfort with application.

“would hate for it to discourage women to use it but I suppose if you are

mentally prepared for it to be a little bit uncomfortable you are sort of more

[physically] prepared for it (Caroline - STan+CTG).

Several women expressed the difficulty some staff had in inserting the FSE, with
some women describing several application attempts having to be undertaken by staff
causing women stress, anxiety and feelings of panic. One women described the
application as traumatic and later resulting in a panic attack.

“The actual application of the clip [FSE] I found quite traumatic” (Grace -

CTG with FSE).

One woman described the application of the FSE with staff attempting to attach
it three times before it was successfully applied. She described the impact on her
partner.

“It [the application] made my husband really anxious... he was concerned for

her [baby] wellbeing and knowing there were three attempts at jabbing into her

head and he was super just concerned” (Leila - CTG with FSE).

However, epidural anaesthesia reduced discomfort associated with the
application of the FSE.

“Couldn’t even feel it ... I don’t even know they were putting it in there but | can

imagine if [ hadn’t [had an epidural], maybe putting something in there might

be uncomfortable” (Naomi - STan+CTG).
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Women also described the application of the FSE as less invasive, relative to
other procedures they had experienced during labour.
“Compared to all the other things going on it was insignificant” (Jane —
STan+CTG).
Discomfort was consistently reported by women in terms of the belt-mounted
ultrasound transducer.
“The belts were really uncomfortable after a while because they are pushing in
to really get the heartbeat and the contractions so they actually leave little dents
(Rose - STan+CTG).
Women also described discomfort arising from the enforced immobility with the
belt-mounted ultrasound transducer.
“It’s uncomfortable because I need to stay there in one position for hours”
(Florence - STan+CTG).

4.6.5 Perception of the FSE

In terms of the FSE, women who either received STan+CTG or CTG alone with
the FSE described their initial concerns when staff described it to them.

“It sounds painful. Even just the name doesn’t sounds appealing” (Sarah -

STan+CTG).

“They called it the "scalp clip" and I was like that sounds terrifying "what",

they're like we put it on your baby's head when they are still in there and | was

like "how” ... This sounds silly, I didn’t like the name scalp clip. I was like that

sounds really invasive for the baby (Jane - STan+CTG).

Some women didn’t understand how the FSE either with STan+CTG or CTG

alone functioned.
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“I actually thought it was going to be a little suction cap” (Caroline -
STan+CTG).
“I was thinking... like a full metal clip that somehow attached” (Ava - CTG with
FSE).
Other women were misinformed about the impact of the FSE, particularly on
mobility, with some women opting not to have as FSE until they had an epidural.
“They told me that I couldn’t move, that I had to be lying down for it [FSE], had
to be still, not still but I had to labour on the bed with it and | was kind of like
ohh no I don’t want to do that *“ (Leila - CTG with FSE).
Many women further expressed concerns in relation to how the FSE would
impact their baby.
“The idea of it being inserted and that it was a metal clip being attached to the
scalp made me feel uncomfortable just cause you know its metal, and attaching
to your new born baby's scalp like so I found it a little unsettling” (Ava - CTG
with FSE).
However, these concerns in relation to the FSE were then typically described as
an acceptable trade-off for potentially better outcomes for their baby.
“You worry that it’s going to hurt the baby but I guess from our experience of
knowing what could go wrong .../[resuscitation in previous birth] that was a
really minor impairment ...I guess for us we rationalised that putting a probe in,
in a really quick procedure ...would be much better if it could avoid some of
those more drastic medical procedures”’(Sarah - STan+CTG).
Several women also described feelings of guilt they had in terms of the marks

left by the FSE on the baby’s head.
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“There was like a little bit of mark on the head for a while and I was like "ohh"

you know, of course you 're a mother and you 're like "ohhh I'm sorry"” (Fiona -
STan+CTG).

“When baby was born I found it a little distressing to see the clip [FSE] and to
see clearly that she had been bleeding ... not that it was gushing but it’s still
again your brand new little baby to see a little sore on their head already ... you
kind of have to reconcile that” (Ava - CTG with FSE).

Women suggested additional information about the potential impact on their

baby would be beneficial.
“Setting that expectation of what you can visibly see when the baby comes out”
(Ava - CTG with FSE).
4.6.6 Positive experience

Overall, women described having the FSE whether it be with STan or with CTG
to be a more positive experience overall in comparison to experiences with the belt-
mounted ultrasound transducer. The FSE allowed women to focus on labour and reduce
worry in relation to fetal monitoring.

“they switched to the scalp monitoring [STan] which obviously once that was
connected it never lost connection again | found it a lot more relaxing, | could
just focus on labour and delivery.... the whole experience was a lot more
positive and less bothersome than the bands” (Isabelle - STan+CTG).

The FSE was discussed as a method to possibility mitigate unnecessary

interventions such as emergency caesarean section and therefore was frequently

embraced by women.
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“I definitely had more faith ...if there was distress then it was genuine distress

... if there was intervention to come from it then that was necessary” (Ava -

CTG with FSE).

Women conveyed they would have liked to have been offered and received the
FSE earlier in their labour.

“If anything I probably would have asked for the scalp monitoring sooner even

right from the beginning instead of struggling with the bands for so long”

(Isabelle - STan+CTG).

4.7 Discussion

The current study examined women’s experiences with two different techniques
of IFS. Overall, the FSE was found to be used more frequently than anticipated, due to
clinical indication of need rather than solely to facilitate STan, which led to findings
that were not originally anticipated. Interestingly, it was found that women who had an
FSE in the CTG alone arm of the trial reported very similar experiences to women in
the STan+CTG arm of the trial. Despite STan+CTG and CTG alone differing clinically,
from women’s perspectives the primary difference between the two IFS techniques was
the utilisation (or not) of the FSE. Overall, five key themes were identified that describe
women’s experiences with the fetal monitoring they received including: reassurance,
mobility, discomfort, perception of the FSE, and overall positive experience.
4.7.1 Reassurance

Supporting previous research (Barber et al., 2013; Smith et al., 2017) women
found IFS generally reassuring. However, women reported the FSE added an additional
layer of reassurance to their labour experience especially when compared to the belt-
mounted ultrasound transducers alone. This was typically a result of the inaccuracy of

the belts related to loss of contact with the baby’s heartbeat with women’s movements.
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The FSE was perceived as a more reliable and accurate addition to monitoring as it
provided women with a constant record of their baby’s heartrate resulting in increased
feelings of safety and allowing women to relax and focus during labour. Women who
experienced STan+CTG expressed that knowing they were using newer technology that
had the potential to reduce their chance of intervention provided them additional
feelings of safety. These findings are contrary to the previous pilot study of women’s
prospective views (which examined women’s preferences guided by hypothetical
scenarios) rather than lived experiences towards different IFS techniques whereby
STan+CTG was perceived as somewhat risky as it was a newer technology to the study
institution (Bryson et al., 2017). Monitoring of either type was also discussed as helpful
in providing reassurance to partners and an increased sense of involvement. This finding
has also been described in other studies (Barber et al., 2013; Starkman, 1976).
4.7.2 Mobility

It is recognised that mobility is an important preference in labour for women due
to its perceived physiological benefit such as pain management (Priddis et al., 2012).
Interestingly, the limited research examining women’s experiences of FSEs suggests
that they do not increase women’s mobility. A qualitative study of staff perspectives
describe contrasting views of staff in relation to mobility and the FSE (Kerrigan et al.,
2015). The study described a common assumption of staff that the application of an FSE
would lead to a higher incidence of immobility during labour whereas other staff
members saw the use of the FSE as a way to increase mobility (Kerrigan et al., 2015).
Women in the current study described meaningful increases in mobility with the FSE in
contrast with CTG alone which utilised the belt-mounted ultrasound transducer. Women
reported the belt-mounted ultrasound transducers would often lose contact with their

baby’s heart rate, due to the belts moving on their abdomen leading to a reduction in
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mobility as women felt the need to stay in one position so a consistent fetal heart could
be detected. Thus, with regard to mobility, the authors suggest that women perceived
the advantage of the FSE as contributing to the ability to move and change position
without losing contact with the fetal heart rate, rather than permitting movement around
the birthing room during labour per se. In our study setting, the ability for unrestricted
ambulation is facilitated by the monitors that have telemetry (not all monitors) and
additionally these monitors can only be used for CTG only (with or without an FSE).
Our version of Neoventa monitors (S31) do not have telemetry and additionally, current
STan technology does not allow for telemetry with STan enabled.

Overall, these findings highlight the need for updated consumer information
from women’s perspectives to clearly explain the impact of the FSE on mobility, and
the potential for it to actually increase women’s mobility rather than decrease it as
previously suggested.

4.7.3 Discomfort

Discomfort was associated with the monitoring equipment for some women in
both treatment arms of the trial in terms of either the application of the internal FSE or
the enforced immobility and continual readjustment of the transducer belts. We
acknowledge that the belt holding the pressure transducer to measure contraction timing
remained after the application of a FSE, however, women did not specifically state that
this belt presented a problem. Similarly, to the current findings, discomfort in the
systematic literature review was reported in relation to the FSE and transducer belts
particularly around enforced immobility associated with continuous monitoring and

considerable restriction in movement (Smith et al., 2017).
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4.7.4 Perception of FSE

Women expressed initial concerns when the FSE was introduced to them by
midwifery and medical staff. Concerns were typically centred around the impact the
FSE may have on their baby and women described a lack of adequate information in
relation to this. Interestingly, the previous pilot study also described women’s feelings
of uncertainty and concern in relation to the FSE (Bryson et al., 2017). Furthermore,
women in the current study outlined that staff primarily referred to the FSE as a “scalp
clip” which frightened women and they also felt it was not an accurate representation of
the technology. Several women suggested that staff referring to it as a “scalp electrode”
may increase acceptability of the technology. Women'’s initial concerns towards the
FSE underlines the need for clear information to explain the procedure and potential
risks, to enable decision making and that is aligned with women’s views and
preferences. The provision of clearer information will assist in mitigating potential
issues around the application of the FSE and perceived mobility. However, it should be
noted that this is not always possible, women described several instances where there
was often no time for full explanation and consideration of the intervention if there were
serious clinical concerns about the unborn baby’s heart rate and the FSE needed to be
placed immediately.
4.7.5 Positive experiences

Women described several positive impacts that the FSE had on their labour
experiences, particularly when compared to their experiences with the belt-mounted
ultrasound transducer. Benefits of the FSE reported by women included: increased
mobility during labour; providing further reassurance; providing increased information
for staff, which lead to increased feelings of safety, allowing women to relax and

concentrate on labour. Contrary to our findings, the pilot study of women’s prospective
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views towards monitoring described the FSE as adding an additional level of
uncertainty to labour (Bryson et al., 2017). This speaks to the need for care providers to
examine and consider women’s experiences towards their care and incorporate them
into practice.

4.7.6 Strengths and limitations

To our knowledge, this is the first qualitative study to explore women’s
retrospective experiences with STan, which, for the first time, is being trialled in
Australia. Previous research incorporating women’s perceptions and experiences with
STan has been limited with only one other qualitative study exploring women’s
prospective views of the monitoring using hypothetical vignettes. Furthermore, this is
one of the few studies to examine women’s experiences with different techniques of
IFS. In terms of the research methodology, following Tracy (2010) model for quality
and excellence in qualitative research lends additional credibility to the study’s findings.
Moreover, analysis was conducted with rigour, with emerging themes being
corroborated between authors (MB, DT & AS) and all authors reaching consensus on
the final interpretations. While this study provides significant insight into women’s
experiences of monitoring of the fetal heart rate during labour, the findings need to be
considered within the context of the following limitations.

Despite the sample having diverse demographic characteristics, women were
only sampled from one hospital (the RCT site), thus potentially limiting the
generalisability of the findings beyond this setting. Women had to express interest in the
interview to take part, and they may have been more inclined to participate when having
criticism they wanted to share and it is also possible that women experiencing too much
stress may have been less inclined to participate. Many of the birthing women at

Women’s and Children’s hospital have risk factors that may have necessitated periods
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of continuous CTG during the antenatal period and thus may be exposed to more than
one monitoring experience during that pregnancy episode which could shape their
experience and perception beyond what was directly experienced within the RCT
setting. Furthermore, as previously described, there was a range of potential experiences
women may have had with fetal surveillance during participation in START. This study
did not aim to tease out the nuanced differences but rather to examine experiences with
monitoring at a more general level — STan+CTG compared with CTG alone, with the
main finding being that differences related more to whether or not a women received an
FSE. Additionally, although all of the women openly shared their experiences, there is
always the potential for recall bias in interviews that are retrospective in nature.
4.7.7 Implications

Incorporating this qualitative component in relation to women’s experiences of
monitoring alongside the RCT with a primary focus on clinical outcomes has allowed
for an exciting opportunity to demonstrate the importance of the additional examination
of women’s views and experiences. Findings from this study will have significant
implications for health professionals including midwives and obstetricians, as well as
implications for standard practice and care. Overall women were very accepting of
STan in addition to CTG as it was perceived and experienced as a more accurate form
of monitoring than CTG alone. STan was reported to provide several benefits to women
including a reduction in the chance of medical intervention including emergency
caesarean section. In terms of the FSE which is always used with STan and more often
than not used with CTG, women described it as reassuring, proving more accurate
monitoring, and enabling increased mobility when compared to the belt-mounted
ultrasound transducer belts alone. In contrast the belt-mounted ultrasound transducers

were described as reducing mobility, providing less accurate monitoring and distracting
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women. These findings may therefore be used to inform staff perspectives and the
development of consumer information to best support women to make informed and
value-based choices about monitoring methods in labour. Further, findings provide
support for the acceptability of STan in addition to CTG to women in Australia.
4.7.8 Conclusion

The current study has demonstrated the diverse impact that variances in
monitoring technique can have on women’s experiences of labour. Consideration of
women’s experiences and perceptions towards IFS is crucial to an understanding of this
important aspect of care. Health care professionals must remain knowledgeable of the
current evidence on IFS to engage in evidence-base care. Regular education for all staff
that incorporates experiences of women, as identified in this study, will provide a useful
opportunity to engage in effective evidence base practice informed not only by clinical
outcomes, but also by views of women receiving this care. Findings may be used to
inform the development of staff and consumer information to best support both women
and staff make informed and value-based individualised choices about utilisation of
fetal monitoring technology during labour. Whilst START is comparing two forms of
IFS (CTG alone compared to STan+CTG) from a clinical perspective, the current study
has outlined that women’s lived experiences were not determined by trial arm, but by
whether the FSE was used or not. As a result, this study has importance and relevance
in advancing the value of RCTSs, as it provides an example of the valuable contribution

that a qualitative enquiry can bring.
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5.3 Abstract
Background: Satisfaction with childbirth can have immediate and long-term
implications for the health and well-being of a woman and her newborn. In an
Australian-first randomised controlled trial (RCT), two techniques for intrapartum fetal
surveillance are being compared; STan monitoring plus cardiotocographic (CTG)
compared to CTG monitoring alone. The aim is to determine if STan can reduce
emergency caesarean section rates whilst maintaining or improving neonatal outcomes.
This study compares women’s experiences of and satisfaction with the two techniques
of intrapartum fetal surveillance.
Methods: A cohort of consecutively recruited women participating in a randomised
controlled trial from March 2018 to January 2020 in a South Australian tertiary hospital
were invited to complete a questionnaire which included open-ended and forced choice
response formats approximately eight weeks after giving birth. The analysis principle
was intention to treat.
Results: Questionnaires were sent to the first 527 participants and completed by 207
women (n=113/265, STan+CTG; n=94/265, CTG alone). On average, birth satisfaction
appeared to be very similar in both arms of the trial. In relation to monitoring technique,
women in the STan+CTG arm reported higher average satisfaction with staff
competency associated with the monitoring. Furthermore, women randomised to
STan+CTG were more likely to disagree with the statement that they would prefer a
different type of monitoring in future labours compared to CTG alone. Results from the
qualitative component highlighted that from women's perspectives, the primary
difference between the two techniques was the utilisation (or not) of the fetal scalp

electrode (FSE) (the FSE is always utilised with STan+CTG and when clinically
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necessary utilised with CTG). Interestingly, women commonly viewed the use of the
FSE positively as it was perceived to permit greater mobility.

Conclusions: Policy makers can be assured that STan results in, at the very least,
comparable outcomes in terms of general satisfaction with the experience of labour as
well as monitoring. Findings from this trial should be incorporated when developing
consumer-based information about electronic fetal surveillance, in particular regarding
common misconceptions by women and care givers about the potential use of a FSE.

Keywords: Satisfaction, fetal surveillance, fetal monitoring, STan, CTG
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5.4 Introduction

Satisfaction is an important health outcome and is one of the most frequently
reported measures of quality of care (Goodman et al., 2004; Jafari et al., 2017; Nilvér et
al., 2017; A Sawyer et al., 2013). When evaluating and drawing conclusions from care
in childbirth, the examination of women’s satisfaction with their experiences is of
considerable importance (Nilveér et al., 2017). Satisfaction with childbirth can have
immediate and long-term implications for the health and well-being of a woman and her
newborn (Goodman et al., 2004). For example, in a cross-sectional study conducted
with 664 Australian women, evidence of an association was demonstrated between a
satisfying childbirth and high postnatal functioning (Michels et al., 2013). In contrast,
dissatisfaction with childbirth has been shown to be associated with negative impacts on
a woman’s mental health, with a recent systematic review reporting that a negative birth
experience may contribute to postnatal depression (Bell & Andersson, 2016).

Monitoring of the fetal heart rate during labour is a required standard practice in
midwifery and obstetrics in order to ensure fetal wellbeing. This monitoring, also
known as intrapartum fetal surveillance, comprises technologies that are designed to
provide an objective view of fetal wellbeing and can be practically used over long
periods of time without risk of injury to either the mother or baby (Crawford et al.,
2017). Intrapartum fetal surveillance (IFS) using continuous cardiotocography (CTG)
has become almost ubiquitous in the intrapartum setting (Kuah & Matthews, 2017).
However, CTG is known to have a high false positive rate (i.e. low specificity) of up to
60% which means that it can indicate fetal compromise in cases when it is not present
and in some instances, can lead to unnecessary interventions such as delivery via

emergency caesarean section (EmCS) which are accompanied by risks to the mother
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and child (Chandraharan & Arulkumaran, 2007; East et al., 2015; Sandall et al., 2018)
as well as significant psychosocial sequalae (Benton et al., 2019).

CTG monitors the fetal heart rate by one of two methods: external CTG utilises
a Doppler ultrasound transducer which is held to the mother’s abdomen by an elastic
strap; whilst internal CTG utilises a fetal scalp electrode (FSE) attached to the baby’s
presenting part to calculate the fetal heart rate from the R-R’ interval of the fetal
electrocardiogram (Symonds et al., 1999). An external pressure transducer is also
utilised regardless of external or internal means of detecting the fetal heart rate and is
also held by an elastic strap to the woman’s abdomen, typically in proximity to the top
of the uterus in order to monitor the timing of the mother’s contractions. Whilst an
internal pressure transducer is also an option (Hautakangas et al., 2020), this is rarely
used in Australia (RANZCOG, 2019).

An alternative to CTG alone, is monitoring which also undertakes ST analysis
(STan) of the fetal electrocardiogram (Rosén & Lindecrantz, 1989) in addition to CTG.
STan is used in conjunction with standard CTG monitoring and provides clinicians with
additional information regarding fetal wellbeing during labour relative to CTG alone,
allowing for a more definitive diagnosis of fetal distress (Sacco et al., 2015; Timonen &
Holmberg, 2018). Similar to the internal CTG monitoring, STan monitoring requires the
placement of an FSE to detect the fetal ECG (Belfort et al., 2015; Sacco et al., 2015).
As aresult, unlike CTG, the FSE is always required when using STan monitoring
(Sacco et al., 2015).

Overall, six international randomised controlled trials (RCTs) comparing
STan+CTG with CTG alone have been conducted (Amer-Wahlin et al., 2001; Belfort et
al., 2015; Ojala et al., 2006; Vayssiere et al., 2007; Westerhuis et al., 2010; Westgate et

al., 1992). Additionally, a number of meta-analyses have been conducted which include
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some or all of these RCTs (Becker et al., 2012; Blix et al., 2016; Neilson, 2015; Potti &
Berghella, 2012; Salmelin et al., 2013; Schuit et al., 2013). Despite this relatively large
evidence base comparing these two forms of intrapartum fetal surveillance, the focus
has been on clinical outcomes with psychosocial aspects largely overlooked.
Furthermore, STan monitoring has not been examined in the Australian context, which
is arguably quite different (with regard to health care systems, organisation and
professional responsibilities, background intervention rates and clinical guidelines) to
that of the European and US settings of previous trials. As such, an Australian-first
RCT has been designed to compare STan+CTG (referred to from here on as STan)
versus CTG alone with the aim of determining if STan results in reduced emergency
caesarean section rates (Turnbull et al., 2019). In line with the potential reduction of
EmCS with STan (Wilkinson et al., 2017), a secondary hypothesis of the trial is that
STan monitoring will result in improved psychosocial outcomes (Turnbull et al., 2019).
Overall, the trial comprehensively compares clinical, economic, and psychosocial
outcomes. The study reported here compares satisfaction with monitoring and the birth
experience more broadly in women allocated to STan relative to those allocated to CTG
alone.
5.5 Method

5.5.1 Participants and setting

The trial was conducted at the Women’s and Children’s Hospital in South
Australia, a level 6 tertiary maternity care facility with approximately 5000 deliveries
per annum (Women's and Children's Health Network, 2019). Consenting
participants were deemed to require, or were currently receiving, continuous CTG
monitoring, per the RANZCOG guidelines (RANZCOG, 2019) prior to

randomisation. At which point they were randomised to receive either STan or CTG
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alone, according to an allocation ratio of 1:1 with stratification for parity, using a
remote phone-based randomisation procedure (Turnbull et al., 2019).
5.5.2 Procedure

Between March 2018 and January 2020, a cohort of consecutively recruited
women were sent a precursor invitation letter approximately six weeks after giving
birth. Two weeks later a study pack, including recruitment and consent material and the
questionnaire was sent. Two methods of responding to the questionnaire were offered, a
paper questionnaire returned by post or an online questionnaire. Personalised reminders
were sent out for non-responders: another study pack approximately ten weeks after
birth, and an SMS approximately three weeks after that. It should be noted here that a
sample size calculation was not conducted. This was a pragmatic decision based on
feasibility and the fact that the study was exploratory and not powered on a particular
outcome.

The questionnaire included questions relating to women’s psychosocial
outcomes following monitoring and birth and included three measures to examine
women’s satisfaction with various elements of their labour experience. These measures
included the Birth Satisfaction Scale — Revised (BSS-R); Satisfaction with Electronic
Fetal Monitoring Questionnaire (S-EFM); and two questions with open-ended response
formats that asked women to comment on the positives and negatives of the fetal
monitoring that they received.

The BSS-R is a 10-item, self-report scale that was developed as a shorter form
of the original 30-item BSS (Hollins-Martin & Martin, 2014). The BSS-R is an
instrument used to measure satisfaction with maternal birth experience (Hollins-Martin
& Fleming, 2011; Hollins-Martin & Martin, 2014; Hollins-Martin et al., 2012).

Findings from a recent study have reported that the BSS-R is a robust, valid and reliable
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multidimensional psychometric instrument for measuring women's birth satisfaction in
the postnatal period (Hollins-Martin & Martin, 2014). Following recommendations
(Celestina Barbosa-Leiker et al., 2015), one item (‘I came through childbirth virtually
unscathed’) was altered to be more culturally appropriate as follows: “I came through
childbirth virtually unharmed”.

The S-EFM is a purpose-designed scale to measure women’s satisfaction with
fetal surveillance. The measure was developed on the basis of previous research about
electronic fetal monitoring, in particular CTG (Garcia et al., 1985; Hindley et al., 2008;
Killien & Shy, 1989; Starkman, 1976) and from limited research conducted on STan
technology (Bryson et al., 2017; Parisaei et al., 2011). The S-EFM includes 11-items
and requires participants to respond on a 5-point Likert scale ranging from ‘strongly
disagree’ to ‘strongly agree’. The item ‘I was concerned about the attachment of the
scalp clip’ includes a ‘not applicable’ option as not all participants were expected to
receive the scalp clip. Higher scores indicate greater satisfaction with the monitoring
received.

5.5.3 Analysis

Analyses were conducted using the Statistical package for the Social Sciences
11(SPSS.11, SPSS Inc., Chicago, IL, USA). Data were analysed according to the
intention to treat principle where women are grouped according to the treatment to
which they were randomised. Analysis of the data was blinded to the specific treatment
group. The overall scores of the S-EFM and BSS-R were analysed using independent-
samples t-tests. The subscales scores of both measures were analysed using Mann-
Whitney U tests. A p-value of <0.05 was considered to be statistically significant.

Overall, there was considered to be adequate power to detect meaningful differences in
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pre-specified psychosocial outcomes, but no correction was made for multiple
comparisons.

Content analysis was conducted to quantify the qualitative data obtained through
the open-ended response questions. Data in the form of a single word, complete answer
or direct quotation was coded and assigned into themes. Once all responses had been
coded, themes of similar or identical content were merged and reduced to present a
succinct number of categories (Mayring, 2000), with the presentation of findings
following a format informed by previous research (Vogel et al., 2019).

5.5.4 Ethical considerations

Human Research ethics approval was gained from the Women's and Children's
Hospital Network Human Research Ethics Committee and the University of Adelaide
Human Research Ethics Committee (HREC/17/WCHN/14).

5.6 Results

The questionnaire was sent to 527 women after excluding 2 women whose
infants had extended neonatal intensive care (NICU) or special care admissions and
were only recently discharged from hospital when the questionnaire was due for mailing
and one woman who withdrew consent for participation after randomisation. Overall,
263 of the invited women were allocated to STan and 264 to CTG alone. 207 women
returned a completed questionnaire (response rate: STan, 43%; CTG, 36%) (See
participant flow, Figure 4). The median time from birth to completion of questionnaire
was similar in both groups (STan, 8.71 weeks; CTG, 8.14 weeks). Similar demographic
characteristics relating to age and parity were observed for women who responded to
the questionnaire (responders) relative to those who did not (non-responders). The mean
age of responders (vs non-responders) was 31.80 (vs 30.29) years for those randomised

to STan and 32.00 (vs 30.61) for those randomised to CTG alone. The median parity
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for responders and non-responders in each randomised treatment arm was one. Of the

responders 54.9% were randomised to STan and 45.4% were randomised to CTG alone.

Baseline characteristics were similar in the two randomised groups (Table 5). Clinical

characteristics summarised in Table 6 indicate that 96.5% of women in the STan arm of

the trial had an FSE and 71.3% of women in the CTG arm had an FSE.

Randomised (#=530)

!

Randomised to STan (n=265)

Participants sent the psychosocial
questionnaire (n=263)

Excluded:

Withdrawal of consent from RCT (#=1)
Extended NICU/Special care admission
(n=1)

Y

Participants who completed the
psychosocial questionnaire (#=113)
(43% overall response rate)

|

Randomised to CTG alone (7=265)

Participants sent the psychosocial
questionnaire (n=264)

Excluded:
Extended NICU/Special care admission
(n=1)

Participants who completed the
psychosocial questionnaire (#=94)
(36% overall response rate)

Figure 4. Flow of the subset of women from the START RCT eligible to participate in

the psychosocial study.




Table 5

Baseline Characteristics: Women Randomised to STan versus CTG Alone

Characteristics

STan (N=113)

CTG alone (N=94)

n (%) n (%)
Marital status
Married /de facto 102 (90.3%) 86 (91.5%)
Single (family supported) 6 (5.3%) 1(1.1%)
Single (unsupported) 4 (3.5%) 6 (6.4%)

Language spoken at home
English
Other language
Education
Bachelor's degree or higher
Post high school training
High school only
Other
Employment
Full time
Part time
Casual
Not employed
Parity

1

83 (73.5%)

30 (26.5%)

61 (54%)
36 (31.9%)
15 (13.3%)

1 (.9%)

53 (46.9%)
25 (22.1%)
14 (12.4%)

21 (18.6%)

77 (68.1)

65 (69.1%)

28 (29.8%)

49 (52.2%)
30 (31.9%)
13 (13.8%)

2 (2.2%)

42 (44.7%)
17 (18.1%)
7 (7.4%)

28 (29.8%)

60 (63.8%)



176

Characteristics

STan (N=113)

CTG alone (N=94)

n (%) n (%)
2 25 (22.1%) 23 (24.5%)
3 or more 11 (9.7%) 11 (11.7%)
Mean=31.80
Age Mean=32 (SD=4.62)
(SD=4.80)
Table 6

Clinical Characteristics: Women Allocated to STan versus CTG Alone

Characteristics

STan (N=113)

n (%)

CTG alone (N=94)

n (%)

Epidural
Yes

Onset of labour
Spontaneous
Induced
Augmented

FSE

Yes

94 (83.3%)

16 (14.2%)

90 (79.6%)

7 (6.2%)

109 (96.5%)

76 (80.9%)

14 (14.9%)

71 (75.5%)

9 (9.6%)

67 (71.3%)

5.6.1 Birth satisfaction

No statistically significant differences were found in overall mean birth

satisfaction score for women randomised to STan versus CTG alone (p = 0.14) or in

subscale scores.



177

Table 7

Birth Satisfaction: Women Allocated to STan versus CTG Alone

STan (N=113) CTG (N=94)
Birth Satisfaction Difference in

Scores n* n* means (95% CI)
Mean score (SD) Mean score (SD)

n=113 _
n=91
BSS-R total
29.35(5.87) 28.01(6.81) 1.33 (-3.08 t0 0.42)
Subscales
n=113 n=93
BSS-R-QC?
14.45(1.78) 14.03(2.26) 0.42 (-0.97 to 0.14)
n=113 n=93
BSS-R-PAP
5.12(1.97) 4.88(1.98) 0.23 (-0.78 to 0.31)
n=113 n=93
BSS-R-SE®
9.78(3.76) 9.00(4.06) 0.78 (-1.86 to 0.30)

4Birth Satisfaction Scale — Revised - Quality of care sub dimension
b Birth Satisfaction Scale — Revised - Personal attributes sub dimension
¢Birth Satisfaction Scale — Revised - Stress experienced sub dimension
*Numbers vary with missing data for one or more of the subscale questions.
5.6.2 Satisfaction with fetal surveillance
The scale had a high level of internal consistency, with a Cronbach's alpha of
0.87. No statistically significant differences were found in mean satisfaction with fetal
surveillance scores for women randomised to STan (mean=42.56, SD=6.81) versus

CTG alone (mean=41.04, SD=7.32) (see Table 8).
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Of the eleven dimensions on the S-EFM, there was a consistent pattern of
responses that favoured women who were randomised to STan however, these were not
statistically significant with the exception of the subscales examining staff competency
and future monitoring preference. The median perceived staff competency score was
significantly higher in the STan group relative to the CTG alone group, U = 4436, z= -
2.22, p=0.03. Women randomised to STan were also significantly more likely to
disagree with the statement that they would prefer a different type of monitoring than

those randomised to CTG, U=4271, z=-2.53, p=0.01.
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Satisfaction with Fetal Monitoring: Women Randomised to STan versus CTG alone

STan N=113 CTG alone N=94 )
Difference in means
S-EFM! Scores n# n#
(95% CI)
Mean (SD) Mean (SD)
Total n=105 n=82
42.56(6.81) 41.04(7.33) 1.53 (-3.57 t0 0.53)
Sub dimensions

Trust n=113 n=93

4.26(0.66) 4.09(0.89) 0.17 (-0.39t0 0.04)
Staff competency* n=113 n=94

4.27(0.78) 3.94(1.05) 0.33 (-0.58 to -0.08)
Recommend n=113 n=94

4.09(0.88) 3.87(1.04) 0.22 (-0.49 to 0.05)
Comfort n=112 n=94

3.94(0.96) 3.85(1.07) 0.08 (-0.37 t0 0.19)
Positive experiences n=112 n=94

4.15(0.76) 3.99(0.96) 0.16 (-0.40 to 0.07)
Movement n=113 n=94

3.19(1.25) 3.12(1.11) 0.08 (-0.37 t0 0.19)
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STan N=113 CTG alone N=94 )
Difference in means

S-EFM! Scores n# n*
(95% CI)

Mean (SD) Mean (SD)
Choice n=113 n=94

4.24(0.83) 4.07(0.92) 0.16 (-0.40 to 0.08)
Non-invasive n=113 n=94

3.65(0.98) 3.48(1.24) 0.17 (-0.46 t0 0.12)
Acceptable n=113 n=94

4.33(0.67) 4.10(0.84) 0.23 (-0.44 t0 -0.02)

Future preference* n=113 n=94

3.54(0.99) 3.17(1.11) 0.37 (-0.66 to -0.08)
FSE concerns n=107 n=83

3.12(1.24) 3.04(1.27) 0.09 (-0.45 to 0.28)

# Numbers vary with missing data for one or more of the subscale questions.
* Subscales with statistically significant differences in mean outcomes

! Satisfaction with electronic fetal monitoring
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5.6.3 Women’s experiences with fetal monitoring
5.6.3.1 Positive experiences with fetal monitoring (STan versus CTG alone)

Results from the qualitative analysis comparing positive experiences of women
randomised to STan versus CTG alone, highlighted that the primary difference in their
birthing experience appeared to be differentiated by the utilisation (or not) of the FSE
(the FSE is always utilised with STan and when clinically necessary with CTG). The
most prevalent theme identified by women regardless of trial arm was reassurance, this
was related to hearing the baby’s heart rate and knowing the baby was safe (STan P1;
CTG P1). Another common theme in both trial arms was that monitoring provided
additional information to staff about the baby’s wellbeing which subsequently increased
women’s feelings of reassurance and safety (CTG P2; STan P3). Women randomised to
STan described the monitoring to be a more accurate and consistent form of fetal
surveillance, and this was typically explained in the context of other monitoring
experienced earlier in their labour prior to randomisation, which could have included

external CTG (STan P2).

Women in the CTG alone arm who received an FSE reported that the addition of
the FSE was a more accurate form of fetal surveillance and this was commonly
discussed in comparison to their experiences with the CTG external transducer belts
alone at earlier stages of their labour (CTG P3). The same women described that the
addition of the FSE increased their mobility, in comparison to the CTG external
transducer belts alone (CTG P4). Mobility was also described by women in the STan
arm; in particular, they reported increased mobility with the use of STan as a result of
the constant monitoring it was able to provide without [a CTG monitor] moving on the
abdomen and losing contact with the baby’s heartrate (STan P5). For women in the

CTG arm who required an FSE, the FSE was discussed as a favored addition to the
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external CTG alone (CTG theme P5) and was described as improving overall comfort
(CTG theme P6). A few women specifically stated that the FSE reduced invasiveness of
monitoring as once applied, the staff did not need to continue to move the external
bands to find the baby’s heart rate (CTG theme P7). Similar to this, women in the STan
arm were more likely to report increased comfort provided by the monitoring which
related to not having to adjust external monitoring belts (experienced prior to
randomisation with CTG) as well as to having one less strap around their abdomen
(STan theme P4).

Table 9

Content Analysis of Positive Experiences: Women Randomised to CTG alone (N=75)

n (%) of

Code Theme Direct quote example o
participants

“I was reassured my baby was being well

Reassurance ) )
CTG ) during the labour which also made me feel
provided my _ 27 (36%)
o more relaxed knowing there were no
monitoring _
complications”.
Providing
CTG informationto  “Providing a clearer picture to the healthcare
13 (17%)
P2 staff about baby’s team of the health of my baby”.
wellbeing
Increased
oTG accuracy, “The monitoring around my belly was not
particularly with  working to detect baby heart rate, so the FSE
the addition of gave accurate detection”.
10 (13%)
the FSE

8 (11%)
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n (%) of

Code Theme Direct quote example o
participants

“I was able to move around more easily
ot Increased knowing we would still be tracking my baby
mobility with the  without any hassle of the monitors coming
use of the FSE off or bub moving around and having to

always move monitors around”

“I had difficulty being able to move freely

with the other monitors [CTG external] and
Improved

they kept losing my baby as | moved around

CTG monitoring with ) _
with labour. The FSE meant I could just 8 (11%)

PS5  the inclusion of _ _
concentrate on contractions rather than being

the FSE ) o
concerned with constantly adjusting the
monitoring”.
Increased and
CTG “Didn't have to hold the monitor [CTG
improved comfort 5 (7%)

) transducer belts] on my belly”
with the FSE

Note: (%) does not sum to 100 as women’s responses may have been classified under

numerous themes or may not have contributed to a theme.

Table 10

Content Analysis of Positive Experiences: Women Randomised to STan (N=102)

n (%) of

Code Theme Direct quote example -
participants

Reassurance — increase

STan in knowledge, sight and

P1  sounds of baby’s heart
rate

“The positive was that | knew my
baby was being monitored as well as 47 (46%)
possible”.

21 (21%)
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n (%) of

Code Theme Direct quote example -
participants

“Unlike the CTG, the STan monitor
moved with my child, meaning her
heartbeat was never lost and | never
found myself worrying
unnecessarily”.

STan Accurate and consistent
P2 monitoring

Increased information  “Recording to staff better monitoring
for staff about baby’s ~ covering more aspects, which made 13 (13%)
wellbeing me feel secure”.

STan
P3

Increased comfort - not
STan having to adjust external
P4  CTG monitoring, one
less strap

“Not having to readjust the monitors
on my belly all the time to check 6 (6%)
vitals”.

“Being able to move around as
Increased mobility required without stressing that the 5 (5%)
monitor would lose babies heart rate”.

STan
P5

Note: (%) does not sum to 100 as women’s responses may have been classified under

numerous themes or may not have contributed to a theme.

5.6.3.2 Negative experiences with fetal monitoring (STan versus CTG alone)
Women’s negative experiences were similar across both arms of the trial. The
majority of women in both treatment arms described the monitoring they received as
restricting their movement. In the CTG arm, this restriction was described in relation to
the external form of CTG losing contact upon movement, which in turn discouraged
further movement (CTG N1). In comparison, for women in the STan arm this was
related to concerns of the FSE detaching from the baby’s head (STan N1). Many

women in the STan arm described visible marks left on their baby’s head from the FSE
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and their concerns and worries about this. Such marks were often unexpected as women

felt that they were not made aware of the potential of this occurring (STan N2).

This theme was also evident in reports by women in the CTG alone group who
required an FSE (CTG N3); these women described concerns about it causing harm to
the baby or discomfort with the application (STan N4; CTG N4). This was a more
prevalent theme in reports from women in the STan arm (STan N3) compared to the
CTG alone arm (CTG N5), most likely due to fewer women in the CTG arm requiring
an FSE. Some women in the CTG group who required an FSE described several
attempts having to be made by staff to attach the FSE, causing discomfort and distress
(CTG N2). This was also described by women in the STan arm, however, it appeared to
be less of a concern (STan N6). A small number of women in both arms of the trial
described the technologies as invasive (STan N5; CTG N6).

Table 11

Content Analysis of Negative Experiences: Women Randomised to CTG alone (N=56)

n (%) of

Code Theme Direct quote example o
participants

“Very restrictive with movement. Wanted

CTG Restricted ) ]
to sit up and lean forward but kept losing 21 (38%)
N1 movement
contact”.
. Issues with “Required 3 different people to attempt to
application of FSE  attach head clip before it was successful. 8 (14%)

when required Insertion of clip was very distressing”.
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Code Theme Direct quote example

n (%) of

participants

“My son has permanent scaring on his
CTG Marks left of baby’s ) )
head. I have been told the clip was put in
N3 head from FSE

far too deep”

“I didn’t like the idea that it was inserted,
CTG Idea of FSE, ) _
and something attached to my babies

N4 confronting
scalp”.
oTG Discomfort “Putting the monitor on baby's head is
generally and with  uncomfortable but only during placement
insertion of FSE not after”.
CTG N e
NG FSE invasive “Initial invasion to attach the FSE”.

6 (11%)

5 (9%)

6 (11%)

4 (7%)

Note: (%) does not sum to 100 as women’s responses may have been classified under

numerous themes or may not have contributed to a theme.
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Content Analysis of Negative Experiences: Women Randomised to STan (N=66)

) n (%) of
Code Theme Direct quote example o
participants
“Restricted movement. [ was concerned it
STan Restricted would 'rip out" if | pulled it when moving
o 17 (26%)
N1 movement around. In the peak of the contractions it was
distracting and a bit frustrating’.
STan FSE left visible
) “My little girls has a scar on her head”. 13(20%)
N2 markings
Discomfort of
STan o ) “Insertion of monitoring was uncomfortable
application with 10 (15%)
N3 FSE just like all the other internal examinations”.
STan  Concerns with “Worried about baby being in pain when
8 (12%)
N4 the FSE inserted”.
STan ] “Having a device/cord attached to baby is a
Invasive 6 (9%)
N5 bit invasive”.
Staff having
) ) “Had to have it done a few times one
STan issues with o ] )
o midwife was not confident with her 4 (6%)
N6 application the

FSE

placement’.

Note: (%) does not sum to 100 as women’s responses may have been classified under

numerous themes or may not have contributed to a theme.
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5.6.4 Post hoc subgroup analysis

As a consequence of our findings highlighting the importance of the FSE as a
differentiating factor of birthing experience it was decided (post hoc) that comparisons
of satisfaction with fetal monitoring would be made between women who had an FSE
(n=176) versus those who did not (n=31), regardless of randomisation arm.
Interestingly, the only statistically significant difference among the subscales for
satisfaction related to movement. Women who had an FSE were more likely to disagree
with the statement that the fetal monitoring restricted their movement, U=2054, z=-2.25,
p=0.03.

5.7 Discussion

Against a backdrop of several RCTs worldwide examining the clinical outcomes
of STan, this is the first comprehensive trial to include women’s perspectives, with our
hypothesis being that STan will be clinically advantageous, thus resulting in improved
psychosocial outcomes (Turnbull et al., 2019). This paper focussed on satisfaction with
the birth experience overall as well as that with the fetal surveillance methods. Our
findings show that while there were no clear statistically significant differences between
the two groups in satisfaction with the overall birth, responses about experiences with
fetal monitoring tended to favour women randomised to the STan group.

In particular women randomised to STan were statistically significantly more
likely to perceive staff as competent when facilitating the monitoring compared to
women randomised to CTG alone. They were also were statistically significantly more
likely to disagree with the statement that they would prefer a different type of
monitoring in future labours. A similar homogeneity of effect in favour of STan, albeit
non-statistically significant, was observed for the other nine items in the purpose-

designed scale measuring satisfaction with fetal surveillance. Considered together, these
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findings indicate that STan is at least acceptable as CTG alone from women’s
perspectives and preferable in some specific respects.

The results on perceived staff competency are noteworthy and warrant some
comment. It is the case that STan provides additional information to staff (relative to
CTG alone) and the accompanying protocols require them to respond to these signals in
a systematic way, for example by moving and repositioning women in their bed. It may
be that this interaction between staff and women, which includes extra attention, prompt
responsiveness to the clinical situation and staff involvement, leads to a perception by
women that they are receiving higher quality care. These views could also account for
the greater likelihood by women allocated to STan that they would not prefer a different
type of monitoring in future labours. At the same time, a somewhat surprising and
reassuring finding was that STan was not perceived as a more invasive form of fetal
surveillance. This is especially so given that staff have consistently expressed concerns
about the invasiveness of the FSE and have viewed this as a potential barrier to
recruitment to the trial. Certainly, some thought into the dissemination of these findings
reported by the consumers themselves should be considered and incorporated into an
information booklet on monitoring designed to inform women on options for fetal
surveillance.

A key strength of our research was the inclusion of quantitative and qualitative
analyses permitting us to triangulate our findings. The qualitative data provides some
insights into the key positive and negative aspects of both forms of fetal surveillance
and interestingly, shows similar results in so far as both forms of monitoring afford
women the same benefits, notably reassurance and the same drawback, some restriction
in movement. Analysis shows that women in the CTG arm who had an FSE, reported

very similar experiences to women in the STan arm (an FSE is not always required with
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CTG, however is always required with STan). These findings are in line with our
previous qualitative study of a thematic analysis of the reports of thirty-two women
about their experiences with the fetal surveillance received in the current trial (Benton et
al., 2019).

While our post hoc subgroup analysis should be considered with some caution, it
does shed some extra insight into women’s experiences. Of note is the finding that
women who had an FSE, irrespective of monitoring type were more likely to disagree
that they had restricted movement. By comparing in this trial, women who had an FSE
with those who did not (regardless of monitoring type), we have been able to provide
some validation of the earlier findings suggesting that the application of the FSE is not
as detrimental as originally thought and indeed might confer some benefit. This benefit
in terms of CTG is related to improved opportunities for movement when compared
with having to minimise changes to position in order to keep the CTG belt in place.

Despite providing women with different options for completing questionnaires,
including post and online options, as well as making multiple personalised contacts
through mail and mobile reminders, the response rate to the survey was lower than
anticipated. Research has shown a significant decline in response rates to surveys in the
last thirty years (National Research Council, 2013) particularly in the field of maternal
and infant health (Harrison et al., 2019). Despite this low response rate, characteristics
of questionnaire responders appeared to be similar to those for non-responders.
Furthermore, while all significant results must be duly noted, we acknowledge that no
corrections for multiple testing were made for our many tests of comparison.

5.8 Conclusion
This study is the first to comprehensively examine women’s satisfaction with

STan as part of a RCT. While ultimately the decision to implement STan in Australia
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will likely be based on considerations of clinical efficacy and cost effectiveness, policy
makers can be assured that STan results in, at the very least, comparable outcomes in
terms of general satisfaction with the experience of labour as well as monitoring.
Furthermore, results of the current study challenge the myths and concerns that both
women and care providers may have in relation to STan about the use of the FSE.
Ultimately the findings from this trial should be incorporated when developing

consumer-based information about intrapartum fetal surveillance.
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6.3 Abstract
Background: In an Australian-first randomised controlled trial (RCT), two techniques
for intrapartum fetal surveillance are being compared; ST analysis (STan) monitoring
(cardiotocographic plus STan) compared to cardiotocographic (CTG) monitoring alone.
The aim is to determine if STan can reduce emergency caesarean section rates whilst
maintaining or improving neonatal outcomes. We also plan to compare clinical,
economic, and psychosocial outcomes, with this article presenting results of
psychosocial outcomes from a cohort of women enrolled in the trial.
Methods: The study was conducted at one tertiary referral hospital. Women who had
taken part in the trial from the outset were invited to complete a questionnaire between
March 2018 and January 2020 approximately eight weeks after giving birth to examine
depression, psychological distress, health related quality of life, and infant feeding
practices. Analysis was by intention to treat.
Results: 207/527 participants completed the questionnaire (n=113, STan; n=94, CTG
alone). Overall, no statistically significant or clinically meaningful differences were
found in the two groups for measures of depression, psychological distress, quality of
life, and infant feeding. The only statistically significant difference was for the sub-
scale of pain-discomfort where scores were higher on average in the CTG alone arm
relative to than in the STan arm.
Conclusions: Despite STan and CTG alone constituting different clinical technologies,
both monitoring types appeared to produce similar results in terms of psychosocial
outcomes for women. The findings will contribute to providing women and staff with a
comprehensive assessment of STan monitoring upon which they can make evidence —

based decisions about monitoring options should STan become more widely available.
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Keywords: Fetal surveillance, psychosocial, women’s health; randomised controlled
trial
6.4 Introduction

Cardiotocography (CTG) is one of the most common procedures undertaken
during labour, and has been reported in some settings to be applied in 70% of all labours
(East et al., 2015). Despite being a ubiquitous method of monitoring, significant short
comings of the technology exist (Paterno et al., 2016). In particular, CTG has a high
false positive rate (i.e. low specificity) of up to 60% which means that more often than
not, it will indicate fetal compromise in cases when it is not present, which can
potentially lead to unnecessary interventions such as delivery via emergency caesarean
section (Chandraharan & Arulkumaran, 2007). One-third of Australian women now
deliver via caesarean section (Australian Institute of Health Welfare, 2019), with
emergency caesarean section rates in some Australian hospitals of approximately 18%
(Pregnancy Outcome Unit, 2019).

In order to increase specificity and reduce unnecessary interventions, extensive
clinical research has led to the development of ST analysis (STan) monitoring
technology (Rosén & Lindecrantz, 1989). STan is used in conjunction with standard
CTG monitoring and includes analysis of the ST segment of the fetal electrocardiogram.
As such, it may provide additional information regarding fetal wellbeing during labour
relative to CTG alone, allowing for a more definitive diagnosis of fetal distress and
considerable potential to reduce unnecessary operative births (Sacco et al., 2015;
Timonen & Holmberg, 2018).

CTG can be carried out both externally and internally. The external method
collects and records information about the fetal heart rate and mother’s contractions

using a belt-mounted doppler transducer worn around the woman’s abdomen (Alfirevic
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et al., 2013; Chandraharan & Arulkumaran, 2007). When the signal from this external
method of CTG is of insufficient quality or is difficult to interpret from poor signal
quality, an internal method can be used which involves the attachment of a fetal scalp
electrode (FSE) directly to the unborn baby. Similar to internal CTG monitoring, STan
monitoring requires the placement of the FSE to detect and allow interpretation of the
fetal ECG (Belfort et al., 2015; Sacco et al., 2015). However, unlike CTG, the FSE is
always required when using STan monitoring (Sacco et al., 2015).

In an Australian-first randomised controlled trial (RCT), STan monitoring
(cardiotocographic plus STan), referred to from here on as STan, is being compared
with cardiotocographic (CTG) monitoring alone to determine if STan can reduce
emergency caesarean section rates whilst maintaining or improving neonatal outcomes
(Turnbull et al., 2019). In line with the hypothesised reduction of emergency caesarean
section with STan, a secondary hypothesis was that STan monitoring will result in
improved psychosocial outcomes for women (Turnbull et al., 2019). In this article we
present the findings of the psychosocial outcomes for a cohort of women who
participated in the trial from the outset.

6.5 Methods
6.5.1 Participants and setting

The trial was conducted at the Women’s and Children’s Hospital, a high-risk
specialty facility with approximately 5000 deliveries per annum (Women's and
Children's Health Network, 2019). Women were eligible for the trial if they were:
eighteen years or older; capable of informed consent; literate in English; had a singleton
fetus in cephalic presentation. Women were excluded from participating if they: were
less than thirty-six weeks gestation; were planning a caesarean birth or required a

caesarean due to, for example placenta previa or vasa previa; had contraindications for
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use of a fetal scalp electrode; did not require continuous electronic fetal monitoring; had
participated in the study in a previous pregnancy; or if there were known fetal structural
or functional cardiac conditions. Consenting participants received fetal monitoring if it
was deemed clinically necessary, at which point they were randomised to receive either
STan or CTG alone, on an allocation ratio of 1:1 with stratification for parity using a
remote phone-based randomisation procedure (Turnbull et al., 2019). It should be noted
that a sample size calculation was not conducted. This was a pragmatic decision based
on feasibility and the fact that the study was exploratory and not powered on a particular
outcome.

6.5.2 Psychosocial outcomes questionnaire

Between March 2018 and January 2020, women who had taken part in the trial
from the outset were sent a precursor invitation letter six weeks after giving birth. One
week later, a study pack, including a questionnaire was sent to women. Two methods of
responding were offered including a paper questionnaire to be returned by post or
access to an online questionnaire. Tailored reminders (i.e. addressing the woman by her
name) were sent to non-responders including another study pack approximately ten
weeks after birth, and an SMS approximately three weeks after that.

The questionnaire examined a number of psychological and health outcomes of
which postnatal depression, psychological distress, health related quality of life, and
infant feeding are examined in this paper. Scales included: Edinburgh Postnatal
Depression Scale (EPDS) (Cox et al., 1987); General Health Questionnaire-12 (GHQ-
12) (Golderberg & Williams, 1988); EuroQol-5 dimensions (EuroQol, 1990); and Infant
Feeding Practices (Noel-Weiss et al., 2014). The questionnaire also included

demographic questions.
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6.5.3 Data analysis

Data were analysed with the researcher blinded to the identity of treatment
group (rather ‘apples’ versus ‘oranges’) and according to the intention to treat principle.
Group differences in means for the following scales were examined by independent-
samples t-tests: EPDS; EQ-5D (measured using a continuous visual analogue scale),
and GHQ-12 overall scores. Mann-Whitney U tests were run to examine group
differences in medians for ordinal data in the GHQ-12 and subscales of the EQ-5D. A
chi-square test for association was conducted between categorical variables randomised
group and type of infant feeding. A p-value of <0.05 was considered statistically
significant. Statistical analyses were conducted with SPSS version 19.0 (SPSS Inc.,
Chicago).
6.5.4 Ethical considerations

Human Research ethics approval was gained from both Women's and Children's
Hospital Network Human Research Ethics Committee and the University of Adelaide
Human Research Ethics Committee (HREC/17/WCHN/14).

6.6 Results

6.6.1 Participants

The questionnaire was sent to 527 women (STan: 263, response rate: 43%; CTG
alone: 264, response rate: 36%), after excluding invitations to two women whose infants
had extended neonatal intensive care (NICU) or special care admissions and were only
recently discharged from hospital when the questionnaire was due for mailing and to
one woman who withdrew consent for trial participation after randomisation (Figure 5).
Of the cohort of participants who completed the questionnaire, 113 were randomised to
STan (54.9%) and 94 were randomised to CTG alone (45.4%). 149 women completed

the questionnaire on paper and 57 women utilised the online option. Similar
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demographic characteristics were observed for women who responded to the
questionnaire compared with those who did not. The mean age of responders was 31.80
years (vs 30.29 years for non-responders). The median parity for responders and non-
responders in each randomised treatment arm was one. The demographic and clinical
characteristics of women were similar in both arms of the trial and 96.5% of women
randomised to STan compared with 71.3% randomised to CTG alone had an FSE

(Table 13 and 14).

Figure 5. Flow of the subset of women from the START RCT eligible to participate in

the psychosocial study.

Randomised (#=530)

! }

Randomised to STan (#=265)

Randomised to CTG alone (#=265)

Participants sent the psychosocial
questionnaire (#=264)

Participants sent the psychosocial
questionnaire (#=263)

Excluded:
Extended NICU/Special care admission
(=1

Excluded:

Withdrawal of consent from RCT (r#=1)
Extended NICU/Special care admission
(r=1)

Y v

Participanfs who cc_)mple_ted the Participants who completed the
psychosocial questionnaire (r=113) psychosocial questionnaire (#=94)
(43% overall response rate) (36% overall response rate)

Note: While non-compliance is anecdotally known to be present, this is not reported in
the flow diagram as an intention to treat analysis is intended and participant data will

remain blind to researchers until the trial concludes and the main analysis is conducted.



Table 13

Demographic Characteristics of Women Allocated to STan versus CTG alone

Characteristics

STan (N=113)

CTG alone (N=94)

n (%) n (%)
Marital status
Married /de facto 102 (90.3%) 86 (91.5%)
Single (family supported) 6 (5.3%) 1(1.1%)
Single (unsupported) 4 (3.5%) 6 (6.4%)

Language spoken at home
English
Other language
Education
Bachelor's degree or higher
Post high school training
High school only
Other
Employment
Full time
Part time
Casual
Not employed
Parity
1

2

83 (73.5%)

30 (26.5%)

61 (54%)
36 (31.9%)
15 (13.3%)

1 (.9%)

53 (46.9%)
25 (22.1%)
14 (12.4%)

21 (18.6%)

77 (68.1)

25 (22.1%)

65 (69.1%)

28 (29.8%)

49 (52.2%)
30 (31.9%)
13 (13.8%)

2 (2.2%)

42 (44.7%)
17 (18.1%)
7 (7.4%)

28 (29.8%)

60 (63.8%)

23 (24.5%)
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o STan (N=113) CTG alone (N=94)
Characteristics

n (%) n (%)
3 or more 11 (9.7%) 11 (11.7%)
Mean=31.80
Age Mean=32 (SD=4.62)
(SD=4.80)

Table 14

Clinical Characteristics of Women Allocated to STan versus CTG Alone

o STan (N=113) CTG alone (N=94)
Characteristics

n (%) n (%)

Epidural

Yes 94 (83.3%) 76 (80.9%)
Onset of labour

Spontaneous 16 (14.2%) 14 (14.9%)

Induced 90 (79.6%) 71 (75.5%)

Augmented 7 (6.2%) 9 (9.6%)
FSE

Yes 109 (96.5%) 67 (71.3%)

6.6.2 Psychological outcomes

No statistically significant or clinically relevant differences in mean participant
scores for women’s psychological outcomes were found between the two groups on the
EPDS, measuring postnatal depression (Table 15), or the GHQ-12, measuring

psychological distress, or any of the subscales of the GHQ-12 (Table 16).
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Table 15

Postpartum Depression Scores of Women Allocated to STan And CTG Alone

Edinburgh Postnatal Depression STan (N=113) CTG alone (N=93)

Scale n (%) n (%)

Score

<9 93 (82.3%) 76 (80.9%)

10-12 (distress) 13 (11.5%) 9 (9.6%)

13 + (major depression) 7 (6.2%) 8 (8.5%)

Item 10 (suicidal ideation) 5 (4.5%) 9 (9.5%)

Mean score (SD) 5.55 (SD= 4.45) 5.58 (SD=4.84)
Table 16

Results of the General Health Questionnaire Measuring Psychological Distress of

Women
STan (N=113) CTG alone (N=94)
GHQ-12 n* n*
mean (SD) mean (SD)
n =107 n=92
Total score
10.60(4.1) 10.40(5.07)
Subscales
n=111 n=94

Social dysfunction
5.67(2.20) 5.81(2.69)
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) n=111 n=92
Anxiety
3.80(1.81) 3.53(1.91)
] n=111 n=94
Loss of confidence
1.17(85) 1.14(1.23)

*Numbers vary with missing data for one or more of the subscales.

Note: Higher scores indicate lower levels of psychological health.

6.6.3 Physical outcomes

No statistically significant or clinically meaningful differences were found in
mean participant scores (measured using a visual analogue scale) on the EQ-5D for the
two groups (see Table 17). The same was found for subscales of this measure with the
exception of the pain-discomfort subscale reported on around eight weeks postpartum
(see Table 18). The median score on this subscale was statistically significantly higher
in the CTG alone arm than in the STan arm U = 3982.5, z=-3.49, p=0.00. Over 50% of
women in both groups were primarily breastfeeding, while 23% of women in the STan
group, compared to 33% of women in the CTG alone group were primarily bottle
feeding. Overall, no statistically significant differences were found between the two

groups in relation to infant feeding (Table 19).

Table 17

EQ-5D Scores Measuring Quality of Life of Women Allocated to STan and CTG Alone

STan (N=112) CTG alone (N=92)
Health Status
mean (SD) mean (SD)
EQ-VAS Score 79.61(11.90) 79.04(14.34)

Note: Higher scores indicate higher self-reported health status.
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EQ-5D Scores Measuring Quality of Life of Women Allocated to STan and CTG Alone

Health Status

STan (N=113)

CTG alone (N=94)

n (%) (%)

Mobility

Level 1 (No problems) 101 (89.4) 78 (83%)

Level 2 (Slight problems) 10 (8.8%) 14 (14.9%)

Level 3 (Moderate problems) 1 (0.9%) 1(1.1%)

Level 4 (Severe problems) 0 1(1.1%)

Level 5 (Extreme problems) 1 (0.9%) 0
Self-care problems

Level 1 (None) 111 (98.2%) 88 (93.6%)

Level 2 (Slight) 2 (1.8%) 5 (5.3%)

Level 3 (Moderate) 0 0

Level 4 (Severe) 0 1(1.1%)

Level 5 (Extreme) 0 0
Usual activities

Level 1 (None) 88 (77.9) 67 (71.3%)



Health Status

STan (N=113)

CTG alone (N=94)

"0 n (%)
Level 2 (Slight) 22 (19.5%) 19 (20.2)
Level 3 (Moderate) 2 (1.8%) 4 (4.3%)
Level 4 (Severe problems) 1 (0.9%) 3 (3.2%)
Level 5 (Extreme problems) 0 1(1.1%)
Pain-discomfort
Level 1 (No problems) 71 (62.8%) 37 (39.45)
Level 2 (Slight problems) 38 (33.6%) 48 (51.15)
Level 3 (Moderate problems 3 (2.7%) 4 (4.3%)
Level 4 (Severe problems) 1 (0.9%) 2 (2.1%)
Level 5 (Extreme problems) 0 3 (3.2%)
Anxiety/Depression
Level 1 (No problems) 73 (64.6%) 59 (62.8%)
Level 2 (Slight problems) 28 (24.8%) 26 (27.7%)
Level 3 (Moderate problems 12 (10.6%) 7 (7.4%)
Level 4 (Severe problems) 0 1(1.1%)
Level 5 (Extreme problems) 0 1 (1.1%)

207
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Table 19

Infant feeding of women allocated to STan versus CTG alone.

STan (N=112) CTG alone (N=93)
Type of infant feeding
n (%) n (%)
Primarily breastfeeding 66 (58.4%) 52 (55.3%)
Mixed feeding 20 (17.7%) 10 (10.6%)
Primarily bottle feeding 26 (23%) 31 (33%)

6.7 Discussion

This Australian randomised trial compares the psychosocial outcomes associated
with two forms of intrapartum fetal surveillance, specifically STan monitoring and CTG
monitoring alone. Despite clinical data indicating the benefit of STan (Amer-Wahlin et
al., 2001; Belfort et al., 2015; Ojala et al., 2006; VVayssiere et al., 2007; Westerhuis et
al., 2010; Westgate et al., 1992), no studies have comprehensively examined the
psychosocial outcomes resulting from this mode of monitoring. The trial (Turnbull et
al., 2019) was conducted to address the proposition that a hypothesised reduction in
emergency caesarean section, the primary outcome, would be accompanied by
improved secondary outcomes in the form of the psychosocial outcomes reported here.
Subsequent to the conceptualisation of the trial’s hypotheses and prior to finding the
current results, we conducted a systematic review which indicates that the relationships
between EmCS and psychological sequalae is largely confined to outcomes such as
posttraumatic stress disorder (Benton et al., 2019). This, along with the anecdotal non-
compliance in the current trial may in part explain our results which indicate largely
null results, with the exception of increased pain reported by women in the CTG alone

arm.
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The results of this study show that women in both arms experienced very similar
outcomes on both psychological measures (postnatal depression and psychological
distress) and health measures (health related quality of life and infant feeding). Findings
demonstrated that there was not only similarity between the two groups but women
appeared to be doing relatively well at around eight weeks postpartum. For example, in
both groups over 50% of women were primarily breastfeeding and rated their overall
health above 79/100 on the EQ-VAS where a score of 100 aligns with the best
imaginable health state.

At the same time and notwithstanding the similar group scores for postnatal
depression, our participants who were deemed at higher clinical risk, are likely more
prone to postnatal depression. In a recent retrospective Australian cohort study of over
50, 000 participants (Khanlari et al., 2019), 3.3% of women had probable postnatal
depression (scores of 13 or more on the EPDS) when assessed before six weeks
postpartum, two weeks earlier than in the present study. Using the same measure and
cut-off scores, this compares with 6.2% of women in the STan group and 8.5% of the
CTG alone group. Similarly, about 10% of women in our study (STan: 11.5%; CTG:
9.6%) scored as experiencing postnatal distress (a score of 10-12 on the EPDS),
compared with 5.3% of women in the retrospective study (Khanlari et al., 2019).

One of the main strengths of the current study is the use of validated measures
including the EPDS, GHQ-12, and EQ-5D. At the same time, despite providing women
with different options for completing questionnaires, including post and online versions,
as well as making multiple personalised contacts through mail and mobile reminders,
response rates were lower than anticipated. In keeping with our experience, research has
shown a significant decline in response rates to surveys over the last few decades

(National Research Council, 2013), particularly in the field of maternal and infant
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health (Harrison et al., 2019). Despite this low response rate, selected characteristics of
questionnaire responders appeared to be similar to those for non-responders, suggesting
that while generalisability may have been impacted, internal validity was probably
reasonable. Furthermore, while the single statistically significant finding is to be duly
noted, we acknowledge that no corrections for multiple testing were made for our many
tests of comparison.
6.8 Conclusion

This study has presented the psychosocial outcomes for a cohort of women who
participated in a RCT comparing two techniques for intrapartum fetal surveillance, one
of which is new to Australian maternity care. STan and CTG alone appear to produce
similar psychological and health outcomes for women on measures of postnatal
depression, psychological distress, health related quality of life, and infant feeding.
These findings will subsequently be interpreted in conjunction with the clinical
outcomes of the trial once it has concluded. If STan is to be implemented in the
Australian context, policy makers can be assured that this type of monitoring results in,

at the very least, comparable psychosocial outcomes for women.



211

CHAPTER 7. DISCUSSION

7.1 Preamble

This thesis was conducted alongside the STan Australian Randomised
Controlled Trial (START), designed to compare two techniques of intrapartum fetal
surveillance: STan versus CTG alone. The aim of START, the first trial of its kind in
Australia, is to determine if STan reduces the proportion of Emergency Caesarean
Section (EmCS) relative to CTG alone (Turnbull et al., 2019). The START trial is the
first comprehensive trial of intrapartum fetal surveillance to include the examination of
clinical, economic, and psychosocial outcomes. In line with the potential reduction of
EmCS with STan (Wilkinson et al., 2017), a secondary hypothesis of the trial is that
STan monitoring will result in improved psychosocial outcomes (Turnbull et al., 2019).
A number of associated studies were conducted alongside the trial, with the aim to
integrate the perspectives of women and add important contextual value to the clinical
results.

At the of time of writing, data collection for the trial is still being undertaken
and therefore the clinical outcomes are not discussed in the context of the psychosocial
outcomes. Furthermore, an embargo has been placed on this thesis which will be lifted
once data analysis of the clinical findings of the trial have been conducted.

As the primary aim of the trial is to see if the proportion of EmCSs can be
reduced with STan (relative to CTG alone), it was viewed to be beneficial to first
examine EmCS from a psychosocial perspective. Thus, the primary purpose of Study
One (Chapter Three) was to identify, collate, and examine the global evidence
surrounding women'’s psychosocial outcomes of EmCS. Following this, two studies
were undertaken to examine women’s experiences and psychosocial outcomes in the

context of the trial. The aim of Study Two (Chapter Four) was to qualitatively examine
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women's experiences with the intrapartum fetal surveillance technique they received in
the RCT. The primary aim of Study Three was to examine a number of aspects of
women’s psychosocial outcomes of the RCT approximately eight weeks postpartum.
This study provided data for two papers. The first examined satisfaction with
monitoring and the birth experience more broadly for women allocated to STan relative
to those allocated to CTG alone (Chapter Five) and the second examined a number of
psychological and health outcomes for women after the trial (Chapter Six). The
following chapter synthesises the major findings across the three studies, summarises
the methodological limitations and strengths, discusses the implications of the research,
and proposes ideas for future research.
7.2 Summary and synthesis of findings

7.2.1 Psychosocial outcomes associated with emergency caesarean section

Through the identification, collation, and examination of literature published
worldwide, the first study in this thesis (Chapter Three), a systematic review,
highlighted the diverse impact that EmCS has on women. The study identified a
number of psychosocial outcomes that were consistently reported to be negatively
associated with EmCS including post-traumatic stress, health related quality of life,
infant feeding, overall experiences, satisfaction, and self-esteem. In particular, there
was strong consensus across studies that EmCS contributes to symptoms and diagnosis
of post-traumatic stress. Psychosocial outcomes including depression, mother-infant
bonding, sexual function, fear, and distress were also identified within individual
studies. However, studies examining these particular outcomes reported either mixed

findings or only limited evidence of an association between outcome and EmCS.
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7.2.2 Women’s experiences of intrapartum fetal surveillance in the context of the
START study

Study Two (Chapter Four), utilised a qualitative methodology involving thirty-
two women, and aimed to examine women’s experiences with the fetal surveillance
they received as part of the trial. Overall, the study found women were very accepting
of STan as it was generally perceived and experienced by women as a more accurate
form of monitoring than CTG alone. Furthermore, women who experienced STan
expressed that knowing they were using newer technology, that had the potential to
reduce their chance of intervention, subsequently provided them with additional
feelings of safety.

Overall, the FSE was found to be used more frequently than anticipated at the
outset of the START RCT, due to clinical indication of need rather than solely to
facilitate STan, which led to findings that were not originally expected. Whilst START
aims to primarily compare two forms of fetal surveillance from a clinical perspective,
this study found that women's lived experiences were not primarily determined by their
trial arm allocation, but by whether the FSE was used. Interestingly, it was found that
women who had an FSE in the CTG alone arm reported very similar experiences to
women in the STan arm of the trial.

In terms of the FSE (which is always used with STan and more often than not
used with CTG in START), women described it as reassuring, proving more accurate
monitoring, and enabling increased mobility when compared to the belt-mounted
ultrasound transducer (utilised for CTG without the FSE) alone. In contrast, the belt-
mounted ultrasound transducers were described as reducing mobility, providing less
accurate monitoring, causing anxiety, and distracting women. Further insights into the

FSE were afforded with women describing initial concerns when the FSE was
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introduced to them by midwifery and medical staff. Concerns typically centred around

the impact the FSE may have on their baby and women described a lack of adequate

information provided in relation to this.

7.2.3 Women’s psychosocial outcomes of intrapartum fetal surveillance in the
context of the START study

Study Three was conducted over a two-year period with a cohort of
consecutively recruited women participating in the RCT from March 2018 to January
2020. The mixed-method questionnaire was completed by women approximately eight
weeks postpartum and incorporated a number of measures to examine: satisfaction
with monitoring and the birth experience, postpartum depression, psychological
distress, health related quality of life, infant feeding practices, and open-ended
response questions to examine women’s positive and negative experiences with the
monitoring. The questionnaire was sent to 527 participants and was completed by 207
women (n=113/265, STan; n=94/265, CTG alone).

This questionnaire provided data for the two subsequent papers. The first paper
offers insight into women'’s satisfaction with birth and monitoring, and the second
paper presents findings regarding women’s psychological and health outcomes. In the
first paper (Chapter Five), findings demonstrate that while there were no clear
statistically significant differences between the two randomised groups in satisfaction
with the overall birth, responses about women’s experiences with fetal monitoring
tended to favour women randomised to the STan group. In particular, women
randomised to STan were statistically significantly more likely to perceive staff as
competent when facilitating the monitoring compared to women randomised to CTG
alone. They were also statistically significantly more likely to disagree with the

statement that they would prefer a different type of monitoring in future labours. A
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similar homogeneity of effect in favour of STan, albeit non-statistically significant,
was observed for the other nine items in the purpose-designed scale measuring
satisfaction with fetal surveillance. Results from the qualitative component of the
questionnaire provide insights into the key positive and negative aspects of both forms
of fetal surveillance and interestingly, show similar results in so far as both forms of
monitoring afford women the same benefits, notably reassurance and the same
drawback, restricted movement. Women in the CTG alone arm who had an FSE
reported very similar experiences to women in the STan arm (an FSE is not always
required with CTG, however is always required with STan). These findings support
those in our previous qualitative study (Chapter Four) examining women’s experiences
with the fetal surveillance received in the current trial (Benton et al., 2020). As a
consequence of our findings highlighting the importance of the FSE as a differentiating
factor of the birthing experience, it was decided (post hoc) that comparisons of
satisfaction with fetal monitoring would be made between women who had an FSE
(n=176) versus those who did not (n=31), regardless of randomisation arm.
Interestingly, the only statistically significant finding among the subscales for
satisfaction related to movement. Women who had an FSE were more likely to
disagree with the statement that the fetal monitoring restricted their movement. These
findings again support the results of the previous qualitative study (Chapter Four).

The second paper derived from Study Three data demonstrated that both
monitoring types appeared to produce similar results in terms of psychological and
health outcomes for women. However, pain and discomfort scores for women around
eight weeks postpartum in the CTG alone arm of the trial were reported to be

statistically significantly higher on average compared with women in the STan arm.
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Potential reasons for this difference will be further examined once the clinical findings
of the START RCT have been reported.
7.3 Methodological limitations

A number of potential limitations have been identified, most of which have
already been outlined in the four papers. In Study One, methodological limitations
included the fact that potentially relevant articles could have been missed if written in
languages other than English or indexed in databases other than those chosen. Study
One also corroborated previously identified methodological limitations of research into
psychosocial outcomes of CS more broadly (DiMatteo et al., 1996). These
methodological limitations include reliance on small sample sizes, use of measures of
unknown reliability and validity, and the lack of a comparison group or varying
comparison groups. Within this systematic review, one of the primary reasons for
excluding articles was the failure to specify or differentiate between type of CS for
women in a study. As a result of the heterogeneity of these factors, meaningful pooled
quantitative analysis of study findings was unable to take place, even for subsets of
studies. Overall, this study was able to highlight extensive methodological limitations
within existing studies and corroborates the methodological shortcomings in research
about CS more generally (DiMatteo et al., 1996). Largely, there appears a paucity of
published evidence with consistent measures and adherence to guidelines for reporting
(e.g. for cut-scores) which is crucial to rectify in future studies so that future systematic
reviews can meaningfully pool data in a quantitative manner to achieve the highest
level of evidence.

Methodological limitations in Study Two included its restriction to women
expressing an interest in the interview by stating this in the psychosocial questionnaire

(Study Three). It is thus possible that women may have been more inclined to
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participate when having criticisms they wanted to share and it is also possible that
women experiencing an overwhelming amount stress may have been less inclined to
participate.

A number of potential limitations have been identified in relation to Study
Three, constituting the two papers presented in Chapters Four and Five. Despite
utilising a mixed-mode response option (including post and online options), multiple
contact points via mail and mobile, and personalisation of information, the response
rate to the survey was lower than anticipated (response rate: STan, 43%; CTG, 36%).
Reassuringly however, similar baseline characteristics were observed between the
responders and non-responders. In keeping with this experience, research has shown a
significant decline in response rates to surveys over the last few decades (National
Research Council, 2013) particularly in the field of maternal and infant health (Harrison
et al., 2019). Possible explanations for this decline in response rates have been
proposed including greater time pressures, the increasing number of surveys in
circulation, survey fatigue, and privacy concerns (Galea & Tracy, 2007). Recently
giving birth and adjusting to life as a new mother may have potentially added additional
reasons for low observed response rate in this sample. Overall, the online version of the
questionnaire was included to possibly reduce participant burden and increase response
rate. It has been suggested that in our technology driven world, online versions of
surveys should be included to reduce completion burden, increase reach and to cater for
individuals who prefer one option to another (Dillman et al., 2014). Unexpectedly, only
57 participants of 207 utilised the online option. While Dillman et al. (2014) suggest
that in this era, a mix-mode response option is favourable, including both a post and

online option, it should also be acknowledged that this could complicate decision-
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making and lead to individuals taking no action. It is possible this too may have
contributed to the low response rate in the current sample.
7.4 Consideration of results in the context of the START RCT

In addition to the limitations discussed in relation to each study, some
overarching methodological issues warrant further discussion. An important
consideration to acknowledge is that at the conclusion of this thesis, enrolment and
clinical data collection for the RCT is still in progress; therefore, potentially relevant
clinical data was not able to be included within studies such as women’s mode of birth
(constituting the primary clinical outcome of the RCT). Once the clinical findings of
the RCT have been examined and the embargo on this thesis lifted, clinical data where
necessary will be interpreted in the context of the findings relating to psychosocial
outcomes (Chapter Five and Chapter Six).

Furthermore, despite women in studies Three and Four having diverse
demographic characteristics, women were only sampled from one hospital (the START
RCT site), thus inevitably affecting generalisability of the findings beyond this setting.
Additionally, many of the birthing women at Women's and Children's Hospital have
risk factors that may have necessitated periods of continuous CTG monitoring during
the antenatal period and thus women may be exposed to more than one monitoring
experience during that pregnancy episode which could shape their experience and
perception beyond what was directly experienced within the RCT setting.

7.5 Strengths of this research
Despite the aforementioned limitations and broader considerations of this work,

this research has a number of important methodological strengths.

A key strength of the research was the utilisation of diverse methodologies.

Study One comprised a systematic review constituting a rigorous method of research
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for summarising evidence from multiple studies on a specific topic (Liberati et al.,
2009). The study was conducted in accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-analyses (PRISMA) recommendations (Moher et al.,
2009), used an a priori designed study protocol and was registered in the international
prospective register of systematic reviews (PROSPERO) database. This approach to
data collection ensured that the research was rigorous with relevant literature
methodologically identified and summarised, allowing for the study to be easily
replicated.

Study Two involved a qualitative study design which followed Tracy’s (2010)
model for quality and excellence in qualitative research which lends additional
credibility to its findings. Furthermore, at a broader level, the importance of
incorporating qualitative research alongside RCTs is increasingly acknowledged
(Cooper et al., 2014; Snowdon, 2015). Benefits of utilising qualitative methodology in
this context include a more comprehensive interpretation of trial findings and
exploration of perceptions, feasibility, and acceptability of an intervention (Russell et
al., 2016). In this sense it is expected that once the START trial is complete, the
qualitative findings will continue to enhance the interpretation, dissemination of the
results as well as the necessary action aimed at informing women.

Study Three employed a mixed-method questionnaire, which is ideal for a
comprehensive understanding of large cohorts, allows for various methods of
instrumentation, and can include different methods of recruitment (Jones et al., 2013;
Ponto, 2015). In our case, we were able to target a large group of women, provide
different completion options (online or mail), include a number of different measures,
open-ended qualitative response options, and collect expressions of interest for the

qualitative study (Study Two). Another strength of this study was sending the
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psychosocial questionnaire at the specified time of seven weeks and receiving them at
approximately eight weeks post birth. This timing was chosen as it has been
acknowledged that women could be susceptible to a ‘halo effect’ before this time
(Bennett, 1985). The ‘halo effect’ refers to the initial relief and euphoria that women
may experience which can result in women being less likely to report negatively about
their experiences (Soet et al., 2003).

Incorporating these diverse methodologies alongside the RCT, with a primary
focus on clinical outcomes, has provided an exciting opportunity to demonstrate the
equally important examination of women's views, experiences, and psychosocial
outcomes. Overall, the varied methods of data collection employed in these studies
were robust and carefully chosen to result in the production of relevant data to address
the research question in each study as well as highlighting the importance of including
such methodologies alongside RCTs. Furthermore, the fact that a range of methods
were utilised, permitted triangulation of findings of and between studies. The current
studies have additionally assisted in responding to recommendations presented in a
recent systematic review which explored women’s views and experiences of electronic
fetal monitoring during labour (Smith et al., 2017). The review strongly recommended
that additional and contemporary research on women’s views of fetal monitoring
during labour be urgently undertaken. This systematic review, to our knowledge, is the
most recent systematic review that has explored women’s view and experiences of
intrapartum fetal surveillance. However, while the review did not include any studies
that examined STan as a form of intrapartum fetal surveillance, our future publications

aim to address this.
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7.5.1 Research translation

There is universal acknowledgement that the clinical care provided to
individuals should be based on the best available evidence (Curtis et al., 2017).
Furthermore, it has been widely affirmed that translating research evidence including
views, perceptions, and experiences to clinical practice is essential to safe, transparent,
effective healthcare provision and meeting the expectations of individuals, their
families, and broader society (Curtis et al., 2017). To date, in addition to research
dissemination through conference presentations, findings from Study Two have been
presented by the PhD candidate to Midwives at the study institution. These
presentations have elicited discussion about concerns Midwives have held about the
impact of monitoring on women, and particularly about the invasiveness of the FSE, its
perceived consequences on mobility, and the potential for these to be a barrier to
recruitment to the trial. Indeed, the results of this study were elicited to challenge the
myths and concerns held by some Midwives in relation to the FSE and STan. These
talks were both informative for the clinical staff as well as the researcher in how to
focus discussions when presenting the research and the most useful and appropriate
modes to birth consumer-based information from women’s first-hand experiences.

7.6 Implications
7.6.1 Improving psychosocial outcomes for women after emergency caesarean
section

Study One has significant implications for the provision of evidence-based
strategies to provide psychosocial support and information about EmCS for women in
the context of routine antenatal and postnatal care. The findings highlighted the diverse
impact EmCS can have on women’s psychosocial outcomes, particularly in relation to

traumatic stress with a strong consensus that EmCS contributes to both symptoms and
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diagnosis. Broadly, the review underscored implications for clinical practice and
research in relation to need for further development of technologies and clinical
practices to reduce the number of unnecessary EmCSs, the main aim of the RCT.
Findings also highlight the need for appropriate support for women who have
experienced EmCS. While high-level research currently exists in this area, for example
in the form of routine debriefing to prevent psychological trauma after childbirth
(Bastos et al., 2015), it currently fails to show significant evidence of benefit.

While programs for postnatal psychosocial support have been promoted in
many countries to improve maternal knowledge about parenting, mental health, quality
of life, and physical health, it has been concluded in a systematic review that the most
effective strategies remain unclear (Shaw et al., 2006). Overall, Study One provides an
imperative step towards implementing targeted and effective strategies to improve
women’s health and well-being following EmCS.

7.6.2 Insights into the fetal scalp electrode

The research also sheds important light on the significance of the FSE and its
impact of women’s experiences. Overall, the FSE was found to be utilised more
frequently than anticipated, due to clinical indication of need rather than solely to
facilitate STan. This led to findings that were not originally anticipated within Study
Two and motivated a post hoc analysis in Study Three to further examine the FSE.
Within Study Two, it was found that women who had an FSE in the CTG alone arm of
the trial reported very similar experiences to women in the STan arm of the trial. This
Study outlined that women's lived experiences did not appear to be differentiated
enormously by trial arm, but by whether the FSE was used.

Overall, benefits of the FSE reported by women included: increased mobility

during labour; providing further reassurance; providing increased information for staff,



223

which lead to increased feelings of safety, allowing women to relax and concentrate on
labour. Contrary to these findings, in the previous pilot study conducted by the
research group examining pregnant women's hypothetical views about STan
monitoring, it was reported that women described feelings of uncertainty and concern
in relation to the FSE (Bryson et al., 2017).

Several of the findings from Study Two in terms of the FSE were corroborated
in Study Three. The post hoc subgroup analysis within Study Three reveals some extra
insight into women’s experiences with the fetal surveillance. Of note is the finding that
women who had an FSE, irrespective of trial arm were more likely to disagree that
they had restricted movement. This post hoc comparison of women who had an FSE
versus those who did not (regardless of monitoring type), provides some validation for
the findings in Study Two suggesting that the application of the FSE is not as
detrimental as originally thought and indeed might confer some benefit. This benefit in
terms of CTG appears to be related to improved opportunities for movement when
compared with having to minimise changes to position in order to keep the CTG belt in
place.

The results of these studies challenge the myths and concerns that both women
and care providers may have in relation to STan, about the use of the FSE, in addition
to concerns around mobility. Overall, these findings highlight the need for updated
consumer information from women's perspectives to elucidate the experience of

different monitoring types.

7.6.3 Acceptability of STan from women’s perspectives and its future use in
Australia
Against a backdrop of several RCTs worldwide examining the clinical

outcomes of STan alone (Amer-Wabhlin et al., 2001; Belfort et al., 2015; Ojala et al.,
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2006; Vayssiere et al., 2007; Westerhuis et al., 2010; Westgate et al., 1993), START is
the first comprehensive trial to include women’s perspectives through the
incorporation of Study Two and Three. Despite a large evidence base comparing these
two forms of intrapartum fetal surveillance, the focus up until now has been on clinical
outcomes, with psychosocial aspects largely overlooked. Furthermore, this is the first
time STan has been trialled in Australia, with the Women’s and Children’s hospital
being the only hospital in Australia to have STan technology. Overall, Studies Two
and Three indicate that STan is at the very least acceptable from women’s perspectives
and preferable in some specific respects.

Findings of these studies have significant implications for policy makers and
health professionals, as well as implications for standard practice and care. If STan is
to be implemented in the Australian context, policy makers can be assured that this
type of monitoring results in, at the very least, comparable psychosocial outcomes.
Furthermore, these findings may therefore be used to inform staff perspectives and the
development of consumer information to best support women to make informed and
value-based choices about monitoring methods in labour.

7.7 Future research
Some of the issues discussed in the Limitations section give rise to suggestions for
future research. For instance, future research in the area of CS and women’s
psychosocial outcomes will be more robust if there is use of consistent, valid and
reliable measures with use of guidelines for appropriate cut-off scores, appropriate
comparison groups, adequately powered studies, and differentiation between types of
CS. This is crucial to rectify in future studies so that (gold standard) systematic

reviews can meaningfully pool data in a quantitative manner. Furthermore,
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investigation is needed to develop effective strategies to prepare and support women
who experience EmCS.

The research conducted alongside the RCT has produced many directions for
future research. Whilst Study Two and Three have provided significant contributions
to the examination of women’s experiences and outcomes of fetal surveillance, future
research of a similar nature should be conducted in other hospital settings to ensure
generalisability. This research has also shed light on the importance and value of
incorporating a psychosocial perspective to RCTs that very often have an entirely
clinical focus. As shown, the benefits gained clearly outweigh any additional effort
expended, and therefore it is important that future RCTs consider the inclusion of such
methodologies.

An issue that emerged in Study Three that warrants further investigation is the
response rate of the questionnaire. Varying completion options (post and online),
contact points, and personalisation of information were used however in future, it may
also be beneficial if women had the option to consent and complete the questionnaire
over the phone. If postal and online questionnaire surveys are to continue to be used to
collect vital data on population health, the issue of declining response rates needs to be
addressed. In light of this, high quality research is emerging on methods to increase
response rates to surveys (Harrison et al., 2019). Additional investigation is required to
identify novel strategies for participant engagement, and to offer clear direction on
which methods are most effective for maximising questionnaire completions.

7.8 Conclusion

The research in this thesis, conducted alongside an Australian-first RCT

comparing two forms of intrapartum fetal surveillance, has been the first of its kind to

provide insight into women’s psychosocial outcomes. While ultimately the decision to
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implement STan in Australia will likely be based on considerations of clinical efficacy
and cost effectiveness, policy makers can be assured that STan results in, at the very
least, comparable outcomes from a psychosocial perspective. The findings of this
research should be incorporated when developing consumer-based information about
intrapartum fetal surveillance. Furthermore, regular education for all staff that
incorporates experiences of women, as identified within the research, will provide a
useful opportunity to engage in effective evidence-based practice informed not only by

clinical outcomes, but also by views of women receiving this care.
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APPENDIX A.  STUDY TWO: PRECURSOR LETTER

Women'’s
THE UNIVERSITY & Children’s

of ADELAIDE Hospital

Dear

We are writing to you because you recently took part in the START trial (ST-analysis randomised
control trial) at the Women’s and Children’s Hospital.

We would like to thank you for completing the questionnaire in relation to women’s psychosocial
outcomes of the fetal monitoring received. You expressed interest in being involved in a subsequent
study involving a face-to-face individual interview in relation to your experience with the
monitoring.

This letter is to inform you that we will be contacting you in the coming weeks in relation to
participating in an interview.

We look forward to your potential involvement in this study.

Yours sincerely,

A/Prof. Chris Wilkinson Prof. Deborah Turnbull Miss Madeleine Benton  Dr Bronni Simpson

Version 1 29/3/17
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APPENDIX B. STUDY TWO: CONSENT FORM

WOMEN’S AND CHILDREN’S HEALTH NETWORK (WCHN)
HUMAN RESEARCHlETHICS COMMITTEE

I
CONSENT FORM
Women’'s Perceptions and Experiences with ST-Analysis for Intrapartum Fetal Monitoring:

a Qualitative Study

hereby consent to my involvement in the research project entitled: Women’s Perceptions
and Experiences with 8T-Analysis for Intrapartum Fetal Monitoring: a Qualitative Study

1. The nature and purpose of the research project described on the Information Sheet has been
explained to me. | understand it and agree to taking part.
| understand that | may not directly benefit by taking part in this study.

| acknowledge that the possible risks and inconveniences as outlined in the Information
Sheet, have been explained to me.

4. | understand that | can withdraw from the study at any stage and that this will not affect
medical care or any other aspects of my relationship with this healthcare service.

5. | understand that there will be no payment to me for taking part in this study. However, |
understand | will be reimbursed for any food/drink during the interview.

8. | have had the opportunity to discuss taking part in this research project with a family
member or friend.

7. | am aware that | should retain a copy of the Consent Form, when completed, and the
Information Sheet.

8. | understand that my information will be kept confidential as explained in the information
sheet except where there is a requirement by law for it to be divulged.

Your information will remain confidential except in the case of a legal requirement to pass on
personal information to authorised third parties. This requirement is standard and applies to
information collected both in research and non-research situations. Such requests to access
information are rare; however we have an obligation to inform you of this possibility

9. | understand that the alternate contacts | have provided may be used to contact me as
explained in the information sheet for study related purposes.

Concerns and complaints may be directed to the Executive Officer of the Human Research Ethics
Committee, Mr Luke Fraser, Research Secretariat, ph: 08 8161 6521.

Signed: e e
Full name of Woman: . e

Dated: e

| certify that | have explained the study to the woman and consider that she understands what is
involved.

Signed: e Title and name: ...

Version 1 20/11/17
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APPENDIX C. STUDY TWO: INFORMATION SHEET

| Women's
THE UNIVERSITY & Children’s

fADELAIDE Hospital

PARTICIPANT INFORMATION SHEET

PROJECT TITLE: Women’s Perceptions and Experiences with ST-Analysis compared to CTG for
Intrapartum Fetal Monitoring: a Qualitative Study.

HUMAN RESEARCH ETHICS COMMITTEE APPROVAL NUMBER: HREC/17/WCHN/14

PRINCIPAL INVESTIGATORS: Associate Professor Chris Wilkinson and Professor Deborah Turnbull
STUDENT RESEARCHER: Miss Madeleine Benton

STUDENT’S DEGREE: PhD Psychology

What is the study about?
You are invited to take part in an individual face-to-face interview in relation to your experiences
with the fetal monitoring you received during labour.

Who is undertaking the study?

The study is being undertaken by The University of Adelaide in conjunction with the Women’s and
Children’s Hospital. The study is being led by Associate Professor Chris Wilkinson from the Women'’s
and Children’s Hospital and Professor Deborah Turnbull from The University of Adelaide. This
research will form the basis of PhD in psychology undertaken by Madeleine Benton at The University
of Adelaide. This research has been approved by the Women’s and Children’s Health Network Human
Research Ethics Committee HREC/17/WCHN/14.

Procedures

You have been invited to participate in the study as you recently completed a psychosocial
questionnaire in relation to the fetal monitoring you received during labour and expressed interest in
undertaking an interview in a subsequent study.

If you wish to participate in the study a time and location convenient to you will be arranged to
complete the interview. Informed consent will be gained immediately before the commencement of
the interview. All interviews will be conducted by Madeleine Benton and will be tape-recorded with
your permission. The interview will include questions in relation to your experience and satisfaction
with fetal monitoring. The interview will last for around 30-45 minutes.

What are the benefits of the research project?

Whilst you will not receive financial benefit from involvement in this study, it is expected that the
findings of the study will contribute to the introduction of new fetal monitoring technology within
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Australia. As well as contribute to our knowledge on women’s experiences and satisfaction with
the fetal monitoring received.

Are there any risks associated with participating in this project?

Due to the nature of this study, negligible risk is expected for participants. You may feel
inconvenienced by the time taken to complete the interview, which will take approximately 30-45
minutes. Adjusting to having a new baby is a difficult time; if at any point you feel distressed
please contact Lifeline 13 11 14 or any other support network you wish to access.

Can | withdraw from the study?

Participation in this study is completely voluntary. If you agree to participate, you can withdraw from
the study at any time. If you choose to withdraw from the study you do not have to give reason.
Withdrawal or non-completion of this study will in no way impact your relationship with your
healthcare provider.

What will happen to my information?

No non-Women’s and Children’s Health Network staff will have access to your names until you
consent to participate in the study. After consenting to this study any contact details will be used
to keep in touch with participants if necessary. All details will be stored securely and any
electronic data will be de-identified and password protected. You will be asked to provide your
name when you consent to participation. This information will be confidentially stored in
password protected files. Only the project’s researchers will have access to this data. Data will be
stored for a minimum of 15 years, as per the National Statement on Ethical Conduct in Human
Research. Your information will remain confidential except in the case of a legal requirement to
pass on personal on personal information to authorised third parties. This requirement is standard
and applies to information collected both in research and non-research situations. Such requests
to access information are rare; however, we have an obligation to inform you of this possibility.
In any work that is published as a result of this study you will not be personally identified; only
aggregated data will be published. Information from this research will also be available at the
completion of this research in the form of a plain English statement of the summarised finding. If
you would like to receive this summary you are required to provide your email address on
completion of the questionnaire, the summary will then be sent to the provided email addresses.

What if | have questions, complaints or any concerns?

The study has been approved by the Women’s & Children’s Health Network Human Research
Ethics Committee HREC/17/WCHN/14. If you have questions or problems associated with the
practical aspects of your participation in the study, or wish to raise a concern or complaint about
the study or the care you received, , we encourage you to contact the Women’s and Children’s
Hospital and a consumer feedback form can be completed on your behalf. This form will then be
sent to the Consumer Feedback Coordinator and acted on appropriately. You may also contact
the trial coordinator if your concerns relate directly to the fetal monitoring you received during
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your labour. Bronni Simpson can be reached by contacting the Women’s and Children’s Hospital
switchboard on 8161 7000, and ask for her to be paged on 5863. Alternatively you can contact
the Executive Officer of the HREC by contacting Mr Luke Fraser (phone. 08 8161 6521) if you wish
to speak with an independent person regarding concerns or a complaint, the policy on research
involving human participants, or your rights as a participant. Any complaint or concern will be
treated in confidence and fully investigated. You will be informed of the outcome.

Further Information
If you should become distressed at any time, we have attached contact details of Lifeline, a
support network which you may wish to access.

Yours sincerely,

A/Prof. Chris Wilkinson  Prof. Deborah Turnbull  Miss Madeleine Benton  Dr Bronni Simpson

PLEASE KEEP THIS INFORMATION SHEET AS IT CONTAINS IMPORTANT
INFORMATION AND CONTACT DETAILS

If you experience any distress whilst completing the questionnaire, or have concerns or complaints
regarding the study, there are processes and support networks in place, including:

Women'’s and Children’s Hospital Switchboard: 8161 7000, for completion of a Consumer Feedback form

START Coordinator/Research Midwife: Bronni Simpson, 8161 7000, pager 5863, for any concerns regarding
the study

Women's and Children’s Health Network Human Research Ethics Committee, Executive Officer: Luke

Fraser, 8161 6521, for any complaint or concerns regarding the conduct of the study

Lifeline 131114 24-hour crisis support and suicide prevention services

Version 4 19/12/1
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APPENDIX D. STUDY TWO: INTERVIEW SCHEDULE

Version 3_ 12/04/2018

Women’s Perceptions and Experiences with ST-Analysis compared with CTG
for Intrapartum Fetal Monitoring: a Qualitative Study

Interview Schedule

Opening

a. (Establish Rapport):

My name is Madeleine Benton and I am a PhD candidate from the University of Adelaide. Thank you
Jor agreeing to be interviewed for our research in relation fo women’s experiences with fetal
monitoring.

b. (Purpose):
Iwould like to ask you some questions about your overall experience with fetal monitoring including
the care you received and your satisfaction.

c. (Time):
The interview should take around 30-45 minutes.

(The interviews will be guided by the following key probes)

Body

(Transition: Let me begin by asking you some questions about your overall experience with the fetal
monitoring you received)

1) Overall Experience

- Overall experience:
1. Can you tell me about your experience with fetal moniforing?
o Prompt/Probe:

- Impact of experience:
2. How did you feel about receiving the fetal monitoring?
o Prompt/Probe:

- 3. How do you think the fetal monitoring impacted on your labour experience?
o Prompt/Probe:

(Transition to the next topic: I am now going to ask you some questions in relation to the fetal
monitoring more specifically.)

2) Monitoring Specific Questions

- 4. What was your experience with the application of monitoring — i.e. fetal scalp clip?
o Prompt/Probe:



Version 3_ 12/04/2018

- 5. Can you tell me about your experience with the monitor itself?
o Prompt/Probe: Monitor Alerts/Noise

(Transition to the next topic: I am now going to ask you some questions in relation to the information
you received and you prior knowledge of the fetal monitoring).

3) Information/Understanding/Education: Women’s understanding of the technology, what did
women know prior to monitoring,.

- 6. Prior to labour, what did yvou kmow about the fetal monitoring you received?

o Prompt/Probe:

- 7. Can you tell me about the information you received about the fetal monitoring prior to
receiving the monitoring?

o Prompt/Probe:

(Transition to the next topic: )

4) Risk and feelings of safety

(Transition to the next topic: )

- 8. What was your experience of safety and the monitoring you received?
(Or how did the moniforing impact your feelings of safety whilst in labour)

o Prompt/Probe:

* 5) Previous experiences of monitoring (if the women has had previous children and monitoring —
as determined on the psychosocial questionnaire)

- 9. You mentioned you received fetal monitoring with yvour previous labour, how did your
previous experience with fetal monitoring influence this one?

o Prompt/Probe:

(Transition to the next topic: I am now going to ask you some questions in relation to the care you
received whilst in labour).

5) Staff and Care received

- 10. Can you explain to me what your experience with the staff was like during your labour?
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o Prompt/Probe:

- 11. How did the staff impact on your experience with the monitoring you received?
o Prompt/Probe: Experience of staff.

6) Improvements

- 12. Do you think there is anything that could have improved your experience with the fetal
monitoring?
o Prompt/Probe:

Closin

4. (Maintain rapport):

I appreciate the time you have taken to complete this interview. (Summary) It sounds like you
had a fairly..... experience with the fetal monitoring you received.._.Is there anything else you
would like to share about your experience with fetal monitoring?

b. If vou feel at all distressed there are several services you are able to contact. Our
research midwife is available at any time (Bronni). The hospital also provide a
Consumer Feedback Form you are welcome to complete. We have also provided the
contact information of Lifeline on the information sheet.

b. (Action to be taken):
I will write up the transcript from today’s interview and send you a copy within the next week to
make sure you are happy with it.

c. Thanks again for your time:
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APPENDIX E. STUDY THREE: PRECURSOR LETTER

Women'’s
THE UNIVERSITY bl

of ADELAIDE Hospital

Dear

We are writing to you because you recently took part in START (ST-analysis Australian Randomised
Trial) at the Women’s and Children’s Hospital.

We are inviting all women who were part of START to participate in a subsequent study examining
women’s psychosocial outcomes of the electronic fetal monitoring received during labour.

This letter is to inform you that, in the coming week, we will be sending you an information pack
including a questionnaire. We look forward to your potential further involvement in this study.

Yours sincerely,

A/Prof. Chris Wilkinson  Prof. Deborah Turnbull ~ Miss Madeleine Benton  Dr Bronni Simpson

Version 3 6/3/18
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APPENDIX F. STUDY THREE: LETTER

Women's
THE UNIVERSITY & Children’s

Jf ADELAIDE Hospital

Dear

We invite you to participate in a study about your experience with the electronic fetal monitoring

you received during labour and your current health.

You recently would have received an information package in the mail regarding your participation in
this study. If you have not yet returned the consent form and questionnaire, and you would like to
participate in the study, you are still able to do so. If you have already completed the questionnaire

we thank you for your time and please disregard this letter.

Included with this letter is an information sheet, consent form and questionnaire. If you are
interested in participating, please read all the details in the information sheet. There are two
options for completion of the questionnaire:

Option 1: complete the consent form and questionnaire included in this pack and return via the
included pre-paid envelope.

Option 2: complete the consent form and questionnaire online, either on a computer or your

mobile device, via the link provided below. Your Study 1D is also provided below.

As we value your opinions and experiences with electronic fetal monitoring, we also invite you to
participate in a face-to-face interview which would be conducted at a time and place convenient for
you. If you are interested in participating, please complete the section that is located at the end of

the questionnaire.

Link: https://start.adelaide.edu.au
Study ID: 10xxx

Yours sincerely,

A/Prof. Chris Wilkinson  Prof. Deborah Turnbull Miss Madeleine Benton  Dr Bronni Simpson
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APPENDIX G. STUDY THREE: INFORMATION SHEET

THE UNIVERSITY Vg%ri?ﬁg;én's
/ADELAIDE & chila

PARTICIPANT INFORMATION SHEET

PROJECT TITLE: Women’s Psychosocial Outcomes of STan compared to CTG Electronic Fetal Monitoring.
HUMAN RESEARCH ETHICS COMMITTEE APPROVAL NUMBER: HREC/17/WCHN/14

PRINCIPAL INVESTIGATORS: Associate Professor Chris Wilkinson and Professor Deborah Turnbull
STUDENT RESEARCHER: Miss Madeleine Benton

STUDENT’S DEGREE: PhD Psychology

YOUR Study ID IS: 10xxx
Online questionnaire link: https://start.adelaide.edu.au

What is the study about?

You are invited to take part in this study investigating women’s experiences in relation to the
electronic fetal monitoring you received during labour. We would also like to know about your current
health, both physical and mental.

Who is undertaking the study?

The study is being led by Associate Professor Chris Wilkinson from the Women’s and Children’s
Hospital and Professor Deborah Turnbull from The University of Adelaide and coordinated at the
Women'’s and Children’s Hospital by Dr Bronni Simpson. This research will form the basis of PhD in
psychology undertaken by Madeleine Benton at The University of Adelaide.

How do | participate?

You are being invited to participate in the study as you received electronic fetal monitoring during
labour and we would like to know about your experience with the electronic fetal monitoring. If you
wish to participate we would like you to complete a questionnaire in relation to your experience.
Questionnaires are designed to be completed 7 or more weeks after the birth of your baby. The
questionnaire should take approximately 20 minutes to complete. The questionnaire will include
questions about your health, mental health, wellbeing, and satisfaction with care. In addition to
general demographic questions.

There are two options for completion of the questionnaire:

Option 1: complete the consent form and questionnaire included in this pack and return via the
included pre-paid envelope.

Option 2: complete the consent form and questionnaire online, either on a computer or your mobile
device, via the link provided. Your Study ID is also provided at the beginning of this information sheet.



A follow-up pack will be sent out to individuals who have not returned a questionnaire as a reminder
that they are still able to participate in the study. In the case that a questionnaire is received by the
research team, which suggest the experience of psychological distress, a follow up phone call will be
received by the participant.

What are the benefits of the research project?

Whilst you will not receive financial benefit from involvement in this study, it is expected that the
findings of the study will contribute to our knowledge of maternal health in relation to electronic
fetal monitoring during labour and inform the introduction of a new fetal monitoring technology
within Australia.

Are there any risks associated with participating in this project?

Due to the nature of this study, negligible risk is expected for participants. You may feel
inconvenienced by the time taken to complete the questionnaire at around 7-weeks post delivery,
which will take approximately 20 minutes. If at any point you feel distressed please contact Lifeline
13 11 14 or any support network you wish to access.

What if my questionnaire results show | might need a follow up for mental health care?

Please know that because we are asking some questions about your mental health, the Women’s
and Children’s Hospital may contact you and offer you support services such as counselling. You will
only be contacted if we find you have high levels of depression or psychological distress.

Can | withdraw from the study?

Participation in this study is completely voluntary. If you agree to participate, you can withdraw from
the study at any time. If you choose to withdraw from the study you do not have to give reason.
Withdrawal or non-completion of this study will in no way impact your relationship with your
healthcare provider.

What will happen to my information?

No non-Women’'s and Children’s Health Network staff will have access to your names until you
consent to participate in the study. After consenting to this study any contact details will only be
used to keep in touch with participants if necessary. All details will be stored securely and any
electronic data will be de-identified and password protected. You will be asked to provide your
name when you consent to participation. This information will be confidentially stored in password
protected files. Only the project’s researchers will have access to this data. Data will be stored for a
minimum of 15 years, as per the National Statement on Ethical Conduct in Human Research. Your
information will remain confidential except in the case of a legal requirement to pass on personal
on personal information to authorised third parties. This requirement is standard and applies to
information collected both in research and non-research situations. Such requests to access
information are rare; however, we have an obligation to inform you of this possibility.
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In any work that is published as a result of this study you will not be personally identified; only
aggregated data will be published. Information from this research will also be available at the
completion of this research in the form of a plain English statement of the summarised finding. If
you would like to receive this summary you are required to provide your email address on
completion of the questionnaire, the summary will then be sent to the provided email addresses.

What if | have questions, complaints or any concerns?

The study has been approved by the Women’s & Children’s Health Network Human Research Ethics
Committee HREC/17/WCHN/14. If you have questions or problems associated with the practical
aspects of your participation in the study or wish to raise a concern or complaint about the study,
please contact the Principal Investigator, Associate Professor Chris Wilkinson or the Research
Midwife/Trial Coordinator via the Women’s and Children’s switch board (phone: 08 8161 7000).
Alternatively you can contact the Executive Officer of the Human Research Ethics Committee by
contacting Mr Luke Fraser (phone. 08 8161 6521) if you wish to speak with an independent person
regarding concerns or a complaint, the policy on research involving human participants, or your
rights as a participant. Any complaint or concern will be treated in confidence and fully
investigated. You will be informed of the outcome.

Further Information
If you should become distressed at any time whilst completing the questionnaire, we have attached
contact details of Lifeline, a support network which you may wish to access.

Yours sincerely,

A/Prof. Chris Wilkinson  Prof. Deborah Turnbull Miss Madeleine Benton  Dr Bronni Simpson

PLEASE KEEP THIS INFORMATION SHEET AS IT CONTAINS
IMPORTANT INFORMATION AND CONTACT DETAILS

Organisations offering support and resources
If you experience any distress whilst completing the questionnaire there are support networks in place.

Lifeline 131114 24-hour crisis support and suicide prevention services
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APPENDIX H. STUDY THREE: CONSENT FORM

WOMEN’S & CHILDREN’S HEALTH NETWORK (WCHN)
HUMAN RESEARCH ETHICS COMMITTEE (HREC)

CONSENT FORM

hereby consent to my involvement in the research project entitled:

Women’s Psychosocial Outcomes of 8T-Analysis compared to
CTG for Electronic Fetal Monitoring

1. The nature and purpose of the research project has been described on the Information Sheet.
| understand it and agree to taking part.

2. | understand that | may not directly benefit by taking part in this study.
| acknowledge the possible risks and inconveniences outlined in the Information Sheet.

4. | understand that | can withdraw from the study at any stage and that this will not affect medical
care or any other aspects of my relationship with this healthcare service.

5. | understand that there will be no payment to me for taking part in this study.

6. | have had the opportunity to discuss taking part in this research project with a family member
or friend.

7. | am aware that | should retain a copy of the Consent Form, when completed, and the

Information Sheet.

8. | understand that my information will be kept confidential as explained in the Information Sheet
except where there is a requirement by law for it to be divulged.

Your information will remain confidential except in the case of a legal requirement to pass on
personal information to authorised third parties. This requirement is standard and applies to
information collected both in research and non-research situations. Such requests to access
information are rare; however we have an obligation to inform you of this possibility

STUDY ID: 10xxx Version 2 6/3/18

APPENDIX L. STUDY THREE: PSYCHOSOCIAL QUESTIONNAIRE
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STUDY ID: 10mxxx

7P THE UNIVERSITY Women’s
&) “ADELAIDE & Children's

Hospital

Women’s Psychosocial Outcomes of Electronic Fetal Monitoring
An Australian Randomised Controlled Trial

A collaboration between

The University of Adelaide
and

The Women’s and Children’s Hospital
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How to Complete This Questionnaire

Thank you for taking the time to complete this questionnaire investigating the psychosocial

outcomes of electronic fetal monitoring.

To complete this questionnaire:

Carefully read the instructions at the beginning of each section as well as all
questions within each section.

Please check that you have answered all questions in each section before moving
onto the next section.

Do not spend too long on any one question; your initial opinion is all we need.
Please remember that there are no right or wrong answers.

If you wish to receive more information in regards to an interview about your
experience with fetal monitoring please provide your contact details at the end of
this questionnaire.

If you wish to receive a brief summary of the study findings please provide your
email address at the end of the questionnaire, the summary will be sent to the

provided email address.

Page 2 of 15



STUDY ID: 10xxx

Please state the date the questionnaire was completed / /

Please select the most applicable option by marking the box on the right

1. Please indicate your highest level of education completed. If you are currently enrolled, please indicate

Part 1

your highest degree completed:

Post Graduate Degree

Graduate Diploma or Certificate

Bachelor Degree

Advanced Diploma and Diploma

Certificate

Secondary Education

Primary Education

Pre-primary

Other

2. Do you speak another language other than English at home:

No

Yes

If answering yes, what language do you
speak at home:

3. Are you of Aboriginal and/or Torres Strait Islander decent?

Yes

No

4, Please indicate your marital status:

Married/de facto

Single, living with adult family support

Single, living without adult family support

5. Are you currently emploved (includes maternity leave)?

Yes, full time

Yes, part time

Yes, casual

No

Page 3 of 15
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STUDY ID: 10xxx

6. Do you currently smoke?

No, not at all

Yes, daily
Yes, at least weekly, not daily

Yes, less often than weekly

7. The child I recently gave birth to was my:

First (live birth) *please skip to Part 2
Second

Third or more

8. If this was not your first pregnancy please indicate how your other children were delivered (please select
all that apply):

Spontaneous vaginal delivery
Forceps delivery
Vacuum extraction

Caesarean section with labour

Caesarean section, no labour

9. In your pervious labour/s, what type of fetal monitoring did you receive:

No fetal monitoring

Non-electronic monitoring conducted intermittently

Electronic monitoring using CTG (cardiotocography)

Electronic monitoring using STan (ST-Analysis)
Don’t know

10. How would you rate your overall satisfaction with your previous labour and birth?

Very satisfied
Satisfied
Average
Unsatisfied
Very unsatisfied

Page 4 of 15
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STUDY ID: 10xxx Version 9: 6/3/18

Part 2

Please colour in one circle for each question that is the closest to how you have felt in the PAST
SEVEN DAYS.

O Asmuchasi always could
0 Not quite so much now
O Definitely not so much now

0 Not at all

O Asmuch as 1 ever did

O Rather less than | used to
(@) Definitely less than | used to
O Hardly at all

0 Yes, most of the time
O Yes, some of the time
0 Not very often

0 No, never

(@) No, not at all
0 Hardly ever
(@) Yes, sometimes

0 Yes, very often

0 Yes, quite a lot
(@) Yes, sometimes
0 No, not much
(@) No, not at all

Page 5 of 15
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STUDY ID: 10xxx Version 9: 6/3/18

O Yes, most of the time | haven’t been able to cope at all
O Yes, sometimes | haven’t been coping as well as usual
O No, most of the time | have coped quite well

O No, | have been coping as well as ever

O Yes, most of the time
O Yes, sometimes

O not very often

(@) No, not at all

0 Yes, most of the time
O Yes, quite often
O Not very often

0 No, not at all

O Yes, most of the time
O Yes, quite often
O Only occasionally

O No, never

(@) Yes, quite often
0 Sometimes

O Hardly ever

O Never

Page 6 of 15
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Part 3

Please indicate your level of agreement with the following statements.

1. | came through childbirth virtually
unharmed.

2. | thought my labour was excessively long.

3. The delivery room staff encouraged me to
make decisions about how | wanted my birth
to progress.

4, | felt very anxious during my labour and

birth.

5. | felt well supported by staff during my
labour and birth.

6. The staff communicated well with me
during labour.

7. | found giving birth a distressing experience.

8. | felt out of control during my birth
experience.

9. | was not distressed at all during labour.

10. The delivery room was clean and hygienic.

Strongly
Agree

Page 7 of 15

Agree

Not Sure
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Disagree  Strongly

Disagree
4 5
4 5
4 5
4 5
4 5
4 5
4 5
4 5
4 5
4 5
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Part 4
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We would like to know if you have had any medical complaints and how your health has been in
general, over the last few weeks. Please answer ALL the questions simply by circling the answer
which you think most nearly applies to you. Remember that we want to know about your present
and recent complaints, not those that you had in the past. It is important that you try and answer

ALL the questions.
Have you recently:

1. Been able to concentrate
on whatever you are doing?

2. Lost much sleep over
worry?

3. Felt that you are playing a
useful part in things?

4, Felt capable of making
decisions about things?

5. Felt constantly under
strain?

6. Felt you couldn’t overcome
your difficulties?

7. Been able to enjoy your
normal day-to-day activities?

8. Been able to face up to your

problems?

9. Been feeling unhappy and
depressed?

10. Been losing confidence in
yourself?

11. Been thinking of yourself
as a worthless person?

12. Been feeling reasonably
happy, all thing considered?

Better than usual

Not at all

More so than usual

More so than usual

Not at all

Not at all

More so than usual

More so than usual

Not at all

Not at all

Not at all

More so than usual

Same as usual

No more than

usual

Same as usual

Same as usual

No more than

usual

No more than
usual

Same as usual

Same as usual

No more than

usual

No more than
usual

No more than
usual

Same as usual

Page 8 of 15

Less than
usual

Rather more
than usual

Less so than
usual

Less so than
usual

Rather more
than usual

Rather more
than usual

Less so than
usual

Less so than
usual

Rather more
than usual

Rather more
than usual

Rather more
than usual

Less so than
usual

Much less than
usual

Much more than
usual

Much less than
usual

Much less than
usual

Much more than
usual

Much more than
usual

Much less than
usual

Much less than
usual

Much more than
usual

Much more than
usual

Much more than
usual

Much less than
usual
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Part 5

Under each heading, please tick the ONE box that best describes your health TODAY.

1. Mobility

| have no problems with walking around

| have slight problems with walking around

| have moderate problems with walking around
| have severe problems with walking around

I am unable to walk around

2. Personal Care

I have no problems with washing or dressing myself

| have slight problems with washing or dressing myself

I have moderate problems with washing or dressing myself
| have severe problems with washing or dressing myself

I am unable to wash or dress myself

3. Usual Activities (e.g. work, study, housework, family or leisure activities)

I have no problems doing my usual activities

| have slight problems doing my usual activities

| have moderate problems doing my usual activities
| have severe problems doing my usual activities

I am unable to do my usual activities

4. Pain/Discomfort

| have no pain or discomfort

I have slight pain or discomfort

| have moderate pain or discomfort
| have severe pain or discomfort

| have extreme pain or discomfort

5. Anxiety/Depression

| am not anxious or depressed

I am slightly anxious or depressed

| am moderately anxious or depressed
| am severely anxious or depressed

| am extremely anxious or depressed

Page 9 of 15
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STUDY ID: 10xxx

The best health you
can imagine
health is TODAY. 100

o We would like to know how good or bad your .

* This scale is numbered from 0 to 100. . 95

e 100 means the best health you can imagine. . 90

0 means the worst health you can imagine.
85

o Mark an X on the scale to indicate how your .

health is TODAY.

80
75

o Now, please write the number you marked on .

the scale in the box below. 70
65

60

55

YOUR HEALTH TODAY =
50

45

40

35

30

25

20

15

10

0

The worst health
you can imagine
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STUDY ID: 10mxxx

Part 6

Please indicate the extent to which you agree with all of the following statements in regards to the
electronic fetal monitoring you received during labour

Strongly  Disagree Neither Agree  Strongly

Disagree Agree or Agree
Disagree

| trust the technology behind the 1 2 3 4 5
electronic monitoring.
The staff seemed to be competent in 1 2 3 a 5
their use of the electronic
monitoring.
I would recommend the electronic 1 2 3 4 5
monitoring to a friend in a similar
situation.
The electronic monitoring made me 1 2 3 4 5
uncomfortable.
My experience with electronic 1 2 3 4 5
monitoring was positive.
| found the electronic monitoring 1 2 3 4 5
restricted my movement.
| felt that the electronic monitoring 1 2 3 4 5
used was the right choice for myself
and my baby.
The electronic monitoring was 1 2 3 4 5
invasive.

I think the electronic monitoring |
received is an acceptable way of 1 2 3 4 5
monitoring my baby during labour.

I would prefer a different type of 1 2 3 4 5
electronic monitoring if possible,
during future labours.

Not

| was concerned about the 1 2 3 4
Applicable

attachment of the scalp clip.
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STUDY ID: 10xxx

What were the positives of the electronic monitoring you received during labour?

What were the negatives of the electronic monitoring you received during labour?

P

e 12 of 15

1]
m



STUDY ID: 10xxx

Part 7

Please indicate the extent to which you agree or disagree with all of the following statements,

please answer as best you can.

1. The reassurance | got from the electronic
monitoring was more important to me than being
able to move around in labour.

2. Having a healthy baby was worth the
invasiveness of the electronic monitoring.

3. I would accept feelings of invasiveness from the
electronic monitoring, if | knew it could reduce my
chance of needing an unnecessary caesarean.

4. The reassurance | felt from the electronic
monitoring was more important than physical
comfort.

5. I would prefer being physically comfortable
during labour over having better outcomes for my
baby.

Strongly
Disagree

Page 13 of 15
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STUDY 1D: 10xxx

Part 8

Please answer the following question by marking the box that reflects your current practice.

1. How are you feeding your baby?

Fully breastfeeding

Almost breastfeeding (about 4 breast feeds out of 5 feeds daily)

Mixed feeding
Mostly bottle feeding (about 1 breast feed out of 5 feeds daily)
Fully bottle feeding

Page 14 of 15
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Version 9: 6/3/18

STUDY ID: 10xxx

Thank you very much for taking the time to complete our questionnaire,
your time is greatly appreciated.

If you are interested in being contacted to learn more about possibly taking part in an interview in
relation to your experience with the fetal monitoring you received, please provide your contact
information below.

If you agree to be contacted for a follow-up, you can always decline the request when contacted.
You may skip this question if you wish.

Name:

E-mail address:

Phone number:

If you would like to receive a brief summary of the findings of the study please provide your email
below, the summary will be send to the email address provided once the study has concluded.

I:' I do not want to receive a brief summary of the study findings.

I:' I would like to receive a brief summary of the study findings. | have provided my email address so

this information can be sent to me.

E-mail address:

Page 15 of 15
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APPENDIX J. STUDY THREE: REMINDER LETTER

Women's
THE UNIVERSITY & Children’s

o ADELAIDE Hospital

Dear

We invite you to participate in a study about your experience with the electronic fetal monitoring

you received during labour and your current health.

You recently would have received an information package in the mail regarding your participation in
this study. If you have not yet returned the consent form and questionnaire, and you would like to
participate in the study, you are still able to do so. If you have already completed the questionnaire

we thank you for your time and please disregard this letter.

Included with this letter is an information sheet, consent form and questionnaire. If you are
interested in participating, please read all the details in the information sheet. There are two
options for completion of the questionnaire:

Option 1: complete the consent form and questionnaire included in this pack and return via the
included pre-paid envelope.

Option 2: complete the consent form and questionnaire online, either on a computer or your

mobile device, via the link provided below. Your Study ID is also provided below.

As we value your opinions and experiences with electronic fetal monitoring, we also invite you to
participate in a face-to-face interview which would be conducted at a time and place convenient for
you. If you are interested in participating, please complete the section that is located at the end of

the questionnaire.

Link: https://start.adelaide.edu.au
Study ID: 100

Yours sincerely,

A/Prof. Chris Wilkinson  Prof. Deborah Turnbull  Miss Madeleine Benton  Dr Bronni Simpson

-

Version 1 29/3/17



257

APPENDIX K. STUDY ONE: PUBLISHED PAPER
The published version of Chapter Three is on the following pages. Publication
details:
Benton, M., Salter, A., Tape, N., Wilkinson, C., & Turnbull, D. (2019). Women's
psychosocial outcomes following an emergency caesarean section: A systematic
literature review. BMC Pregnancy and Childbirth, 19(1), 535.

https://doi.org/10.1186/s12884-019-2687-7
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https:/doi.org/10.1186/512684-019-2687-7 BMC Pregnancy and Childbirth
RESEARCH ARTICLE Open Access
Women's psychosocial outcomes following =

an emergency caesarean section: A
systematic literature review

Madeleine Benton''®, Amy Salter?, Nicole Tape', Chris Wilkinson® and Deborah Tumnbull’

Abstract

Background: Given the sudden and unexpected nature of an emergency caesarean section (EmCS) coupled with
an increased risk of psychological distress, it is particularly important to understand the psychosocial outcomes for
women. The aim of this systematic literature review was to identify, collate and examine the evidence surrounding
women's psychosocial outcomes of EmCS worldwide.

Methods: The electronic databases of EMBASE, PubMed, Scopus, and PsycINFO were searched between November
2017 and March 2018. To ensure articles were reflective of original and recently published research, the search
criteria included peer-reviewed research articles published within the last 20 years (1998 to 2018). All study designs
were included if they incorporated an examination of women's psychosocial outcomes after EmCS. Due to inherent
heterogeneity of study data, extraction and synthesis of both qualitative and quantitative data pertaining to key
psychosocial outcomes were organised into coherent themes and analysis was attempted.

Results: In total 17,189 articles were identified. Of these, 208 full text articles were assessed for eligibility. One
hundred forty-nine articles were further excluded, resulting in the inclusion of 66 articles in the current systematic
literature review. While meta-analyses were not possible due to the nature of the heterogeneity, key psychosocial
outcomes identified that were negatively impacted by EmCS included post-traumatic stress, health-related guality
of life, experiences, infant-feeding, satisfaction, and self-esteem. Post-traumatic stress was one of the most
commonly examined psychosocial outcomes, with a strong consensus that EmCS contributes to both symptoms
and diagnosis

Conclusions: EmCS was found to negatively impact several psychosocial outcomes for women in particular
post-traumatic stress. While investment in technologies and clinical practice to minimise the number of
EmCSs is crucial, further investigations are needed to develop effective strategies to prepare and support
women who experience this type of birth.

Keywords: Systematic literature review, Childbirth, Emergency caesarean section, Psychosocial outcomes,
Maternal health, Postpartum
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Introduction

There has been a dramatic increase in caesarean section
(CS) rates around the world over the past three decades,
particularly in middle and high income countries [1]. Ata
population level, the World Health Organization has con-
cluded that CS rates higher than 10% are not associated
with reductions in maternal and newborn mortality rates
[2]. Despite this, recent data has reported rates of 40.5% in
Latin America and the Caribbean, 32.3% in Northern
America, 31.1% in Oceania, 25% in Europe, 19.2% in Asia
and 7.3% in Africa [3]. Globally, CS rates have almost dou-
bled between 2000 and 2015, from 12 to 21% [4].

CSs are broadly classified depending on whether they
are an elective or emergency procedure. An elective C5
is defined as a planned, non-emergency delivery which
occurs before initiation of labour [5]. In contrast, emer-
gency caesarean section (EmCS) is defined as an un-
planned CS delivery performed before or after onset of
labour, which is typically urgent and is most often re-
quired due to fetal, maternal or placental conditions (eg.
fetal distress, eclampsia, placental/cord accidents, uterine
rupture, failed instrumental birth etc) [5, 6].

While CS has an important place in potentially protect-
ing both mother and baby from harm, it is associated with
short and long term physical and psychological risks
which can extend many years beyond the current delivery
and effect the health of the woman, her child, and future
pregnancies [7]. In a review of research on the outcomes
of CS, Lobel [8] noted that the procedure is uniquely chal-
lenging as it combines surgery and birth, events that elicit
very diverse emotional responses. The circumstances sur-
rounding an EmCS add an additional layer of complexity
to this experience which has thereby prompted re-
searchers to explore the psychosocial impact of this type
of birth. The nature of the event accompanied by a series
of subsequent rapid psychological adjustments may be dis-
tressing, anxiety-provoking and emotionally unsettling for
women [9, 10].

The primary outcome of obstetric care, is of course, to
ensure both mother and infant remain physically healthy
however, psychosocial aspects and outcomes of mater-
nity care and obstetrics are no less important [11, 12].
Psychosocial outcomes identified and examined in the
literature as potentially related to CS include: mental
health problems such as, postpartum depression, post-
traumatic stress and anxiety; decreased maternal satis-
faction with childbirth; the mother infant relationship;
parents’ sexual functioning; and health behaviours such
as infant feeding.

The current study

Given the nature of EmCS and the increased risk of
psychological distress for women, it is imperative to
gain insight into the diverse psychosocial outcomes
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for women experiencing this type of birth. Knowledge
and awareness surrounding the impact of EmCS on
women’s psychosocial outcomes is likely to enhance
the overall quality of maternity care. The aim of the
current systematic literature review is to identify, col-
late, and examine the evidence surrounding women’s
psychosocial outcomes of EmCS.

Method

A systematic literature review constituting a rigorous
method of research for summarising evidence from mul-
tiple studies on a specific topic was undertaken [13, 14].
The present study was conducted in accordance with
the Preferred Reporting Items for Systematic Reviews
and Meta-analyses (PRISMA) recommendations [15]. An
a priori designed study protocol guided the literature
search, study selection and data synthesis, with quantita-
tive meta-analysis attempted when possible. This sys-
tematic review was registered in the international
prospective register of systematic reviews (PROSPERO)
database: CRD42018087677.

Search strategy

The search strategy was designed and developed following
consultation with a health and medical sciences university
librarian in order to ensure a comprehensive search and in-
crease the robustness of the study [16]. The medical and
psychological electronic databases of EMBASE, PubMed,
Scopus, and PsycINFO were searched between November
2017 and March 2018. When conducting searches, key-
words were combined representing the two primary con-
cepts; psychosocial outcomes and EmCS. In this systematic
literature review, psychosocial outcomes were considered
to be variables that encompass social and psychological as-
pects of an individual's life [17]. The Boolean operators
‘OR’ and "AND’ were utilised to facilitate maximum inclu-
sion of relevant articles [18]. Detailed search algorithms
and indexing language used for each database are outlined
in the Additional File 1.

To ensure that included articles were reflective of
original and recently published research, limits were
applied within the literature search to incorporate
inclusion criteria such as: research articles, publica-
tion within the last 20 years (1998 to 2018), and
peer-reviewed articles [19]. Further, the search was
limited to English language publications due to un-
availability of funding for language translation. Grey
literature or trial registries were not persued for
practical purposes.

Eligibility criteria

Inclusion and exclusion criteria (based on the PICOS
[population, intervention, comparison, outcome, study
design] framework) were established in advance and
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documented in the review protocol to identify all pertin-
ent studies.

s Population: Women who have delivered via EmCS

s Intervention: EmCS

s Comparison: Any mode of delivery (MoD) where
reported, otherwise no comparison

s Outcomes: Psychosocial variables (Le. postnatal
depression, anxiety, post-traumatic stress, infant
feeding, sexual functioning, satisfaction, views and
experiences)

s Study Design: Quantitative (excluding case studies),
qualitative or mixed methods

Study selection

Potential papers were screened initially by title and ab-
stract by two reviewers who reviewed half of papers each
(MB and NT) and full texts were retrieved for those cita-
tions considered potentially relevant for inclusion. Both
reviewers completed an initial subset of papers together
in order to ensure consistency in their approach. Refer-
ence lists of retrieved full text papers were examined to
identify potentially relevant studies not captured by elec-
tronic searches [20]. Full texts of the remaining articles
were independently appraised against the eligibility cri-
teria for final inclusion by two reviewers (MB and NT).
In case of disagreement in the selection process, a third
reviewer was available for consultation.

Data extraction

Utilising a data extraction form designed by the authors,
MB extracted descriptive data on study aims, study de-
sign, study location, sample size, data collection period,
measures utilised, and included a text deseription sum-
marising the psychosocial and EmCS related findings
from each study. These data were cross-checked by NT.
A data synthesis of the findings from each article was
then performed, involving identification of prominent
and recurrent themes in the literature and the synthesis
of findings from studies under thematic headings. This
approach has been described as flexible, allowing consid-
erable latitude to systematic reviewers, and provides a
means of integrating qualitative and quantitative evi-
dence [20].

Quality assessment

In line with standard systematic literature review meth-
odology a formal methodological quality appraisal of
each included study was performed using the Mixed
Methods Appraisal Tool (MMAT) version 11 [21]. This
tool allows for the critical appraisal of quantitative,
qualitative, and mixed methods studies and was devel-
oped to address some of the challenges of critical ap-
praisal in systematic mixed studies reviews. The MMAT
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has been validated and used for quality assessment in
similar mixed method systematic reviews [22]. The
MMAT comprises 19 items for appraising the methodo-
logical quality of 5 different types of studies: qualitative
studies (4 items), randomised controlled trials (4 items),
non-randomized studies (4 items), quantitative descrip-
tive studies (4 items), and mixed methods studies (4
items). Based on the number of criteria met for an indi-
vidual study, the overall quality assessment rating (QAR)
is presented using descriptors *, **, ***, and ****, ranging
from * (single criterion met) to **** (all criteria met).
Each study included in the quality assessment was evalu-
ated by two independent reviewers (MB and NT). A
third reviewer was available for consultation if disagree-
ment occurred.

Results

Study selection and characteristics

A summary of the search process is illustrated in Fig. 1,
as recommended by the PRISMA guidelines [15]. In
total 17,189 articles were initially identified. For the ini-
tial screening, all search results were imported into cit-
ation management software Endnote x7 where 1068
duplicates were identified and removed, leaving 16,121
articles (Pubmed, n=12,960, EMBASE n =829, Psy-
cINFO n =056, Scopus n=2276). Titles and abstracts
were then assessed by two reviewers (MB, NT), with this
process ending with the inclusion of 208 articles. Full
texts were then retrieved for those citations considered
potentially relevant and assessed for eligibility by the
two reviewers (MB, NT). Of these 208 articles, 149 were
excluded. The most common reason for exclusion was a
lack of differentiation between type of CS when report-
ing study results (see Fig. 1). Reference lists of included
studies were hand searched by the first author and a fur-
ther 7 articles were subsequently included. A total of 66
relevant articles [5, 9, 23-86] were thus included in the
current systematic literature review.

Description of included studies

Characteristics of the 66 included studies are presented in
Table 1. Studies were conducted in 22 different countries
with the majority conducted in Sweden (1 = 12), followed
by the UK (n = 10), and then Nigeria (1 = 5). Most studies
were quantitative in nature (n = 51), followed by qualita-
tive (n=14) and just one study with mixed methods.
Cross sectional (n=19) and prospective designs (n =31)
were most prevalent.

Quality assessment

Mixed Methods Appraisal Tool quality assessment rat-
ings (MMAT QARs) are included in Table 1. Among
the 51 quantitative non-randomised studies, 14 met all
five criteria, 31 met four criteria, 4 met three criteria and
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o
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searching
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o
8
=
£
- Records after duplicates removed
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= «  Nota primary study
Studies included {n = 16) )
In=58) *  Subgroup (EmCS) analysis
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through references i
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z Studies incluted in systematic lterature pevehosocial utsames of
= review women
(= 66) (a= 18]
= Other
B {n=15)
Fig. 1 Search and Selection Flow Diagram

2 met two criteria. Of the 14 qualitative studies, 12  Key outcomes
met all five criteria. The one study with mixed methods  Postpartum depression
met four of the five criteria. The main reason several Twelve studies examined depression as an outcome of
quantitative studies did not meet all criteria was a lack  EmCS [33, 36, 38, 43, 45, 51, 60, 62, 71, 80, 85, 87]. These
of reporting for the complete set of outcomes (without studies used varying measures, with the majority (n = 8) uti-
adequate justification), response rate or follow-up rate. lising the Edinburgh Postnatal Depression Scale (EPDS),
three using Beck’s Depression Inventory (BDI) and one
Data extraction and synthesis study not specifying the measure used. Studies identified re-
Key psychosocial outcomes were examined in the final  ported mixed findings in terms of postpartum depression
66 studies. Data synthesis was employed to extract and (PPD) and the experience of EmCS. The majority of studies
synthesise data pertaining to key psychosocial outcomes  found no significant association between having an EmCS
from each study into coherent themes. Psychosocial and PPD relative to other MoDs [33, 38, 43, 45, 62, 80, 85].
outcomes potentially associated with EmCS included For example, a prospective cohort study (n = 10, 934) from
postpartum depression, post-traumatic stress, health re-  the UK found no significant evidence of increased risk of
lated quality of life, mother infant bonding, infant feed-  PPD between different MoDs including EmCS [62]. In con-
ing, sexual function, experiences, satisfaction, self- trast, a much smaller prospective cohort study reported
esteem, distress, and fear. Due to an excess of meth- EmCS was a predictor of PPD [51]. Additionally, a recent
odological heterogeneity between studies (even for sub-  cross-sectional study conducted in Iran [71] reported that
sets of studies with some common features), a meta- the prevalence of PPD was 33.4%, of which the highest pro-
analysis was deemed inappropriate. Table 2 summarizes  portion consisted of women who had experienced EmCS at
evidence of associations for identified psychosocial out-  41.3%. Furthermore, a recent large longitudinal study found
comes and EmCS. that compared with spontaneous VD, women who delivered
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Table 2 Associations of identified psychosocial outcomes and EmCS

Page 17 of 24

Number  Association between Inconclusive associations Qualitative summary
psychosocial of EmCS and psychosocial — between EmCS and
outcomes studies  outcomes psychosocial outcomes
Postpartum 12 + Studies reported inconsistent findings. The majority of studies
depression reported no significant association (n = 7) between EmCS and PPD
(PPD} whereas the remaining studies reported a relationship between

Em(CS and increased symptoms of PPD (n=5)

Post-traurnatic 11 + All studies (n=11) reported consistent findings that EmCS was a
stress disorder contributing factor to increasing post-raumnatic stress symploms
(PTS0) and PTSD after childbirth.

Health related 2 -
quality of life

Mother infant 3 -
bonding

Infant feeding 3 -

Sexual function 3 +/—
Experiences 21 +—
Satisfaction 4 -
Self-esteemn 3 -
Dristress 3 -
Fear 2 -
Other

Childbirth 1 +

Burden

Feelings of 1 -

control

Consistent findings were found across studies {n = 2) that women
who had an EmCS had poorer physical functioning compared to
other MoDs.

Studies reperted inconsistent findings. In n =T study EmCS
appeared to have a negative association with mathers bonding
and opening emotions with their baby. In contrast, no significant
affect was found in terms of MoD on mother-infant bonding in the
remaining studies (n =2},

Consistent findings were found across studies in that EmCS
impacted negatively in varying ways on infant feeding (n=3).
‘Women who have an EmCS were more likely to have had an
unsuccessful first breastfeeding attempt, were less likely to
breastfed their baby within the first 24 h and upon leaving the
hospital, and to breastfeed for a shorter duration of time compared
to other MoDs

Studies were inconsistent in their findings (n = 3) in terms of
satisfaction with sexual relations after birth and sexual function
postpartum.

In terms of quantitative research (n=8), the majority of studies
found that EmCS was more likely to result in a negative birth
experience (n=6), n=1 study reported MoD had no influence on
mother experiences and n = 2 studies reported that EmCS was
related to positive experiences in comparison to other MoDs. In
terms of the qualitative studies (n = 12) women described a wide
variety of emotions as salient aspects 1o their EmCS experience
however, a number of dominating negative experiences were
consistent across all studies

Consistent findings were reported across all studies (n = 4) with
women whe had an EmCS more likely to appraise their deliveries
less favourably than those who delivered via other MoDs.

Consistent findings were reported across all studies (n = 3). Women
who had an EmCS were more likely to report feelings of emotional
vulnerability after delivery including feelings of failure, regret, and
lower self-esteem.

Findings were inconsistent in terms of distress after EmCS. No
significant association between MoD and distress were reported in
a study {n=1), another study reported other MoD causing more
distress than EmCS (n = 1), the final study reported a relationship
between EmCS and distress.

Inconsistent findings were reported. With n=1 study reporting
Em(CS was associated with increased fear of childbirth in
subsequent pregnancies and n =1 study reporting a correlation
with fear of childbirth a few days after the operation, however this
decreased one month later.

‘Women who experienced emergency surgical intervention (ie
EmCS) were more likely to demonstrate higher childbirth burden
scores than any other MoD (n=1).

Women who had a spontanecus VD reflected having a significantly
higher sense of control during their labour and childbirth relative
to with an instrumental VD, a planned CS, or an EmCS {(n=1).

+ indicates that some (or all) evidence supports a positive association
- indicates that some (or all) evidence supports a negative association
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by EmCS had significantly higher odds of PPD 6 weeks after
delivery (OR=145) [36]. Additionally, a cohort study
(1 = 10, 535) reported that the odds of PPD was significantly
lower for women who had a normal VD (OR = 0.67) or an
instrumental VD (OR =0.56) compared to women who had
EmCS [87]. However, women who had an elective CS had
higher odds of PPD than women who had EmCS (OR =
148, p=0.0168) [87]. Heterogeneity in the tools, their use
and findings can be seen in Table 3 and makes the compari-
son of these figures problematic.

Traumatic stress

Eleven included studies examined trauma as an outcome
of an EmCS [24, 34, 41, 42, 59, 60, 65, 66, 73, 76, 81].
These studies were conducted across a diverse range of
countries including Australia, Nigeria, UK, Iran, Israel,
Sweden and Germany. Study designs included, six cross-
sectional, four prospective and one qualitative. All stud-
ies consistently reported that EmCS was a contributing
factor for post-traumatic stress symptoms and Post
Traumatic Stress Disorder (PTSD) after childbirth. Sev-
eral of the studies stated that any unplanned interven-
tions during childbirth including EmCS were predictors
of PTSD [42, 88]. For example, a prospective cohort
study (n= 1824) identified EmCS as a risk factor for
post-traumatic stress symptoms [41]. Findings from a
smaller cross-sectional study in Australia reported a
greater than expected frequency of PTSD in women who
had EmCS, specifically, 73% reporting trauma symptoms

Table 3 Heterogeneity across studies examining depression

Page 18 of 24

4-6weeks postpartum [42]. Further, a qualitative re-
search study conducted in Sweden concluded that expe-
riences of women who delivered via EmCS were
traumatic enough to fulfil the stressor criterion of PTSD
in the DSM IV [66]. This study stated that 55% of
women interviewed a few days after an EmCS reported
feelings of intense fear of death or injury to themselves
or to their baby during the delivery process [66].

Health related quality of life

Two studies specifically examined Health Related Qual-
ity of Life (HRQoL) [52, 78]. One study utilised the
Short-Form 36 (SF-36) to measure HRQoL [78] and the
other utilised the SF-36 and the EuroQoL 5D [52]. Both
studies reported consistent findings that women with an
EmCS had poorer physical functioning, relative to other
MoDs. A prospective study in the Netherlands reported
that the average period to reach full physical recovery
was 3weeks after VD, 6weeks after elective CS and
EmCS [52]. Similarly, a larger more recent study re-
ported that women who had a wvaginal, forceps or
vacuum-extraction delivery, had better physical func-
tioning at 6 weeks postpartum relative to those with
elective CS or EmCS [78]. In a cohort study in Sweden,
women who had EmCS scored higher on the subscale
measuring Psychasthenia (low degree of mental energy
and stress susceptible) 9 months after birth relative to
those with spontaneous VD [84].

Study Cut score Time Sample Participants EmCS EmCS subgroup  Evidence of assodiation
post size with subgroup with depression  between EmCS and PPD
partum depression

Edinburgh Postnatal Depression Scale

Eckerdal, EDPS>12 6weeks 3388 505 (13%) 346 50 (16.7%) No

2007

Gaillard, EDPS>12 6-8 264 44 (16.7%) 44 6 (13.6%) MNo

2014 weeeks

Goker, EDPS=13 6weeks 318 100 106 37 (34.9%0) Mo

2012 (31.4%)

hwata, EDPS>9 6months 479 215% 60 24 (40%) Yes

2015

Patel, EDPS>13 8weeks 10634 NFA 572 56 (9.8%) No

2005

Xig, 2011 EDPS» 13 2weeks 534 103 149 24 (16.1%) ‘Yes: PPD higher in EICS

(19.3%) than EmCS

Beck Depression Inventory

Chen, BDI 9-10 6weeks 357 N/A MN/A MNAA No

2002

Sarah, NAA N/A N/A 33.4%, N/A 138% of 334% No mention

2017

Ukpong, BDI > 9 significant, 10-18 mild/moderate, 6-8 47 298% 40 N/A Mo

2006 19-29 moderate/severe, 30-63 extreme wieeks
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Mother-infant bonding

Three studies examined the relationship between EmCS
and mother-infant bonding [5, 35, 40] with conflicting
results. Two studies utilised the Mother-to-Infant Bond-
ing Scale [5, 40] and the third utilised the Parent-Child
Early Relational Assessment Tool [35]. A recent, large
scale cross-sectional study found EmCS appeared to
have a negative association with mothers bonding and
opening emotions with their baby. In contrast, a similar
sized study reported no significant differences in
mother-infant interactions at 4 or 12 months postpartum
between MoD [35]. Similarly, a smaller scale cohort
study found that type of CS did not appear to signifi-
cantly affect mother-infant bonding in the first 72 h fol-
lowing delivery or at 12 weeks postpartum [40].

Infant feeding

Three studies examined the relationship between infant
feeding and EmCS [25, 26, 50]. Study designs were pro-
spective cohort, cross-sectional, and qualitative. The
large scale prospective cohort study reported that
women with EmCS were more likely to have an unsuc-
cessful first breastfeeding attempt and were less likely to
breastfed their baby within the first 24 h and upon leav-
ing the hospital [50]. Furthermore, the study reported
that women with EmCS had more breastfeeding difficul-
ties (41%), and used more hospital resources before and
after leaving the hospital (67, 58%), in comparison to
those with a VD (29, 40, and 52%, respectively) or a
planned CS (33, 49, and 41%, respectively). Additionally,
a similar sized cross-sectional study reported that breast-
feeding duration varied substantially with MoD [25]. In
the same study, median breastfeeding duration was 452
weeks among women who had a spontaneous VD, 387
weeks among planned CS, 25.8 weeks among induced
VD and 21.5 weeks among women with EmCS [25]. In
the qualitative study women frequently stated that their
decision to breastfeed was driven by their desire to make
up for the traumatic way their baby was delivered, in-
cluding, by EmCS [26]. In this study a women with
EmCS stated, “breastfeeding became almost an act of
vindication. 1 had to make up for failing to provide my
daughter with a normal birth, so I sure wasn’t going to
fail again” [26].

Sexual function

Three studies, conducted in Israel, Iran and Spain, ex-
amined the relationship between EmCS and sexual
function postpartum [57, 69, 78], with inconsistent
findings. A prospective cohort study reported a signifi-
cantly higher proportion of women at 6 months
postpartum being less satisfied with their sexual rela-
tions after birth in the forceps group (34%) relative to
the EmCS group (15%) [78]. In contrast, a larger
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prospective cohort study reported that women who
had a VD or EmCS had statistically significantly lower
Female Sexual Function Index (FSFI) scores on aver-
age relative to those with a planned CS [69]. These
findings were contrary to that of a small scale cohort
study that found no significant difference between
average sexual function scores and various MoD post-
partum [57], potentially due to a lack of power.

Experiences

A large number (n=21) of identified studies examined
women's experiences with EmCS. A variety of measures
were used across studies including: Impact of Event
Scale, Wijma Delivery Expectancy/Experience Question-
naire, and Questionnaire for Assessing Childbirth Ex-
perience (QACE). Studies examined varying aspects of
women's experiences of EmCS including women’s over-
all birth experiences, emotional experiences and experi-
ences with care and staff.

The majority of quantitative research studies found that
EmCS was more likely to result in a negative birth experi-
ence. For example, a recent large prospective cohort study
in Sweden reported that birth experience was more likely
to be negative among women with EmCS relative to VD
[53]. Similar findings were reported in another recent but
smaller cross-sectional study, where unexpected MoD in-
cluding EmCS resulted in a higher likelihood of negative
birth experiences [48] with this finding supported in nu-
merous other studies [32, 54, 83, 89]. Contrary to this find-
ing, two prospective cohort studies reported that MoD had
no direct influence on women’s experience of childbirth
[38, 74]. Interestingly, in one of these studies no women in
the EmCS subgroup attained a score which indicated a
negative birth experience; rather 89% of these women de-
scribed the birth experience as ‘good/very good’ [74]. Fur-
thermore, the majority of women in this study with EmCS
also evaluated their feelings of control during labour and
the opportunities they had to make informed choices/deci-
sions as ‘good/very good’ [74]. Interestingly, a large pro-
spective study found that women who had a planned CS
scored significantly lower in terms of negative birth percep-
tion than those who had an EmCS or a VD [30].

Twelve studies utilised a qualitative design to examine
women's experiences of an EmCS [9, 31, 39, 44, 47, 49,
64, 66, 68, 72, 77, 79]. In all of these studies, women de-
scribed a wide variety of emotions as salient to their
EmCS experience however, a number of dominating
negative experiences were consistent across all studies
including: loss of perceived control and feelings of help-
lessness [9, 31, 39, 47, 49]; fear (own or/and for baby) [9,
31, 64, 66, 68, 77]; and disappointment [9, 66, 77]. In a
study conducted by Shorten [72] one participant re-
ported “after an emergency caesarean I felt I had failed, 1
felt cheated of the childbirth experience I had wanted”.
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Experiences with maternity care and staff

A large prospective cohort study reported that women
who had an unplanned CS were more likely to indicate
that they had received “less than good” midwifery care
during childbirth [90]. It was suggested that as women
who have an EmCS often have their care transferred to
other care providers during childbirth, it is possible that
the discontinuity of care between the providers may in-
fluence women'’s experiences with staff [90].

Satisfaction

Four studies examined women's satisfaction after EmCS
[28, 37, 46, 70] with all reporting that women with
EmCS were more likely to appraise their deliveries less
favourably than those with other MoDs. In a large pro-
spective cohort study conducted in both the Netherlands
and England, EmCS appeared to be a contributing factor
to a negative appraisal of birth [28].

Self esteem

Three studies examined women's self-esteem and EmCS
[32, 55, 56] with all studies reporting consistent findings.
A cross sectional study reported that MoD influenced
women's mood at one-month postpartum, with an item
reading ‘I am proud of myself, representing self-esteem,
being more likely to have negative results for women
with EmCS [32]. In two smaller Nigerian studies, women
were more likely to report feelings of emotional vulner-
ability after delivery including feelings of failure, regret,
and lower self-esteem [55, 56].

Distress

Three studies in Norway, Scotland and England exam-
ined distress in relation to EmCS [23, 58, 63]. In a very
large prospective cohort study (n= 55,814) conducted
over a 10 year period, no significant association between
MoD and emotional distress postpartum was reported
[23]. Further, a small cross-sectional study reported that
women who gave birth assisted by instrumental delivery
were more likely to report that their birth was distinctly
more distressing than women in three other obstetric
groups (VD, induced VD, EmCS) [58]. A mixed methods
study reported that the fact that a CS was classified as
an “emergency” frightened women, resulting in feelings
of distress [63].

Fear

Two studies examined fear as an outcome of EmCS [75, 82].
A large prospective cohort study reported that EmCS was
associated with increased fear of childbirth in subsequent
pregnancies [75]. A similarly designed and sized study found
that EmCS correlated with increased postpartum fear of
childbirth a few days after the operation, however this de-
creased 1 month later [82].

Page 20 of 24

Other outcomes

Childbirth burden and feelings of control were examined
in two studies. A large cross-sectional study reported
that women who experienced emergency surgical inter-
vention (EmCS and vacuum extraction) were more likely
to demonstrate higher childbirth burden scores than
those with any other MoD [29]. A small cross-sectional
study reported that women who had a spontaneous VD
had a significantly higher sense of control during their
labour and childbirth relative to those with an instru-
mental VD, a planned CS, or an EmCS [61].

Discussion

Summary of findings

A number of psychosocial outcomes were consistently
and negatively reported to be associated by EmCS in-
cluding post-traumatic stress, HRQoL, infant feeding,
experiences, satisfaction and self-esteem. All studies
examining post-traumatic stress consistently found
that EmCS was a contributing factor for symptoms
and PTSD after childbirth. Two studies exploring
HRQoL reported consistent findings that women with
EmCS had poorer physical functioning relative to
other MoDs. Three studies examining infant-feeding
reported that women with EmCS were more likely to
have an unsuccessful first breastfeeding attempt, less
likely to breastfed within the first 24 h and upon leav-
ing the hospital, and to breastfeed for a shorter dur-
ation of time in comparison to other MoDs. These
results are consistent with those reported by Ahluwa-
lia [25] who noted that women with EmCS often ex-
perience; a difficult labour, stress, and delays in
mother-infant interactions, each of which may reduce
the likelihood or duration of breastfeeding.

Consistent findings were reported for satisfaction in that
women with EmCS were more likely to appraise their de-
liveries less favourably than those with other MoDs. Stud-
ies examining self-esteem found women who had an
EmCS were more likely to report feelings of emotional
vulnerability after delivery including feelings of failure, re-
gret, and lower self-esteem. Twenty one articles examined
varying aspects of women'’s experiences of EmCS, which
constituted the most commonly examined psychosocial
outcome among included studies. In both quantitative and
qualitative studies it was reported that women with EmCS
were often at the highest risk of assessing their childbirth
experience in a negative way and described a wide variety
of negative emotions including: loss of perceived control
and feelings of helplessness, fear (own or/and for baby),
and disappointment.

Psychosocial outcomes including depression, mother-
infant bonding, sexual function, fear, and distress were
also identified and examined within in the literature.
However, studies either reported mixed findings or no
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sufficient evidence of an association between these out-
comes and EmCS.

Limitations
We recognise that potentially relevant articles could
have been missed, written in languages other than
English, or indexed in other databases other than
those chosen and therefore may not have been iden-
tified. Studies identified in the review were con-
ducted in 22 diverse countries and as such it must
be acknowledged that cross-cultural differences are
common and can greatly influence women's psycho-
social outcomes of childbirth [91]. Postnatal access
to healthcare; procedural differences; quality of avail-
able care; levels of social support; religious beliefs;
poverty; societal attitudes regarding pregnancy, birth
and motherhood; gender roles and attitudes regard-
ing mental health problems are just a few of the
known socio-cultural and environmental factors that
may influence findings in the identified studies [92].

Of the included articles the strengths and mean-
ingfulness of the findings differ substantially due to
variations in study design, sampling procedures, and
sample size. It has been previously identified that re-
search examining the psychosocial outcomes of CS
have generally suffered from numerous methodo-
logical limitations including; reliance on small sam-
ple sizes, use of measures of unknown reliability and
validity and the lack of a comparison group or vary-
ing comparison groups [93]. Several of these limita-
tions were present in the included studies. For
example, as noted previously, one of the primary
reasons for excluding articles was the failure to spe-
cify or differentiate between type of CS for women
in a study. Furthermore, there was often no discus-
sion within included studies about reasons and
causes for EmCS and it is possible that some causes
are more strongly associated with the psychosocial
outcomes examined. Studies identified in the review
reported on wide varying time frames for postpartum
data collection, with collection ranging from hours
after birth to years after birth as well ultilising dif-
ferent cut-points on the same measures for diagno-
sis. The timing of data collection is an important
methodological consideration as there is considerable
evidence that the impact of a women’s birth experi-
ence changes over time [94]. As time passes, the
positive affect from one’s baby and satisfaction with
being a mother has been shown in some cases to
favourably influence a women’s feeling about her
labour experience [94].

As a result of the heterogeneous nature of these fac-
tors (exemplified in Table 3 for depression), meaningful
pooled quantitative measures of study findings were
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unable to take place, even for subsets of studies. Overall,
there appears a paucity of published evidence with con-
sistent measures and adherence to guidelines for report-
ing (e.g. for cut-scores) which is crucial to rectify in
future studies so that (gold standard) systematic litera-
ture reviews can meaningfully pool data in a quantitative
manner.

Strengths and implications

To our knowledge, this study is the first to systemat-
ically review the available literature on women’s psy-
chosocial outcomes of EmCS. The review presents
the findings of quantitative, qualitative and mixed
methods studies from a vast array of countries and
as a result identifies and examines a wide variety of
psychosocial outcomes.

The review has highlighted the need for the further
development of technologies and clinical practices to
reduce the number of unnecessary EmCSs. Critically, it
underscores the requirement for evidence based strat-
egies to provide psychosocial support and information
about EmCS in the context of routine antenatal and
postnatal care. While high-level research currently ex-
ists in this area, for example in the form of routine
debriefing to prevent psychological trauma after child-
birth (103), it fails to show benefit. More broadly, while
programs for postnatal psychosocial support have been
promoted in many countries to improve maternal
knowledge related to parenting, mental health, quality
of life, and physical health, it has been concluded in a
systematic review that the most effective strategies re-
main unclear [95].

Conclusion

The review has highlighted the diverse impact that
EmCS can have on women. Numerous psychosocial
outcomes that are negatively impacted by this MoD
were identified including post-traumatic stress, health-
related quality of life, experiences, infant-feeding, satis-
faction, and self-esteem. In particular, there was strong
consensus that EmCS contributes to symptoms and
diagnosis of post-traumatic stress. This review has also
highlighted the need for further investigation on this
topic using robust methodology including the use of
consistent, valid and reliable measures with consistent
use of guidelines for appropriate cut scores, consistent
comparison groups, adequately powered studies and
differentiation between types of CS. Overall, enhanced
knowledge and understanding in this area will provide
an imperative step towards implementing effective
strategies to improve women’s health and well-being
following EmCS.
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Background: The STan Australian Randomised controlled Trial (START), the first of its kind in Australia,
compares two techniques of intrapartum fetal surveillance (cardiotocographic electronic fetal monitoring
(CTG) plus analysis of the ST segment of the fetal electrocardiogram (STan+CTG) with CTG alone) with
the aim of reducing unnecessary obstetric intervention. It is also the first comprehensive intrapartum fetal
surveillance (IFS) trial worldwide, including qualitative examination of psychosocial outcomes and cost-
effectiveness. In evaluating and implementing healthcare interventions, the perspectives and experiences
of individuals directly receiving them is an integral part of a comprehensive assessment. Furthermore,
the added value of using qualitative research alongside randomised controlled trials (RCTs) is becoming
widely acknowledged.

Objective: This study aimed to examine women's experiences with the type of IFS they received in the
START trial.

Methods: Using a qualitative research design, a sample of thirty-two women were interviewed about
their experiences with the fetal monitoring they received. Data were analysed using thematic analysis.

Findings: Six themes emerged from analysis: reassurance, mobility, discomfort, perception of the fetal
Scalp Electrode (FSE), and overall positive experience.

Conclusion: Interestingly, it was found that women who had an FSE in the CTG alone arm of the trial
reported very similar experiences to women in the STan+CTG arm of the trial. Despite STan and CTG
differing clinically, from women's perspectives, the primary difference between the two techniques was
the utilisation (or not) of the FSE. Women were very accepting of STan+CTG as it was perceived and
experienced as a more accurate form of monitoring than CTG alone. Findings from this study have sig-
nificant implications for health professionals including midwives and obstetricians and implications for
standard practice and care. The study has demonstrated the importance and significance of incorporating
qualitative enquiry within RCTs.

© 2020 The Authors. Published by Elsevier Ltd.
This is an open access article under the CC BY-NC-ND license.
(http:/(creativecommons.orgflicenses/by-nc-nd[4.0/)

Introduction

Pregnancy Outcome Unit, 2018), the setting for START (STan Aus-
tralian Randomised controlled Trial), demonstrating that it is used

Intrapartum fetal surveillance (IFS) using continuous car-
diotocography (CTG) has become almost ubiquitous in the intra-
partum setting (Kuah and Matthews, 2017), with routine data
collection and other reports from Australia (East et al, 2015;
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E-mail address: madeleine.benton@adelaide.edw.au (M. Benton).
Social media: ’ (M. Benton)
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in 60-70% of all labours (East et al, 2015; Pregnancy Outcome
Unit, 2018). Although there is some benefit from CTG during labour
(Alfirevic et al, 2017) there is also evidence of it being associ-
ated with increased rates of caesarean section which are accom-
panied by risks to the mother and child (Alfirevic et al, 2017;
Paterno et al, 2016; Sandall et al, 2018). Furthermore, there are
psychosocial sequalae of emergency caesarean section that are of-
ten not considered (Benton et al., 2019).

0266-6138/© 2020 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license. (http://creativecommons.org/licenses/by-nc-nd/4.0/)
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Alfirevic et al. (2017) describe CTG as the electronic recording
of the baby's heart rate and the mother's uterine contractions. The
fetal heart rate can be monitored by one of two methods: exter-
nal CTG utilises a Doppler ultrasound transducer which is held to
the mother's abdomen by an elastic strap; internal CTG utilises
a fetal scalp electrode (FSE) attached to the back of the baby's
scalp to calculate the fetal heart rate from the R-R' interval of the
fetal electrocardiogram (Symonds et al, 1999). Resultant restric-
tion to mothers’ mobility using either method has been noted by
Alfirevic et al. (2017). A pressure transducer is also utilised regard-
less of external or internal means of detecting the fetal heart rate.
This transducer is also held by an elastic strap to the mother's ab-
domen, typically in proximity to the top of the uterus in order to
monitor the timing of their contractions.

An alternative to CTG alone, is monitoring which undertakes ST
analysis (STan) of the fetal electrocardiogram (Neoventa Medical,
Gothenburg, Sweden) (Rosén and Lindecrantz, 1989) in addition to
CTG. This approach identifies changes to the ST segment which
are related to metabolic acidosis in the unborn baby, and these
changes are interpreted together with the CTG (Rosen et al, 1984;
Rosén and Lindecrantz, 1989; Westgate et al., 2001). Similar to the
internal CTG monitoring, STan monitoring requires the placement
of an FSE to detect the fetal ECG (Belfort et al, 2015; Sacco et al.,
2015). With up to a 60% false positive diagnosis of fetal distress
using CTG alone (Chandraharan and Arulkumaran, 2007), the ad-
ditional information afforded by STan may have considerable im-
pact on the reduction of a false positive diagnosis of fetal distress
and thus a reduction in unnecessary operative births (Sacco et al,,
2015).

To date, there have been six international randomised con-
trolled trials (RCTs) comparing STan in addition to CTG with
CTG alone (Amer-Wahlin et al, 2001; Belfort et al, 2015;
Ojala et al., 2006; Vayssiére et al., 2007; Westerhuis et al., 2010;
Westgate et al, 1992). Meta-analyses have also been conducted
which include some or all RCTs (Becker et al., 2012; Blix et al,
2016; Neilson, 2015; Potti and Berghella, 2012; Salmelin et al.,
2013; Schuit et al, 2013). To our knowledge, STan has not been
previously utilised in the Australian maternity care system beyond
its introduction and piloting at the study institution (Women's and
Children’s Hospital) in 2015. $Tan+CTG is being compared to CTG
alone in our institution and the primary aim of the randomised
controlled trial (START) is to determine if STan in addition to
CTG can reduce emergency caesarean section rates and other in-
terventions, whilst maintaining or improving neonatal outcomes
(Turnbull et al,, 2019).

In evaluating and implementing healthcare interventions, the
perspectives and experiences of individuals directly experiencing
those interventions are critical (Brewster et al., 2015; Sekhon et al.,
2017; Smith et al., 2017). Examination of women's views and ex-
periences of maternity care has become an important indicator
of the quality of health-care provision, with growing acceptance
of the need to adapt services to improve women's experiences
(Karlstrom et al, 2015). Overall, women's views, including their
thoughts, opinions, preferences and experiences toward aspects of
maternity care, carry important implications for postnatal psycho-
logical functioning (Michels et al., 2013). Furthermore, the added
value of using qualitative research alongside RCTs is becoming
widely acknowledged (Cooper et al., 2014; Snowdon, 2015) and
increasing numbers of RCTs are including qualitative components
(Cathain et al, 2013). A number of benefits of this qualitative re-
search in RCTs have been identified including; a more comprehen-
sive interpretation of trial findings, exploration of users percep-
tions of the feasibility and acceptability of an intervention, and un-
derstanding of the effect of social context in which an intervention
is delivered (Russell et al., 2016).

Surprisingly, little recent research has examined women's expe-
riences and views in the broad area of IFS. Thus, this RCT offered
the ideal opportunity to examine women's experiences of two dif-
ferent fetal monitoring techniques. A recent systematic review has
explored women's views and experiences of electronic fetal moni-
toring during labour (Smith et al, 2017). The review reported on 10
studies from which four themes were identified including: discom-
fort; anxiety; reassurance; and communication (Smith et al., 2017).
However, the systematic literature reviewed did not identify any
studies that examined views and experiences of STan monitoring.
To the author's knowledge, only one quantitative study conducted
in the UK has examined women's retrospective self-reported sat-
isfaction with STan (Parisaei et al, 2010), with the majority of
women viewing STan as acceptable. However, beyond this binary
measure of acceptability, no views or opinions were sought. Sub-
sequently, a pilot exploratory investigation on pregnant women's
hypothetical views about STan monitoring was conducted by our
group prior to the current trial (Bryson et al, 2017). Pregnant
women were interviewed about their perceptions of both STan and
CTG after reading hypothetical vignettes describing the two forms
of monitoring. While women tended to prefer CIG, their views
were multifaceted and complex.

The current study builds on the earlier small study with the
aim of generating insights in terms of IFS by investigating women’s
retrospective experiences of the type of fetal monitoring they re-
ceived during their participation in START.

Methods

This qualitative study utilised individual, face-to-face, semi-
structured interviews to explore women’s experiences with the
type(s) of IFS they received.

Procedure

Women were recruited for the qualitative study from the par-
ticipants of START, conducted at the Women's and Children's Hos-
pital, a public tertiary hospital that manages the largest number
of births in South Australia. As part of the trial women were ran-
domised to one of two arms: CIG alone or STan+CTG. In the study
institution, continuous fetal monitoring by CTG is the most com-
mon method of IFS and its use over intermittent auscultation of
the fetal heart during labour is guided by recommendations listed
in the Royal Australasian College of Obstetricians and Gynaecolo-
gists (RANZCOG) guidelines for IFS (RANZCOG, 2019). In our study
setting, women may have experienced several monitoring meth-
ods during their birthing experience. All women were deemed to
require continuous CTG monitoring, per the RANZCOG guidelines
(RANZCOCG, 2019) prior to randomisation. If randomised to the CTG
alone arm, the fetal heart rate may have been obtained via exter-
nal (CTG no FSE) or internal (CTG with FSE) methods depending
on the clinical situation. CTG was conducted with transducers con-
nected to the monitor or via telemetry dependant on the type of
machine already in the birthing room the woman was allocated
to. Women who were randomised to the STan+CTG arm initially
received CTG monitoring as described for CTG alone until it was
clinically appropriate to commence $Tan monitoring. This was im-
mediate if an FSE was already in situ and connected to a monitor
capable of ST analysis (Neoventa) or may have been delayed un-
til it was clinically possible to apply an FSE andfor connect to a
Neonventa monitor brought into the birthing room.

Approximately seven weeks after birth, expressions of interest
for interviews from women recruited to START were sought. A pre-
cursor letter and information sheet were sent to women who had
expressed an interest in an interview. The researcher made tele-
phone calls to these women to discuss the study, and interview
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times and locations were arranged with those who wished to par-
ticipate, with written informed consent obtained directly before
conducting the interview.

It was initially planned to adopt ‘maximum variation sampling’
(Palinkas et al, 2015) in which participants are sampled based on
predetermined criteria (i.e. type of IFS received in the trial, parity
and previous experiences of fetal monitoring) in order to cover a
range of constituencies to ensure representativeness and diversity.
However, this approach proved to be impractical and so we moved
to a more pragmatic approach where we interviewed consenting
women based on the type of monitoring they received, irrespective
of their broader clinical and demographic profile.

A pilot interview, aimed at gauging the comprehensibility and
flow of the interview questions was conducted prior to the com-
mencement of formal interviews with one women who had re-
cently given birth and received fetal monitoring (but was not en-
roled in START) and clinical staff including a midwife. The pilot
interviews provided feedback to the researcher regarding the effec-
tiveness of the interview questions and amendments were made to
the interview schedule accordingly.

Women interviewed were asked open-ended questions de-
signed to elicit discussion which was guided by an interview
schedule. The interview schedule allowed the researcher to pur-
sue the same basic lines of enquiry with each participant and as-
sisted in managing the interviews in a systematic and comprehen-
sive way (Al-Busaidi, 2008). The interview schedule was informed
by relevant literature on women's experiences of fetal monitoring
in labour (Smith et al,, 2017), as well as literature on STan moni-
toring in general (Bryson et al., 2017).

To enhance methodological rigour throughout the research pro-
cess, criteria for rigorous qualitative research were followed, specif-
ically Tracy (2010) “Big-Tent” criteria for excellence in qualitative
research. As recommended, an audit trail was kept by the re-
searcher to ensure transparency and rigour in the research process,
which included records of all interactions with participants, reflec-
tions on the quality of the interview process, notes surrounding
emerging themes and methodological decisions.

A further important element of qualitative research is self-
reflexivity, considered to be honesty and authenticity with one’s
self, one’s research, and one’s audience (Tracy, 2010). It is impor-
tant to acknowledge the potential impact of the researcher’s sub-
jective values, biases and preconceptions on the research. The pri-
mary researcher, who conducted the interviews, is a young female
who has no children of her own, and thus this may have influ-
enced the way in which women responded to the interview. A
number of women expressed their appreciation in being able to
talk about their experiences. The third author is a male obstetrician
with a child of his own and the remaining authors were women
with children of their own. As such, the authors approached the
data analysis from their respective positions.

Data analysis

Transcripts were analysed using Thematic Analysis (TA) to iden-
tify, analyse and report patterns (themes) within the data. A se-
mantic approach was taken allowing the analysis to be driven by
the research question without searching for meaning beyond what
the participants reported (Braun and Clarke, 2006). We used a
combined deductive/inductive approach in order to examine the
data according to previous research, specifically the previous pilot
study (Bryson et al, 2017), while also identifying additional themes
suggested from the data itself (Nowell et al., 2017).

Braun and Clarke (2013) describe six steps involved in under-
taking TA. The first step involved familiarisation and immersion
with the data. The researcher achieved this through familiarisation
with transcription, multiple readings and beginning to note pre-

liminary ideas. The second step involved generating initial codes
by grouping interesting features across the dataset. Third, the ini-
tial codes were collated into potential emergent themes and sub-
themes. Fourth, these themes were reviewed in relation to the
raw data, initial codes, and relevance to the research aims. Fifth,
themes that best represented the data were refined, defined and
named. Finally, transcript extracts were selected to illustrate each
theme. To improve the consistency and trustworthiness of the cho-
sen themes, Braun and Clarke (2013) also recommend that the
codes and themes are cross-checked by multiple researchers. Three
authors discussed initial emerging themes (MB, DT, AS) at which
point the observation was made that women were commenting in
very similar ways, irrespective of the type of monitoring received;
so the decision was made that study arms would not be routinely
compared and the data set would be analysed as a whole, and not
by treatment arm. Subsequently, two authors (DT and AS) crossed-
checked initial codes and emerging themes identified by the pri-
mary researcher (MB). Themes emerging from the data were dis-
cussed throughout analysis by three authors (MB, DT, AS).

Ethical considerations

Human Research ethics approval was gained from both
Women's and Children's Hospital Network Human Research Ethics
Committee and the University of Adelaide Human Research Ethics
Committee (HREC/17/WCHN/14).

Results
Participants

Interviews were conducted with 32 women who were between
7 and 24 weeks postpartum from May, 2018 to August, 2019.
All interviews were conducted by the primary researcher (MB)
with four interviews being conducted in public locations, includ-
ing cafes, and the remaining 28 completed in women’s homes for
their convenience. All interviews were audiotaped and the mean
interview time was 23 min (between 11 and 60 min). Data sat-
uration was determined by the 30th interview as the most re-
cently conducted interview appeared to yield no new themes. To
ensure this was the case, two additional interviews were com-
pleted (Cuest et al, 2006). Audio-taped interviews were tran-
scribed verbatim by the primary researcher using study numbers
and pseudonyms to maintain anonymity of participants.

Participants were aged between 20 and 42. Sixteen participants
were randomised to STan+CTG and 16 participants to CTG alone,
of which 12 had a FSE applied for clinical reasons and 4 did not.
Key characteristics of the participants are described in Table 1.

It is important to preface that meaningful differences in
women’s experiences between each treatment arm of the trial
were expected to be found but this wasn't the case. Interestingly,
it was found that the main point of difference for women was
whether the FSE was present or not. Women's intrapartum mon-
itoring experiences typically began with standard external CTG
monitoring before they were randomised to either arm of the trial
(CTG alone or STan+CTG). More often than not, women in the
qualitative study population had received an FSE in the CTG alone
arm due to clinical necessity and women in the STan+CTG arm
always received a FSE (as described previously). Participants will
have experienced one of four combinations of IFS: external CTG
only; external CTG converted to internal CTG when a FSE was ap-
plied for clinical reasons; external CTG then CTG+STan after FSE
was applied to enable STan as randomised to STan arm; and ex-
ternal CTG converted to internal CTG for clinical reasons and then
STan enabled as randomised to STan arm. It should be noted that
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Table 1
Participant characteristics.
Participant name Monitoring Age  Parity = Weeks postpartum  Epidural
Ida CTG wt FSE 26 1 15 Yes
Alice STan 22 1 14 Yes
Olivia STan 33 2 20 Yes
Sophia STan 3 1 13 Yes
Samantha CTG wt FSE 30 2 11 No
Mia CIG no FSE 20 3 17 No
Christianna CIG wt FSE 25 1 13 No
Michelle CTG wt FSE 30 1 23 Yes
Caroline STan 31 2 18 Yes
Julia STan 27 1 17 Yes
Victoria CTC wt FSE 27 2 13 Yes
Emily CTG wt FSE - 42 1 12 Yes
Naomi STan 3 1 19 Yes
Isabelle STan 31 1 14 Yes
Rose STan 35 1 13 Yes
Mary CTG no FSE 31 1 15 Yes
Irina CTG no FSE 36 1 14 Yes
Florence STan 36 1 16 Yes
Elena CTG wt FSE 32 1 12 Yes
Crace CTGC wt FSE 31 1 16 Yes
Josephine CTG no FSE - 38 1 18 Yes
Charlotte STan 36 2 9 Yes
Fiona STan 31 1 17 No
Sarah STan 31 2 11 Yes
Leila CTG wt FSE 30 1 25 Yes
Jane STan 3 1 14 Yes
Clara STan 42 1 13 Yes
Ava STan 41 2 12 Yes
Mila STan 21 1 19 Yes
Penelope CTG wt FSE 29 1 11 Yes
Zoe CTG wt FSE 35 2 8 Yes
Caroline CIGC wt FSE 29 1 12 Yes

* Note: Participant names are pseudonyms.

women's descriptions of their monitoring experience may be influ-
enced by, and in reference to any part of their IFS experience and
therefore quotes may appear out of context with the type of IFS
stated that they received.

Five key themes that describe women's experiences with the fe-
tal monitoring they received were identified: reassurance, mobility,
discomfort, perception of the FSE, and overall positive experience.

Reassurance

In general, reassurance emerged as a dominant theme across
interviews and was strongly related to opportunities women had
to hear their baby’s heartbeat.

“It just gave me that sound of mind of everything being okay”
(Mia - CTG no FSE).

Women explained that hearing their baby's heartbeat allowed
them to feel more relaxed knowing the baby was safe so they
could in turn increase focus on labour.

“It was lovely knowing that they knew exactly what was hap-
pening with him and they were confident, which made me a lot
more relaxed and everything throughout the process” (Caroline
- STan+CTG).

Belt-mounted ultrasound transducers: inaccuracy and stress

Several women described the belt-mounted ultrasound trans-
ducers as causing additional stress and anxiety in labour due to
their experienced inaccuracy. This experienced inaccuracy was typ-
ically due to the ultrasound transducer moving and losing contact
with baby's heartbeat.

“The whole time, | was super anxious because it was just all
over the place... | found the bands just way to inaccurate” (Jane
- STan+CTG).

FSE: relinble monitoring

Women described the FSE (whether it be with STan+CTG or
CTG alone) as a more reliable form of monitoring and therefore
more reassuring in comparison to their experiences with external
CTG alone. Women reported that internal monitoring utilising a
FSE was able to provide constant monitoring of their baby's heart-
beat whereas belt-mounted ultrasound transducers often moved
on women's abdomens and contact would be lost with the baby’s
heartbeat.

“l didn't have to ever worry about losing track of the baby's
heart rate, it was actual proper continuous monitoring. Whereas
| feel with the bands it wasn't, it was just up and down, up and
down" (Isabelle - STan+CTG)

Several women also expressed increased feelings of safety with
the FSE.

“1 felt safer with it on her head because the fact that they kept
losing the heart rate with the one on the tummy...it made me
feel more comfortable so that | knew she was safe”(Christianna
- CTG with FSE).

“It was good having that constant ... accurate monitoring as op-
posed to the CTG ... it just kept falling off” (Fiona - STan+CTG).

In addition to increased feelings of safety, women also de-
scribed feeling more relaxed and in control when they had the
FSE, either with STan+CTG or CTG alone in comparison to when
belt-mounted ultrasound transducers were used (external CTG) as
they didn’t have to worry about a loss of contact with their baby’s
heartbeat.
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“I felt like there was a lot more control and it was much more
accurate because | know when | had the thing on my belly...it'd
drop in and out and you're freaking out” (Olivia - STan+CTG).

“The clip |FSE] just gave us piece of mind and one less thing we
had to worry about in labour” (Samantha - CTG with FSE).

Monitoring impact on partner

Women reported the continuous monitoring generally appeared
to reassure their partners and generate a sense of their involve-
ment in labour.

“He liked being able to see what was happening with contrac-
tions and things like that as well, because obviously I could feel
them and I knew what was going on but he was able to be a
bit more invelved by actually being able to see what was hap-
pening” (Penelope - CTG with FSE).

In contrast, a small sub-set of women described anxiety the
monitoring caused their partner either in terms the belt-mounted
ultrasound transducer losing contact with their baby's heartbeat or
in terms of the application of the FSE. One women described her
husband's reaction to when the belt-mounted ultrasound trans-
ducer was not picking up their baby's heartbeat.

“He actually got quite stressed out and thought that the baby
had died because everything had dropped of the monitor”
(Grace - CTG with FSE).

Technology informing staff

Many women described further reassurance by the FSE (either
with STan+CTG or CTG alone) as they considered it a valuable
source of added information for staff to base clinical decisions on.

“They were able to explain more with the one on his head”
(Caroline - CTG with FSE).

Furthermore, STan was seen as a new technology that could po-
tentially reduce women's chances of experiencing additional inter-
vention. Women also said if they were required to have an emer-
gency caesarean section, they knew it was because it was neces-
sary.

“It definitely made me confident that | could keep going the

way | was going and made my obstetrician confident that ev-

erything was fine so there was no rushing to do anything” (Car-
oline - STan+CTG).

Mobility

Maintaining mobility was discussed as a significant preference
and was consistently reported as an important pain management
technique during women's labour. Women discussed the signifi-
cance of mobility in terms of moving around the bed and changing
positions. Women described the belt-mounted ultrasound trans-
ducer as inhibiting their desire to remain mobile as they reported
the belts repeatedly moved on their abdomen and were having to
be constantly readjusted.

“It didn't allow me to do any movement what so ever, every
time | moved during a contraction ... the bands would slip off”
(Isabelle - STan+CTG).

“In-between every contractions | had to lie back on my back for
them to strap the thing back on and find the heartbeat. In be-
tween contractions, it's ridiculous” (Samantha - CTG with FSE)

To overcome the problem of the belts moving, women reported
having to stay in one position or holding the belts so they would
not slip off in order to allow for a consistent reading of their baby's
heartrate.

“because it doesn't stay there properly, | didn't move after that.
[ just kept one position. Or when | wanted to move | just
held it and pressed it. So | didn't move too much” (Florence
- STan+CTG).

“l was literally stuck in the same position on the bed”
(Josephine - CTG no FSE).

Several women discussed how this focus on the belt-mounted
ultrasound interrupted their overall mindset and focus on labour,
increasing their anxiety and frustration.

“every time ... | had a break in contractions | had to lie com-
pletely still in a position to get it reapplied ... so it just sort of
disturbed my train of thought of not trying to get to caught up
in the pain” (Isabelle - STan+CTG).

“it was frustrating, it was like | didn't want to be paying atten-
tion to those |belt-mounted ultrasound transducer], | wanted to
be kind of in the moment | guess, talking to my husband rather
than going “uh this freakin bands" it was definitely a distrac-
tion” (Leila - CTG with FSE).

In comparing their experiences, women who had an FSE either
with STan+CTG or CTG alone reported considerably increased mo-
bility during labour as it would provide constant readings of the
baby's heart rate.

“You can kind of do whatever you wanted to, like you weren't
restricted as much so it was a lot easier than the CTG for sure”
(Fiona - STan+CTG).

“| felt a lot better when the clip [FSE] was on cause | felt like
I could do whatever I wanted without disrupting it, 1 felt a bit
more free to move compared the other scan thing [CTG alone]”
(Jane - STan+CTG).

Discomfort

Discomfort was discussed and associated with the monitoring
equipment for women in both treatment arms of the trial in terms
of either the application of the internal FSE or the belt-mounted
ultrasound transducer. Some women who had the FSE described
the application as unexpectedly uncomfortable.

“I think because it did quite hurt when they attached it the first
time. | didn't realise there would be any sort of discomfort to
be honest so | wasn't prepared...so when it happened | was sort
of a bit taken back by it (Caroline - STan+CTG).

Women expressed that more information surrounding the ap-
plication may be useful to prepare them for any discomfort with
application.

“would hate for it to discourage women to use it but | suppose
if you are mentally prepared for it to be a little bit uncomfort-
able you are sort of more [physically] prepared for it (Caroline
- STan+CTG).

Several women expressed the difficulty some staff had in in-
serting the FSE, with some women describing several application
attempts having to be undertaken by staff causing women stress,
anxiety and feelings of panic. One women described the applica-
tion as traumatic and later resulting in a panic attack.

“The actual application of the clip [FSE] I found guite traumatic”
(Grace - CTG with FSE).

One woman described the application of the FSE with staff at-
tempting to attach it three times before it was successfully applied.
She described the impact on her partner.
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“It [the application] made my husband really anxious...he was
concerned for her [baby] wellbeing and knowing there were three
attempts at jabbing into her head and he was super just con-
cerned” (Leila - CTG with FSE).

However, epidural anaesthesia reduced discomfort associated
with the application of the FSE.

“Couldn’t even feel it ... I don't even know they were putting it
in there but I can imagine if | hadn't [had an epidural], maybe
putting something in there might be uncomfortable” (Naomi -
STan+CTG).

Women also described the application of the FSE as less in-
vasive, relative to other procedures they had experienced during
labour.

“Compared to all the other things going on it was insignificant”
(Jane - STan+CTG).

Discomfort was consistently reported by women in terms of the
belt-mounted ultrasound transducer.

“The belts were really uncomfortable after a while because they
are pushing in to really get the heart beat and the contractions
so they actually leave little dents (Rose - STan+CTG).

Women also described discomfort arising from the enforced im-
mobility with the belt-mounted ultrasound transducer.

“It's uncomfortable because | need to stay there in one position
for hours” (Florence - STan+CTG).

Perception of the FSE

In terms of the FSE, women who either received STan+CIG or
CTG alone with the FSE described their initial concerns when staff
described it to them.

“It sounds painful. Even just the name doesn't sounds appeal-
ing” (Sarah - STan+CTG).

“They called it the "scalp clip” and | was like that sounds terri-
fying "what", they're like we put it on your baby's head when
they are still in there and | was like "how" ... This sounds silly,
[ didn't like the name scalp clip. | was like that sounds really
invasive for the baby (Jane - STan+CTG).

Some women didn't understand how the FSE either with
STan+CTG or CTG alone functioned.

“I actually thought it was going to be a little suction cap” (Car-
oline - STan+CTG).

“I was thinking.. like a full metal clip that somehow attached”
(Ava - CTG with FSE).

Other women were misinformed about the impact of the FSE,
particularly on mobility, with some women opting not to have as
FSE until they had an epidural.

“They told me that | couldn't move, that | had to be lying down
for it [FSE], had to be still, not still but | had to labour on the
bed with it and | was kind of like ohh no I don't want to do
that “ (Leila - CTG with FSE).

Many women further expressed concerns in relation to how the
FSE would impact their baby.

“The idea of it being inserted and that it was a metal clip being
attached to the scalp made me feel uncomfortable just cause
you know its metal, and attaching to your new born baby's
scalp like so | found it a little unsettling” (Ava - CTG with FSE).

However, these concerns in relation to the FSE were then typi-
cally described as an acceptable trade-off for potentially better out-
comes for their baby.

“You worry that it's going to hurt the baby but I guess from our
experience of knowing what could go wrong...[resuscitation in
previous birth] that was a really minor impairment...| guess for
us we rationalised that putting a probe in, in a really quick pro-
cedure...would be much better if it could avoid some of those
more drastic medical procedures” (Sarah - STan+CTG).

Several women also described feelings of guilt they had in
terms of the marks left by the FSE on the baby's head.

“There was like a little bit of mark on the head for a while and |
was like "ohh” you know, of course you're a mother and you're
like "ohhh I'm sorry” (Fiona - 5Tan+CTG).

“When baby was born | found it a little distressing to see the
clip [FSE] and to see clearly that she had been bleeding...not
that it was gushing but it's still again your brand new little
baby to see a little sore on their head already...you kind of have
to reconcile that” {Ava - CTG with FSE).

Women suggested additional information about the potential
impact on their baby would be beneficial.

“Setting that expectation of what you can visibly see when the
baby comes out” (Ava - CTG with FSE).

Positive experience

Overall, women described having the FSE whether it be with
STan or with CTG to be a more positive experience overall in com-
parison to experiences with the belt-mounted ultrasound trans-
ducer. The FSE allowed women to focus on labour and reduce
worry in relation to fetal monitoring.

“they switched to the scalp monitoring [STan] which obviously
once that was connected it never lost connection again | found
it a lot more relaxing, | could just focus on labour and deliv-
ery....the whole experience was a lot more positive and less
bothersome than the bands” (lsabelle - STan+CTG).

The FSE was discussed as a method to possibility mitigate un-
necessary interventions such as emergency caesarean section and
therefore was frequently embraced by women.

“l definitely had more faith...if there was distress then it was
genuine distress...if there was intervention to come from it
then that was necessary” (Ava - CTG with FSE).

Women conveyed they would have liked to have been offered
and received the FSE earlier in their labour.

“If anything | probably would have asked for the scalp monitor-
ing sooner even right from the beginning instead of struggling
with the bands for so long" (Isabelle - STan+CTG).

Discussion

The current study examined women's experiences with two dif-
ferent techniques of IFS. Overall, the FSE was found to be used
more frequently than anticipated, due to clinical indication of need
rather than solely to facilitate STan, which led to findings that were
not originally anticipated. Interestingly, it was found that women
who had an FSE in the CTG alone arm of the trial reported very
similar experiences to women in the 5Tan+CTG arm of the trial.
Despite STan+CTG and CTG alone differing clinically, from women’s
perspectives the primary difference between the two IFS tech-
niques was the utilisation (or not) of the FSE. Overall, five key
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themes were identified that describe women's experiences with
the fetal monitoring they received including: reassurance, mobility,
discomfort, perception of the FSE, and overall positive experience.

Reassurance

Supporting previous research (Barber et al, 2013; Smith et al.,
2017) women found IFS generally reassuring. However, women re-
ported the FSE added an additional layer of reassurance to their
labour experience, especially when compared to the belt-mounted
ultrasound transducers alone. This was typically a result of the in-
accuracy of the belts related to loss of contact with the baby's
heartbeat with women's movements. The FSE was perceived as a
more reliable and accurate addition to monitoring as it provided
women with a constant record of their baby’s heartrate resulting in
increased feelings of safety and allowing women to relax and focus
during labour. Women who experienced STan+CTG expressed that
knowing they were using newer technology that had the potential
to reduce their chance of intervention provided them additional
feelings of safety. These findings are contrary to the previous pi-
lot study of women's prospective views (which examined women'’s
preferences guided by hypothetical scenarios) rather than lived ex-
periences towards different IFS techniques whereby STan+CTG was
perceived as somewhat risky as it was a newer technology to the
study institution (Bryson et al, 2017). Monitoring of either type
was also discussed as helpful in providing reassurance to partners
and an increased sense of involvement. This finding has also been
described in other studies (Barber et al., 2013; Starkman, 1976).

Mobility

It is recognised that mobility is an important preference in
labour for women due to its perceived physiological benefit such
as pain management (Priddis et al., 2012). Interestingly, the lim-
ited research examining women’s experiences of FSEs suggests that
they do not increase women's mobility. A qualitative study of staff
perspectives describe contrasting views of staff in relation to mo-
bility and the FSE (Kerrigan et al, 2015). The study described a
common assumption of staff that the application of an FSE would
lead to a higher incidence of immobility during labour whereas
other staff members saw the use of the FSE as a way to increase
mobility (Kerrigan et al, 2015). Women in the current study de-
scribed meaningful increases in mobility with the FSE in contrast
with CTG alone which utilised the belt-mounted ultrasound trans-
ducer. Women reported the belt-mounted ultrasound transducers
would often lose contact with their baby’s heart rate, due to the
belts moving on their abdomen leading to a reduction in mobil-
ity as women felt the need to stay in one position so a consistent
fetal heart could be detected. Thus, with regard to mobility, the
authors suggest that women perceived the advantage of the FSE
as contributing to the ability to move and change position with-
out losing contact with the fetal heart rate, rather than permit-
ting movement around the birthing room during labour per se. In
our study setting, the ability for unrestricted ambulation is facili-
tated by the monitors that have telemetry (not all monitors) and
additionally these monitors can only be used for CTG only (with
or without an FSE). Our version of Neoventa monitors ($31) do not
have telemetry and additionally, current STan technology does not
allow for telemetry with STan enabled.

Owverall these findings highlight the need for updated consumer
information from women's perspectives to clearly explain the im-
pact of the FSE on mobility, and the potential for it to actually in-
crease women's mobility rather than decrease it as previously sug-
gested.

Discomfort
Discomfort was associated with the monitoring equipment for
some women in both treatment arms of the trial in terms of ei-

ther the application of the internal FSE or the enforced immo-
bility and continual readjustment of the transducer belts. We ac-
knowledge that the belt holding the pressure transducer to mea-
sure contraction timing remained after the application of a FSE,
however, women did not specifically state that this belt presented
a problem. Similarly, to the current findings, discomfort in the sys-
tematic literature review was reported in relation to the FSE and
transducer belts particularly around enforced immobility associ-
ated with continuous monitoring and considerable restriction in
movement (Smith et al., 2017).

Perception of FSE

Women expressed initial concerns when the FSE was intro-
duced to them by midwifery and medical staff. Concerns were
typically centred around the impact the FSE may have on their
baby and women described a lack of adequate information in re-
lation to this. Interestingly, the previous pilot study also described
women’s feelings of uncertainty and concern in relation to the FSE
(Bryson et al., 2017). Furthermore, women in the current study
outlined that staff primarily referred to the FSE as a “scalp clip”
which frightened women and they also felt it was not an accurate
representation of the technology. Several women suggested that
staff referring to it as a “scalp electrode™ may increase acceptabil-
ity of the technology. Women's initial concerns towards the FSE
underlines the need for clear information to explain the procedure
and potential risks, to enable decision making and that is aligned
with women'’s views and preferences. The provision of clearer in-
formation will assist in mitigating potential issues around the ap-
plication of the FSE and perceived mobility. However, it should be
noted that this is not always possible, women described several
instances where there was often no time for full explanation and
consideration of the intervention if there were serious clinical con-
cerns about the unborn baby's heart rate and the FSE needed to be
placed immediately.

Positive experiences

Women described several positive impacts that the FSE had on
their labour experiences, particularly when compared to their ex-
periences with the belt-mounted ultrasound transducer. Benefits of
the FSE reported by women included: increased mobility during
labour; providing further reassurance; providing increased infor-
mation for staff, which lead to increased feelings of safety, allowing
women to relax and concentrate on labour. Contrary to our find-
ings, the pilot study of women's prospective views towards mon-
itoring described the FSE as adding an additional level of uncer-
tainty to labour (Bryson et al, 2017). This speaks to the need for
care providers to examine and consider women's experiences to-
wards their care, and incorporate them into practice.

Strengths and limitations

To our knowledge, this is the first qualitative study to explore
women'’s retrospective experiences with STan, which, for the first
time, is being trialled in Australia. Previous research incorporating
women'’s perceptions and experiences with STan has been limited
with only one other qualitative study exploring women’s prospec-
tive views of the monitoring using hypothetical vignettes. Further-
more, this is one of the few studies to examine women's expe-
riences with different techniques of IFS. In terms of the research
methodology, following Tracy's (2010) model for quality and ex-
cellence in qualitative research lends additional credibility to the
study’s findings. Moreover, analysis was conducted with rigour,
with emerging themes being corroborated between authors (MB,
DT & AS) and all authors reaching consensus on the final interpre-
tations. While this study provides significant insight into women’s
experiences of monitoring of the fetal heart rate during labour, the
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findings need to be considered within the context of the following
limitations.

Despite the sample having diverse demographic characteristics,
women were only sampled from one hospital (the RCT site), thus
potentially limiting the generalisability of the findings beyond this
setting. Women had to express interest in the interview to take
part, and they may have been more inclined to participate when
having criticism they wanted to share and it is also possible that
women experiencing too much stress may have been less inclined
to participate. Many of the birthing women at Women’s and Chil-
dren’s Hospital have risk factors that may have necessitated peri-
ods of continuous CTG during the antenatal period and thus may
be exposed to more than one monitoring experience during that
pregnancy episode which could shape their experience and percep-
tion beyond what was directly experienced within the RCT setting.
Furthermore, as previously described, there was a range of poten-
tial experiences women may have had with fetal surveillance dur-
ing participation in START. This study did not aim to tease out the
nuanced differences but rather to examine experiences with mon-
itoring at a more general level - STan+CTG compared with CTG
alone, with the main finding being that differences related more
to whether or not a women received an FSE. Additionally, although
all of the women openly shared their experiences, there is always
the potential for recall bias in interviews that are retrospective in
nature.

Implications

Incorporating this qualitative component in relation to women's
experiences of monitoring alongside the RCT with a primary fo-
cus on clinical outcomes has allowed for an exciting opportunity
to demonstrate the importance of the additional examination of
women's views and experiences. Findings from this study will have
significant implications for health professionals including midwives
and obstetricians, as well as implications for standard practice and
care, Overall, women were very accepting of STan in addition to
CTG as it was perceived and experienced as a more accurate form
of monitoring than CTG alone. STan was reported to provide sev-
eral benefits to women including a reduction in the chance of
medical intervention including emergency caesarean section. In
terms of the FSE which is always used with STan and more of-
ten than not used with CTG, women described it as reassuring,
proving more accurate monitoring, and enabling increased mobility
when compared to the belt-mounted ultrasound transducer belts
alone. In contrast the belt-mounted ultrasound transducers were
described as reducing mobility, providing less accurate monitoring
and distracting women. These findings may therefore be used to
inform staff perspectives and the development of consumer infor-
mation to best support women to make informed and value-based
choices about monitoring methods in labour. Further, findings pro-
vide support for the acceptability of STan in addition to CTG to
women in Australia.

Conclusion

The current study has demonstrated the diverse impact that
variances in monitoring technique can have on women’s experi-
ences of labour. Consideration of women’s experiences and percep-
tions towards IFS is crucial to an understanding of this important
aspect of care. Health care professionals must remain knowledge-
able of the current evidence on IFS to engage in evidence-base
care. Regular education for all staff that incorporates experiences
of women, as identified in this study, will provide a useful oppor-
tunity to engage in effective evidence base practice informed not
only by clinical outcomes, but also by views of women receiving
this care. Findings may be used to inform the development of staff
and consumer information to best support both women and staff

make informed and value-based individualised choices about utili-
sation of fetal monitoring technology during labour. Whilst START
is comparing two forms of IFS (CTG alone compared to STan+CTG)
from a clinical perspective, the current study has outlined that
women's lived experiences were not determined by trial arm, but
by whether the FSE was used or not. As a result, this study has im-
portance and relevance in advancing the value of RCTs, as it pro-
vides an example of the valuable contribution that a qualitative en-
quiry can bring.

Ethical approval

This study was approved by both the Women's and Chil-
dren’s Hospital Network Human Research Ethics Committee and
the University of Adelaide Human Research Ethics Committee
(HREC/17/WCHN/14).

Funding

The RCT, from which the participants for the qualitative study
were recruited is funded by the NHMRC project grant 1129648,

Declaration of Competing Interest
None declared.
CRediT authorship contribution statement

Madeleine Benton: Conceptualization, Methodology, Investiga-
tion, Formal analysis, Writing - original draft, Writing - review &
editing. Amy Salter: Conceptualization, Methodology, Formal anal-
ysis, Writing - review & editing. Bronni Simpson: Conceptualiza-
tion, Methodology, Writing - review & editing. Chris Wilkinson:
Conceptualization, Writing - review & editing. Deborah Turnbull:
Conceptualization, Methodology, Formal analysis, Writing - review
& editing.

Acknowledgements

The authors would like to sincerely thank the women who so
generously gave their time to participate in interviews and shared
their experiences.

Supplementary materials

Supplementary material associated with this article can be
found, in the online version, at doi:10.1016/j.midw.2020.102655.

Reference

Al-Busaidi, 2.Q., 2008. Qualitative research and its uses in health care. Sultan Qa
boos Univ. Med. ). 8 (1), 11-19.

Alfirevic, Z, Gyte, GM.L, Cuthbert, A, & Devane, D. 2017. Continuous cardiotocogra-
phy (CTG) as a form of electronic fetal monitoring (EFM) for fetal assessment
during labour. Cochrane Database Systematic Rev. (2] doi:10.1002/14651858.
CDOOB066.pub3

Amer-Wahlin, I, Hellsten, C., Noren, H., Hagberg, H, Herbst, A, Kjellmer, L,

. Marsal, K., 2001 Cardiotocography only versus cardiotocography plus
ST analysis of fetal electrocardiogram for intrapartum fetal monitoring: a
Swedish randomised controlled trial. Lancet 358 (9281), 534-538. doi:10.1016/
s0140-6736(01)05703-8

Barber, V., Linsell, L, Locock, L, Powell, L, Shakeshaft, C, Lean, K., ... Brockle-
hurst, P, 2013. Electronic fetal monitoring during labour and anxiety levels in
women taking part in a RCT. Br. |. Midwifery 21 (6), 394-403. doi:10.12968/
bjom.2013.21.6.394,

Becker, J.H., Bax, L, Amer-Wahlin, 1, Ojala, K, Vayssiere, C., Westerhuis, ME., ...
Moons, K.G., 2012. 5T analysis of the fetal electrocardiogram in intrapartum fe-
tal monitoring: a meta-analysis. Obstet. Gynecol. 119 (1), 145-154. doi:10.1097/
AOQG.0b013e31823d8230.

Beifort, MA., Saade, G.R.. Thom, E., Blackwell, 5.C.. Reddy, UM., Thorp. .M., ... Van-
Dorsten, P, 2015. A randomized trial of intrapartum fetal ECG ST-segment
analysis. N. Engl. |. Med. 373 (7), 632-641. doi:10.1056/NE|Moa 1500600




291

Reference list

Adams, S., Eberhard-Gran, M., A;, S., & Eskild, A. (2012). Mode of delivery and
postpartum emotional distress: A cohort study of 55 814 women. BJOG: An
International Journal of Obstetrics and Gynaecology, 119(3), 298-305.
https://doi.org/10.1111/j.1471-0528.2011.03188.x

Adewuya, A., Ologun, Y., & Ibighami, O. (2006). Post-traumatic stress disorder after
childbirth in Nigerian women: prevalence and risk factors. BJOG: An
International Journal of Obstetrics & Gynaecology, 113(3), 284-288.
https://doi.org/10.1111/j.1471-0528.2006.00861.x

Ahluwalia, 1., Li, R., & Morrow, B. (2012). Breastfeeding practices: does method of
delivery matter? Maternal and Child Health Journal, 16 (2), 231-237.
https://doi.org/10.1007/s10995-012-1093-9

Al-Busaidi, Z. Q. (2008). Qualitative research and its uses in health care. Sultan Qaboos
University Medical Journal, 8(1), 11-19.

Al-Nuaimi, N., Katende, G., & Arulappan, J. (2017). Breastfeeding trends and
determinants: Implications and recommendations for gulf cooperation council
countries. Sultan Qaboos University Medical Journal, 17(2), 155-161.
https://doi.org/10.18295/squmj.2016.17.02.004

Alcorn, K., O'Donovan, A., Patrick, J., Creedy, D., & Devilly, G. (2010). A prospective
longitudinal study of the prevalence of post-traumatic stress disorder resulting
from childbirth events. Psychological Medicine, 40(11), 1849-1859.
https://doi.org/10.1017/S0033291709992224

Alderdice, F., Henderson, J., Opondo, C., Lobel, M., Quigley, M., & Redshaw, M.
(2019). Psychosocial factors that mediate the association between mode of birth
and maternal postnatal adjustment: findings from a population-based survey.
BMC Women's Health, 19(42), 1-12. https://doi.org/10.1186/s12905-019-0738-x

Alfirevic, Z., Devane, D., & Gyte, G. (2013). Continuous cardiotocography (CTG) as a
form of electronic fetal monitoring (EFM) for fetal assessment during labour.
Cochrane Database Systematic Reviews(5).

Alfirevic, Z., Gyte, G. M. L., Cuthbert, A., & Devane, D. (2017). Continuous
cardiotocography (CTG) as a form of electronic fetal monitoring (EFM) for fetal
assessment during labour. Cochrane Database of Systematic Reviews(2).
https://doi.org/10.1002/14651858.CD006066.pub3

Alharbi, A., & Abdulghani, H. (2014). Risk factors associated with postpartum
depression in the Saudi population. Neuropsychiatric Disease and Treatment,
10, 311-316. https://doi.org/10.2147/NDT.S57556

Amer-Wabhlin, 1., Hellsten, C., Noren, H., Hagberg, H., Herbst, A., Kjellmer, 1., Lilja,
H., Lindoff, C., Mansson, M., Martensson, L., Olofsson, P., Sundstrom, A., &


https://doi.org/10.1111/j.1471-0528.2011.03188.x
https://doi.org/10.1111/j.1471-0528.2006.00861.x
https://doi.org/10.1007/s10995-012-1093-9
https://doi.org/10.18295/squmj.2016.17.02.004
https://doi.org/10.1017/S0033291709992224
https://doi.org/10.1186/s12905-019-0738-x
https://doi.org/10.1002/14651858.CD006066.pub3
https://doi.org/10.2147/NDT.S57556

292

Marsal, K. (2001). Cardiotocography only versus cardiotocography plus ST
analysis of fetal electrocardiogram for intrapartum fetal monitoring: a Swedish
randomised controlled trial. Lancet, 358, 534-538.

Amer-Wahlin, 1., Yli, B., & Arulkumaran, S. (2005). Foetal ECG and STAN
technology—a review. European Clinics in Obstetrics and Gynaecology, 1(2),
61-73. https://doi.org/10.1007/s11296-005-0017-2

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental
disorders: DSM-5™ 5th ed [doi:10.1176/appi.books.9780890425596].
American Psychiatric Publishing, Inc.
https://doi.org/10.1176/appi.books.9780890425596

Arora, A., Manohar, N., Hayen, A., Bhole, S., Eastwood, J., Levy, S., & Scott, J.
(2017). Determinants of breastfeeding initiation among mothers in Sydney,
Australia: findings from a birth cohort study. International Breastfeeding
Jounral, 12(1), 39. https://doi.org/10.1186/s13006-017-0130-0

Asemahagn, M. (2016). Determinants of exclusive breastfeeding practices among
mothers in azezo district, northwest Ethiopia. International Breastfeeding
Jounral, 11(1), 22. https://doi.org/10.1186/s13006-016-0081-x

Austin, M., & Priest, S. (2005). Clinical issues in perinatal mental health: new
developments in the detection and treatment of perinatal mood and anxiety
disorders. Acta Psychiatr Scand, 112(2), 97-104. https://doi.org/10.1111/].1600-
0447.2005.00549.x

Austin, M., Priest, S., & Sullivan, E. (2008). Antenatal psychosocial assessment for
reducing perinatal mental health morbidity. Cochrane Database Systematic
Reviews(4). https://doi.org/10.1002/14651858.CD005124.pub?2

Australian Bureau of Statistics. (2014). Education Variables.
http://www.abs.gov.au/ausstats/abs@.nsf/mf/1246.0

Australian Bureau of Statistics. (2018). Births, Australia.
https://www.abs.gov.au/statistics/people

Australian Institute of Health and Welfare. (2017). Australia’s mothers and babies
2015—in brief. (Perinatal statistics series, Issue. C. AIHW.

Australian Institute of Health Welfare. (2019). National Core Maternity Indicators.
https://www.aihw.gov.au/reports/mothers-babies/ncmi-data-visualisations

Australian Institute of Health Welfare. (2020). Australia‘s mothers and babies data
visualisations. https://www.aihw.gov.au/reports

Aveyard, H. (2014). Doing a literature review in health and social care: A practical
guide. McGraw-Hill Education.
https://books.google.com.au/books?id=43DCngEACAAJ


https://doi.org/10.1007/s11296-005-0017-2
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1186/s13006-017-0130-0
https://doi.org/10.1186/s13006-016-0081-x
https://doi.org/10.1111/j.1600-0447.2005.00549.x
https://doi.org/10.1111/j.1600-0447.2005.00549.x
https://doi.org/10.1002/14651858.CD005124.pub2
http://www.abs.gov.au/ausstats/abs@.nsf/mf/1246.0
https://www.abs.gov.au/statistics/people
https://www.aihw.gov.au/reports/mothers-babies/ncmi-data-visualisations
https://www.aihw.gov.au/reports
https://books.google.com.au/books?id=43DCngEACAAJ

293

Ayers, S., Jessop, D., Pike, A., Parfitt, Y., & Ford, E. (2014). The role of adult
attachment style, birth intervention and support in posttraumatic stress after
childbirth: a prospective study. Journal of Affective Disorders, 155, 295-298.
https://doi.org/10.1016/j.jad.2013.10.022

Baas, C., Wiegers, T., de Cock, T., Erwich, J., Spelten, E., de Boer, M., & Hutton, E.
(2017). Client-related factors associated with a "less than good™ experience of
midwifery care during childbirth in the Netherlands. Birth, 44(1), 58-67.
https://doi.org/10.1111/birt.12266

Bahadoran, P., Oreizi, H. R., & Safari, S. (2014). Meta-analysis of the role of delivery
mode in postpartum depression (Iran 1997-2011). Journal of Education and
Health Promotion, 3, 118-118. https://doi.org/10.4103/2277-9531.145924

Bai, D. L., Wu, K. M., & Tarrant, M. (2013, Jan-Feb). Association between intrapartum
interventions and breastfeeding duration. Journal of Midwifery and Womens
Health, 58(1), 25-32. https://doi.org/10.1111/j.1542-2011.2012.00254.x

Bar, S., Milanaik, R., & Adesman, A. (2016). Long-term neurodevelopmental benefits
of breastfeeding. 28(4), 559-566.
https://doi.org/10.1097/mop.0000000000000389

Barber, V., Linsell, L., Locock, L., Powell, L., Shakeshaft, C., Lean, K., Colman, J.,
Juszczak, E., & Brocklehurst, P. (2013). Electronic fetal monitoring during
labour and anxiety levels in women taking part in a RCT. British Journal of
Midwifery, 21(6), 394-403. https://doi.org/10.12968/bjom.2013.21.6.394

Barbosa-Leiker, C., Fleming, S., Hollins Martin, C., & Martin, C. (2015). The Birth
Satisfaction Scale-Revised (BSS-R) in a US population: Measurement
characteristics and transferability of the birth satisfaction concept across distinct
health economies. Journal of Reproductive and Infant Psychology, 33, 39-39.

Barbosa-Leiker, C., Fleming, S., Hollins Martin, C., & Martin, C. (2015). Psychometric
properties of the Birth Satisfaction Scale-Revised (BSS-R) for US mothers.
Journal of Reproductive and Infant Psychology, 33(5), 504-511.
https://doi.org/10.1080/02646838.2015.1024211

Baston, H., Rijnders, M., Green, J., & Buitendijk, S. (2008). Looking back on birth
three years later: Factors associated with a negative appraisal in England and in
the Netherlands. Journal of Reproductive and Infant Psychology, 26(4), 323-
339. https://doi.org/https://doi.org/10.1080/02646830802408480

Bastos, M. H., Furuta, M., Small, R., McKenzie-McHarg, K., & Bick, D. (2015).
Debriefing interventions for the prevention of psychological trauma in women
following childbirth. Cochrane Database of Systematic Reviews(4).
https://doi.org/10.1002/14651858.CD007194.pub2

Beck, C. (1980). Patient acceptance of fetal monitoring as a helpful tool. Journal of
Obstetric, Gynecologic & Neonatal Nursing, 9(6), 350-353.
https://doi.org/10.1111/].1552-6909.1980.tb01343.x


https://doi.org/10.1016/j.jad.2013.10.022
https://doi.org/10.1111/birt.12266
https://doi.org/10.4103/2277-9531.145924
https://doi.org/10.1111/j.1542-2011.2012.00254.x
https://doi.org/10.1097/mop.0000000000000389
https://doi.org/10.12968/bjom.2013.21.6.394
https://doi.org/10.1080/02646838.2015.1024211
https://doi.org/https:/doi.org/10.1080/02646830802408480
https://doi.org/10.1002/14651858.CD007194.pub2
https://doi.org/10.1111/j.1552-6909.1980.tb01343.x

294

Beck, C., & Watson, S. (2008). Impact of birth trauma on breast-feeding: a tale of two
pathways. Nursing Research, 57(4), 228-236.
https://doi.org/10.1097/01.Nnr.0000313494.87282.90

Becker, J. H., Bax, L., Amer-Wahlin, 1., Ojala, K., Vayssiere, C., Westerhuis, M. E.,
Mol, B. W., Visser, G. H., Marsal, K., Kwee, A., & Moons, K. G. (2012). ST
analysis of the fetal electrocardiogram in intrapartum fetal monitoring: a meta-
analysis. Obstet Gynecol, 119(1), 145-154.
https://doi.org/10.1097/A0G.0b013e31823d8230

Belfort, M., Saade, G., Thom, E., Blackwell, S., Reddy, U., Thorp, J., Tita, A., Miller,
R., Peaceman, A., McKenna, D., Chien, E., Rouse, D., Gibbs, R., EI-Sayed, Y.,
Sorokin, Y., Caritis, S., & VanDorsten, J. (2015, 2015/08/13). A Randomized
Trial of Intrapartum Fetal ECG ST-Segment Analysis. New England Journal of
Medicine, 373(7), 632-641. https://doi.org/10.1056/NEJM0al1500600

Bell, A. F., & Andersson, E. (2016). The birth experience and women's postnatal
depression: A systematic review. Midwifery, 39, 112-123.
https://doi.org/10.1016/j.midw.2016.04.014

Bennett, A. (1985). The birth of a first child: do women's reports change over time?
Birth, 12(3), 153-158. https://doi.org/10.1111/j.1523-536X.1985.th00954.x

Benton, M., Salter, A., Simpson, B., Wilkinson, C., & Turnbull, D. (2020). A
qualitative study of a sample of women participating in an Australian
randomised controlled trial of intrapartum fetal surveillance. Midwifery, 83.
https://doi.org/https://doi.org/10.1016/j.midw.2020.102655

Benton, M., Salter, A., Tape, N., Wilkinson, C., & Turnbull, D. (2019). Women’s
psychosocial outcomes following an emergency caesarean section: A systematic
literature review. BMC Pregnancy and Childbirth, 19(1), 535.
https://doi.org/10.1186/s12884-019-2687-7

Bergant, A., Moser, R., Heim, K., & Ulmer, H. (1998). Burden of childbirth:
Associations with obstetric and psychosocial factors. Archives of Women's
Mental Health, 1(2), 77-81.

Bertucci, V., Boffo, M., Mannarini, S., Serena, A., Saccardi, C., Cosmi, E., Andrisani,
A., & Ambrosini, G. (2012, Apr). Assessing the perception of the childbirth
experience in Italian women: a contribution to the adaptation of the Childbirth
Perception Questionnaire. Midwifery, 28(2), 265-274.
https://doi.org/10.1016/j.midw.2011.02.009

Betran, A., Ye, J., Moller, A., Zhang, J., Gilmezoglu, A., & Torloni, M. (2016). The
Increasing Trend in Caesarean Section Rates: Global, Regional and National
Estimates: 1990-2014. PloS one, 11(2).
https://doi.org/10.1371/journal.pone.0148343


https://doi.org/10.1097/01.Nnr.0000313494.87282.90
https://doi.org/10.1097/AOG.0b013e31823d8230
https://doi.org/10.1056/NEJMoa1500600
https://doi.org/10.1016/j.midw.2016.04.014
https://doi.org/10.1111/j.1523-536X.1985.tb00954.x
https://doi.org/https:/doi.org/10.1016/j.midw.2020.102655
https://doi.org/10.1186/s12884-019-2687-7
https://doi.org/10.1016/j.midw.2011.02.009
https://doi.org/10.1371/journal.pone.0148343

295

Binns, C., Lee, M., & Low, W. Y. (2016). The long-term public health benefits of
breastfeeding. Asia Pacific Journal of Public Health, 28(1), 7-14.
https://doi.org/10.1177/1010539515624964

Blix, E., Brurberg, K., Reierth, E., Reinar, L., & Oian, P. (2016). ST waveform analysis
versus cardiotocography alone for intrapartum fetal monitoring: a systematic
review and meta-analysis of randomized trials. Acta Obstet Gynecol Scand,
95(1), 16-27. https://doi.org/10.1111/a0gs.12828

Blix, E., Maude, R., Hals, E., Kisa, S., Karlsen, E., Nohr, E., de Jonge, A., Lindgren, H.,
Downe, S., Reinar, L., Foureur, M., Pay, A., & Kaasen, A. (2019). Intermittent
auscultation fetal monitoring during labour: A systematic scoping review to
identify methods, effects, and accuracy. PloS one, 14(7).
https://doi.org/10.1371/journal.pone.0219573

Boerleider, A., Wiegers, T., Mannién, J., Francke, A., & Devillé, W. (2013). Factors
affecting the use of prenatal care by non-western women in industrialized
western countries: a systematic review. BMC Pregnancy Childbirth, 13, 81.
https://doi.org/10.1186/1471-2393-13-81

Boerma, T., Ronsmans, C., Melesse, D., Barros, A., Barros, F., Juan, L., Moller, A.,
Say, L., Hosseinpoor, A., Yi, M., de Lyra Rabello Neto, D., & Temmerman, M.
(2018). Global epidemiology of use of and disparities in caesarean sections. The
Lancet, 392, 1341-1348. https://doi.org/10.1016/S0140-6736(18)31928-7

Boutsikou, T., & Malamitsi-Puchner, A. (2011, Dec). Caesarean section: impact on
mother and child. Acta Paediatrica, 100(12), 1518-1522.
https://doi.org/10.1111/j.1651-2227.2011.02477.X

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative
Research in Psychology, 3(2), 77-101.
https://doi.org/10.1191/1478088706gp0630a

Braun, V., & Clarke, V. (2013). Successful qualitative research: A practical guide for
beginners. Sage.

Brewster, L., Aveling, E., Martin, G., Tarrant, C., & Dixon-Woods, M. (2015). What to
expect when you're evaluating healthcare improvement: a concordat approach to
managing collaboration and uncomfortable realities. BMJ Quality & Safety,
24(5), 318. https://doi.org/10.1136/bmjgs-2014-003732

Bryanton, J., Gagnon, A., Johnston, C., & Hatem, M. (2008). Predictors of women's
perceptions of the childbirth experience. Journal of Obstetric, Gynecologic, &
Neonatal Nursing, 37(1), 24-34. https://doi.org/10.1111/j.1552-
6909.2007.00203.x

Bryson, K., Wilkinson, C., Kuah, S., Matthews, G., & Turnbull, D. (2017). A pilot
exploratory investigation on pregnant women’s views regarding STan fetal
monitoring technology. BMC Pregnancy and Childbirth, 17(1), 446.
https://doi.org/10.1186/s12884-017-1598-8


https://doi.org/10.1177/1010539515624964
https://doi.org/10.1111/aogs.12828
https://doi.org/10.1371/journal.pone.0219573
https://doi.org/10.1186/1471-2393-13-81
https://doi.org/10.1016/S0140-6736(18)31928-7
https://doi.org/10.1111/j.1651-2227.2011.02477.x
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1136/bmjqs-2014-003732
https://doi.org/10.1111/j.1552-6909.2007.00203.x
https://doi.org/10.1111/j.1552-6909.2007.00203.x
https://doi.org/10.1186/s12884-017-1598-8

296

Burcher, P., Cheyney, M., Li, K., Hushmendy, S., & Kiley, K. (2016). Cesarean birth
regret and dissatisfaction: A qualitative approach. Birth, 43(4), 346-352.
https://doi.org/10.1111/birt.12240

Carquillat, P., Boulvain, M., & Guittier, M. (2016). How does delivery method
influence factors that contribute to women's childbirth experiences? Midwifery,
43, 21-28. https://doi.org/10.1016/j.midw.2016.10.002

Carter, F., Frampton, C., & Mulder, R. (2006). Cesarean section and postpartum
depression: A review of the evidence examining the link. Psychosomatic
Medicine, 68(2), 321-330. https://doi.org/10.1097/01.psy.0000204787.83768.0c

Cathain, A., Thomas, K., Drabble, S., Rudolph, A., & Hewison, J. (2013). What can
qualitative research do for randomised controlled trials? A systematic mapping
review. BMJ Open, 3(6). https://doi.org/10.1136/bmjopen-2013-002889

Chandraharan, E., & Arulkumaran, S. (2007). Prevention of birth asphyxia: responding
appropriately to cardiotocograph (CTG) traces. Best Practice & Research
Clinical Obstetrics & Gynaecology, 21(4), 609-624.
https://doi.org/https://doi.org/10.1016/j.bpobgyn.2007.02.008

Chen, C., & Wang, S. (2002). Psychosocial outcomes of vaginal and cesarean births in
Taiwanese primiparas. Research in Nursing and Health, 25(6), 452-458.
https://doi.org/10.1002/nur.10056

Chowdhury, R., Sinha, B., Sankar, M. J., Taneja, S., Bhandari, N., Rollins, N., Bahl, R.,
& Martines, J. (2015). Breastfeeding and maternal health outcomes: a systematic
review and meta-analysis. Acta Paediatrica, 104(467), 96-113.
https://doi.org/10.1111/apa.13102

Clement, S. (2001). Psychological aspects of caesarean section. Best Practice and
Research: Clinical Obstetrics and Gynaecology, 15(1), 109-126.

Cooper, C., O'Cathain, A., Hind, D., Adamson, J., Lawton, J., & Baird, W. (2014).
Conducting qualitative research within Clinical Trials Units: Avoiding potential
pitfalls. Contemporary Clinical Trials, 38(2), 338-343.
https://doi.org/https://doi.org/10.1016/j.cct.2014.06.002

Cox, J., & Holden, J. (2003). Perinatal mental health: A guide to the Edinburgh
Postnatal Depression Scale (EPDS). Royal College of Psychiatrists.

Cox, J., Holden, J., & Sagovsky, R. (1987). Detection of postnatal depression.
Development of the 10-item Edinburgh Postnatal Depression Scale. British
Journal of Psychiatry, 150, 782-786. https://doi.org/10.1192/bjp.150.6.782

Crawford, A., Hayes, D., Johnstone, E. D., & Heazell, A. E. P. (2017). Women's
experiences of continuous fetal monitoring — a mixed-methods systematic
review. 96(12), 1404-1413. https://doi.org/10.1111/a0gs.13231


https://doi.org/10.1111/birt.12240
https://doi.org/10.1016/j.midw.2016.10.002
https://doi.org/10.1097/01.psy.0000204787.83768.0c
https://doi.org/10.1136/bmjopen-2013-002889
https://doi.org/https:/doi.org/10.1016/j.bpobgyn.2007.02.008
https://doi.org/10.1002/nur.10056
https://doi.org/10.1111/apa.13102
https://doi.org/https:/doi.org/10.1016/j.cct.2014.06.002
https://doi.org/10.1192/bjp.150.6.782
https://doi.org/10.1111/aogs.13231

297

Creedy, D. K., Shochet, I. M., & Horsfall, J. (2000). Childbirth and the development of
acute trauma symptoms: Incidence and contributing factors. Birth, 27(2), 104-
111. https://doi.org/10.1046/].1523-536x.2000.00104.x

Curtis, K., Fry, M., Shaban, R. Z., & Considine, J. (2017). Translating research findings
to clinical nursing practice. Journal of clinical nursing, 26(5-6), 862-872.
https://doi.org/10.1111/jocn.13586

Dankner, R., Goldberg, R., Fisch, R., & Crum, R. (2000). Cultural elements of
postpartum depression. A study of 327 Jewish Jerusalem women. Journal of
Reproductive Medicine, 45(2), 97-104.

Dekel, S., Stuebe, C., & Dishy, G. (2017). Childbirth induced posttraumatic stress
syndrome: A systematic review of prevalence and risk factors. Frontiers in
psychology, 8, 560-560. https://doi.org/10.3389/fpsyg.2017.00560

Dennis, C. (2004). Can we identify mothers at risk for postpartum depression in the
immediate postpartum period using the Edinburgh Postnatal Depression Scale?
Journal of Affective Disorders, 78(2), 163-169. https://doi.org/10.1016/s0165-
0327(02)00299-9

Dennis, C., Brown, H., Chung-Lee, L., Abbass-Dick, J., Shorey, S., Marini, F., &
Brennenstuhl, S. (2018). Prevalence and predictors of exclusive breastfeeding
among immigrant and Canadian-born Chinese women. Matern Child Nutr.
https://doi.org/10.1111/mcn.12687

Devlin, N. J., & Brooks, R. (2017). EQ-5D and the EuroQol group: Past, present and
future. Applied health economics and health policy, 15(2), 127-137.
https://doi.org/10.1007/s40258-017-0310-5

Digenis, C. (2016). Women'’s Psychosocial Outcomes after Receiving Cardiotocography
(CTG) or ST-Analysis (STan) Fetal Monitoring During Labour: An Australian
Pilot Randomised Control Trial The University of Adelaide]. Adelaide,
Australia.

Dillman, D. A., Smyth, J. D., & Christian, L. M. (2014). Internet, phone, mail, and
mixed-mode surveys: the tailored design method. John Wiley & Sons.

DiMatteo, M., Morton, S., Lepper, H., Damush, T., Carney, M., Pearson, M., & Kahn,
K. (1996). Cesarean childbirth and psychosocial outcomes: a meta-analysis.
Health Psychology, 15(4), 303-314. https://doi.org/10.1037//0278-6133.15.4.303

Durik, A., Hyde, J., & Clark, R. (2000). Sequelae of cesarean and vaginal deliveries:
psychosocial outcomes for mothers and infants. Developmental Psychology,
36(2), 251-260.

East, C., Kane, S., Davey, M., Kamlin, C., & Brennecke, S. (2015). Protocol for a
randomised controlled trial of fetal scalp blood lactate measurement to reduce
caesarean sections during labour: The Flamingo trial. BMC Pregnancy
Childbirth, 15(1), 285.


https://doi.org/10.1046/j.1523-536x.2000.00104.x
https://doi.org/10.1111/jocn.13586
https://doi.org/10.3389/fpsyg.2017.00560
https://doi.org/10.1016/s0165-0327(02)00299-9
https://doi.org/10.1016/s0165-0327(02)00299-9
https://doi.org/10.1111/mcn.12687
https://doi.org/10.1007/s40258-017-0310-5
https://doi.org/10.1037/0278-6133.15.4.303

298

Eckerdal, P., Georgakis, M., Kollia, N., Wikstrém, A., Hogberg, U., & Skalkidou, A.
(2018). Delineating the association between mode of delivery and postpartum
depression symptoms: A longitudinal study. Acta Obstet Gynecol Scand, 97,
301-311. https://doi.org/10.1111/a09s.13275

El-Metwally, A., Javed, S., Razzak, H., Aldossari, K., Aldiab, A., Al-Ghamdi, S.,
Househ, M., Shubair, M., & Al-Zahrani, J. (2018). The factor structure of the
general health questionnaire (GHQ12) in Saudi Arabia. BMC Health Services
Research, 18(1), 595. https://doi.org/10.1186/s12913-018-3381-6

Enabudoso, E., & Isara, A. (2011). Determinants of patient satisfaction after cesarean
delivery at a university teaching hospital in Nigeria. International Journal of
Gynaecology and Obstetrics, 114(3), 251-254.
https://doi.org/10.1016/j.ijg0.2011.03.010

EuroQol. (1990, 1990/12/01/). EuroQol - a new facility for the measurement of health-
related quality of life. Health Policy, 16(3), 199-208.
https://doi.org/https://doi.org/10.1016/0168-8510(90)90421-9

Fallon, A. (2011). Women's experience of control in labour and childbirth. British
Journal of Midwifery, 19, 164-169. https://doi.org/10.12968/bjom.2011.19.3.164

Fenaroli, V., Saita, E., Molgora, S., & Accordini, M. (2016). Italian women’s childbirth:
a prospective longitudinal study of delivery predictors and subjective
experience. Journal of Reproductive and Infant Psychology, 34(3), 235-246.
https://doi.org/10.1080/02646838.2016.1167864

Fenwick, S., Holloway, I., & Alexander, J. (2009). Achieving normality: The key to
status passage to motherhood after a caesarean section. Midwifery, 25(5), 554-
563. https://doi.org/10.1016/j.midw.2007.10.002

Ford, E., Ayers, S., & Wright, D. B. (2009). Measurement of maternal perceptions of
support and control in birth (SCIB). Journal of Womens Health 18(2), 245-252.
https://doi.org/10.1089/jwh.2008.0882

Forti-Buratti, M., Palanca-Maresca, I., Fajardo-Simon, L., Olza-Fernandez, 1., Bravo-
Ortiz, M., & Marin-Gabriel, M. (2017). Differences in mother-to-infant bonding
according to type of C-section: Elective versus unplanned. Early Human
Development, 115, 93-98. https://doi.org/10.1016/j.earlhumdev.2017.09.020

Furuta, M., Sandall, J., Cooper, D., & Bick, D. (2016). Predictors of birth-related post-
traumatic stress symptoms: secondary analysis of a cohort study. Archives of
Women's Mental Health, 19(6), 987-999. https://doi.org/10.1007/s00737-016-
0639-z

Gaillard, A., Le Strat, Y., Mandelbrot, L., Keita, H., & Dubertret, C. (2014). Predictors
of postpartum depression: prospective study of 264 women followed during
pregnancy and postpartum. Psychiatry Research, 215(2), 341-346.
https://doi.org/10.1016/j.psychres.2013.10.003


https://doi.org/10.1111/aogs.13275
https://doi.org/10.1186/s12913-018-3381-6
https://doi.org/10.1016/j.ijgo.2011.03.010
https://doi.org/https:/doi.org/10.1016/0168-8510(90)90421-9
https://doi.org/10.12968/bjom.2011.19.3.164
https://doi.org/10.1080/02646838.2016.1167864
https://doi.org/10.1016/j.midw.2007.10.002
https://doi.org/10.1089/jwh.2008.0882
https://doi.org/10.1016/j.earlhumdev.2017.09.020
https://doi.org/10.1007/s00737-016-0639-z
https://doi.org/10.1007/s00737-016-0639-z
https://doi.org/10.1016/j.psychres.2013.10.003

299

Gale, C., Prior, E., Philipps, L. H., Hyde, M. J., Santhakumaran, S., & Modi, N. (2012).
Breastfeeding after cesarean delivery: a systematic review and meta-analysis of
world literature. The American Journal of Clinical Nutrition, 95(5), 1113-1135.
https://doi.org/10.3945/ajcn.111.030254

Galea, S., & Tracy, M. (2007, 2007/09/01/). Participation Rates in Epidemiologic
Studies. Annals of Epidemiology, 17(9), 643-653.
https://doi.org/https://doi.org/10.1016/j.annepidem.2007.03.013

Gamble, J., & Creedy, D. (2005). Psychological trauma symptoms of operative birth.
British Journal of Midwifery, 13(4), 218-224.
http://proxy.library.adelaide.edu.au/login?url=http://search.ebscohost.com/login.
aspx?direct=true&db=c8h&AN=106496436&site=ehost-live&scope=site

Garcia, J., Corry, M., MacDonald, D., Elbourne, D., & Grant, A. (1985). Mothers' views
of continuous electronic fetal heart monitoring and intermittent auscultation in a
randomized controlled trial. Birth, 12(2), 79-85. https://doi.org/10.1111/].1523-
536X.1985.th00943.x

Gibbins, J., & Thomson, A. (2001). Women's expectations and experiences of
childbirth. Midwifery, 17(4), 302-313. https://doi.org/10.1054/midw.2001.0263

Goker, A., Yanikkerem, E., Demet, M., Dikayak, S., Yildirim, Y., & Koyuncu, F.
(2012). Postpartum depression: Is mode of delivery a risk factor? Obstet
Gynecol. https://doi.org/10.5402/2012/616759

Goldberg, D., & Williams, P. (1991). A User's Guide to the General Health
Questionnaire. NFER-Nelson.
https://books.google.co.in/books?id=LpSUGQAACAAJ

Golderberg, D., & Williams, P. (1988). 4 user’s guide to the General Health
Questionnaire. NFER-Nelson.

Goodman, P., Mackey, M., & Tavakoli, A. (2004). Factors related to childbirth
satisfaction. J Adv Nurs, 46(2), 212-219. https://doi.org/10.1111/j.1365-
2648.2003.02981.x

Grace, S., Evindar, A., & Stewart, D. (2003). The effect of postpartum depression on
child cognitive development and behavior: a review and critical analysis of the
literature. Archives of Women's Mental Health, 6(4), 263-274.
https://doi.org/10.1007/s00737-003-0024-6

Graham, W., Hundley, V., McCheyne, A., Hall, M., Gurney, E., & Milne, J. (1999). An
investigation of women's involvement in the decision to deliver by caesarean
section. British Journal of Obstetrics and Gynaecology, 106(3), 213-220.

Green, J. M., Coupland, V. A., & Kitzinger, J. V. (1990). Expectations, Experiences,
and Psychological Outcomes of Childbirth: A Prospective Study of 825 Women.
17(1), 15-24. https://doi.org/10.1111/j.1523-536X.1990.tb00004.x


https://doi.org/10.3945/ajcn.111.030254
https://doi.org/https:/doi.org/10.1016/j.annepidem.2007.03.013
http://proxy.library.adelaide.edu.au/login?url=http://search.ebscohost.com/login.aspx?direct=true&db=c8h&AN=106496436&site=ehost-live&scope=site
http://proxy.library.adelaide.edu.au/login?url=http://search.ebscohost.com/login.aspx?direct=true&db=c8h&AN=106496436&site=ehost-live&scope=site
https://doi.org/10.1111/j.1523-536X.1985.tb00943.x
https://doi.org/10.1111/j.1523-536X.1985.tb00943.x
https://doi.org/10.1054/midw.2001.0263
https://doi.org/10.5402/2012/616759
https://books.google.co.in/books?id=LpSuGQAACAAJ
https://doi.org/10.1111/j.1365-2648.2003.02981.x
https://doi.org/10.1111/j.1365-2648.2003.02981.x
https://doi.org/10.1007/s00737-003-0024-6
https://doi.org/10.1111/j.1523-536X.1990.tb00004.x

300

Guest, G., Bunce, A., & Johnson, L. (2006). How many interviews are enough?: An
experiment with data saturation and variability. Field Methods, 18(1), 59-82.
https://doi.org/10.1177/1525822x05279903

Guittier, M., Cedraschi, C., Jamei, N., Boulvain, M., & Guillemin, F. (2014). Impact of
mode of delivery on the birth experience in first-time mothers: a qualitative
study. BMC Pregnancy Childbirth, 14, 254. https://doi.org/10.1186/1471-2393-
14-254

Gupta, M., & Saini, V. (2018). Caesarean section: mortality and morbidity. Journal of
Clinical and Diagnostic Research, 12, 1-6.

Haines, H., Rubertsson, C., Pallant, J., & Hildingsson, 1. (2012). The influence of
women’s fear, attitudes and beliefs of childbirth on mode and experience of
birth. BMC Pregnancy and Childbirth, 12(1), 55. https://doi.org/10.1186/1471-
2393-12-55

Halbreich, U., & Karkun, S. (2006). Cross-cultural and social diversity of prevalence of
postpartum depression and depressive symptoms. Journal of Affective
Disorders, 91(2), 97-111.
https://doi.org/https://doi.org/10.1016/j.jad.2005.12.051

Handelzalts, J., Waldman Peyser, A., Krissi, H., Levy, S., Wiznitzer, A., & Peled, Y.
(2017). Indications for emergency intervention, mode of delivery, and the
childbirth experience. PloS one, 12(1).
https://doi.org/10.1371/journal.pone.0169132

Hanna-Leena Melender, R. (2002). Experiences of fears associated with pregnancy and
childbirth: A study of 329 pregnant women. Birth, 29(2), 101-111.
https://doi.org/10.1046/].1523-536X.2002.00170.x

Harrison, S., Henderson, J., Alderdice, F., & Quigley, M. A. (2019, 2019/03/20).
Methods to increase response rates to a population-based maternity survey: a
comparison of two pilot studies. BMC Medical Research Methodology, 19(1),
65. https://doi.org/10.1186/s12874-019-0702-3

Harvey, S., Rach, D., Stainton, M., Jarrell, J., & Brant, R. (2002). Evaluation of
satisfaction with midwifery care. Midwifery, 18(4), 260-267.
https://doi.org/10.1054/midw.2002.0317

Hautakangas, T., Uatila, J., Huhtala, H., & Paloméki, O. (2020). Intrauterine versus
external tocodynamometry in monitoring labour: A randomised controlled
clinical trial. BJOG: An International Journal of Obstetrics & Gynaecology.
https://doi.org/10.1111/1471-0528.16343

Herishanu-Gilutz, S., Shahar, G., Schattner, E., Kofman, O., & Holcberg, G. (2009). On
becoming a first-time mother after an emergency Caesarean section: a journey
from alienation to symbolic adoption. J Health Psychol, 14(7), 967-981.
https://doi.org/10.1177/1359105309341205


https://doi.org/10.1177/1525822x05279903
https://doi.org/10.1186/1471-2393-14-254
https://doi.org/10.1186/1471-2393-14-254
https://doi.org/10.1186/1471-2393-12-55
https://doi.org/10.1186/1471-2393-12-55
https://doi.org/https:/doi.org/10.1016/j.jad.2005.12.051
https://doi.org/10.1371/journal.pone.0169132
https://doi.org/10.1046/j.1523-536X.2002.00170.x
https://doi.org/10.1186/s12874-019-0702-3
https://doi.org/10.1054/midw.2002.0317
https://doi.org/10.1111/1471-0528.16343
https://doi.org/10.1177/1359105309341205

301

Hernandez- Martinez, A., Rodriguez-Almagro, J., Molina-Alarcon, M., Infante-Torres,
N., Donate Manzanares, M., & Martinez-Galiano, J. (2019). Postpartum post-
traumatic stress disorder: Associated perinatal factors and quality of life. Journal
of Affective Disorders, 249, 143-150.
https://doi.org/https://doi.org/10.1016/j.jad.2019.01.042

Higgins, J., & Green, S. (2008). Cochrane Handbook for Systematic Reviews of
Interventions. The Cochrane Collaboration.

Hindley, C., Hinsliff, S., & Thomson, A. (2008). Pregnant womens’ views about choice
of intrapartum monitoring of the fetal heart rate: A questionnaire survey.
International Journal of Nursing Studies, 45(2), 224-231.
https://doi.org/https://doi.org/10.1016/j.ijnurstu.2006.08.019

Hobbs, A., Mannion, C., McDonald, S., Brockway, M., & Tough, S. (2016). The impact
of caesarean section on breastfeeding initiation, duration and difficulties in the
first four months postpartum. BMC Pregnancy and Childbirth, 16, 90-90.
https://doi.org/10.1186/s12884-016-0876-1

Hollins-Martin, C., & Fleming, V. (2011). The birth satisfaction scale. Int J Health
Care Qual Assur, 24(2), 124-135. https://doi.org/10.1108/09526861111105086

Hollins-Martin, C., & Martin, C. (2014, Jun). Development and psychometric properties
of the Birth Satisfaction Scale-Revised (BSS-R). Midwifery, 30(6), 610-619.
https://doi.org/10.1016/j.midw.2013.10.006

Hollins-Martin, C., Snowden, A., & Martin, C. (2012). Concurrent analysis: validation
of the domains within the Birth Satisfaction Scale. Journal of Reproductive and
Infant Psychology, 30(3), 247-260.
https://doi.org/10.1080/02646838.2012.710833

Hollins Martin, C. J., & Martin, C. R. (2014, Jun). Development and psychometric
properties of the Birth Satisfaction Scale-Revised (BSS-R). Midwifery, 30(6),
610-619. https://doi.org/10.1016/j.midw.2013.10.006

Horsley, T., Hyde, C., Santesso, N., Parkes, J., Milne, R., & Stewart, R. (2011, Nov 9).
Teaching critical appraisal skills in healthcare settings. Cochrane Database Syst
Rev(11), CD001270. https://doi.org/10.1002/14651858.CD001270.pub2

Houston, K., Kaimal, A., Nakagawa, S., Gregorich, S., Yee, L., & Kuppermann, M.
(2015). Mode of delivery and postpartum depression: the role of patient
preferences. American Journal of Obstetrics & Gynecology, 212(2).
https://doi.org/10.1016/j.ajog.2014.09.002

Howard, L., Kirkwood, G., & Latinovic, R. (2007). Sudden infant death syndrome and
maternal depression. Journal of Clinical Psychiatry, 68(8), 1279-1283.
https://doi.org/10.4088/jcp.v68n0816


https://doi.org/https:/doi.org/10.1016/j.jad.2019.01.042
https://doi.org/https:/doi.org/10.1016/j.ijnurstu.2006.08.019
https://doi.org/10.1186/s12884-016-0876-1
https://doi.org/10.1108/09526861111105086
https://doi.org/10.1016/j.midw.2013.10.006
https://doi.org/10.1080/02646838.2012.710833
https://doi.org/10.1016/j.midw.2013.10.006
https://doi.org/10.1002/14651858.CD001270.pub2
https://doi.org/10.1016/j.ajog.2014.09.002
https://doi.org/10.4088/jcp.v68n0816

302

lles, J., Slade, P., & Spiby, H. (2011). Posttraumatic stress symptoms and postpartum
depression in couples after childbirth: The role of partner support and
attachment. Journal of Anxiety Disorders, 25(4), 520-530.
https://doi.org/https://doi.org/10.1016/j.janxdis.2010.12.006

Iwata, H. M., E.; Tsuchiya, M.; Sakajo, A.; Maehara, K.; Ozawa, H.; Morita, A.;
Maekawa, T.; Aoki, K.; Makaya, M.; Tamakoshi, K. (2015). Predicting early
post-partum depressive symptoms among older primiparous Japanese mothers.
Japan Journal of Nursing Science, 12(4), 297-308.
https://doi.org/10.1111/jjns.12069

Jafari, E., Mohebbi, P., & Mazloomzadeh, S. (2017). Factors related to women's
childbirth satisfaction in physiologic and routine childbirth groups. Iranian
Journal of Nursing and Midwifery Research, 22(3), 219-224.
https://doi.org/10.4103/1735-9066.208161

Jansen, A., Duvekot, J., Hop, W., Essink-Bot, M., Beckers, E., Karsdorp, V., Scherjon,
S., Steegers, E., & van Rhenen, D. (2007). New insights into fatigue and health-
related quality of life after delivery. Acta Obstet Gynecol Scand, 86(5), 579-584.
https://doi.org/10.1080/00016340701275424

Jansen, A., Essink-Bot, M., Duvekot, J., & van Rhenen, D. (2007). Psychometric
evaluation of health-related quality of life measures in women after different
types of delivery. J Psychosom Res, 63(3), 275-281.
https://doi.org/10.1016/j.jpsychores.2007.06.003

Jones, T. L., Baxter, M. A. J., & Khanduja, V. (2013). A quick guide to survey research.
Annals of the Royal College of Surgeons of England, 95(1), 5-7.
https://doi.org/10.1308/003588413X13511609956372

Karlstrém, A. (2017). Women's self-reported experience of unplanned caesarean
section: Results of a Swedish study. Midwifery, 50, 253-258.
https://doi.org/10.1016/j.midw.2017.04.016

Karlstrom, A., Engstrom-Olofsson, R., Norbergh, K., Sjoling, M., & Hildingsson, I.
(2007). Postoperative pain after cesarean birth affects breastfeeding and infant
care. Journal of Obstetric, Gynecologic, & Neonatal Nursing, 36(5), 430-440.
https://doi.org/10.1111/j.1552-6909.2007.00160.x

Karlstrém, A., Nystedt, A., & Hildingsson, I. (2015). The meaning of a very positive
birth experience: focus groups discussions with women. BMC Pregnancy and
Childbirth, 15, 251-251. https://doi.org/10.1186/s12884-015-0683-0

Keag, O., Norman, J., & Stock, S. (2018). Long-term risks and benefits associated with
cesarean delivery for mother, baby, and subsequent pregnancies: Systematic
review and meta-analysis. PLOS Medicine, 15(1).
https://doi.org/10.1371/journal.pmed.1002494

Kerrigan, A., Kingdon, C., & Cheyne, H. (2015). Obesity and normal birth: A
qualitative study of clinician's management of obese pregnant women during


https://doi.org/https:/doi.org/10.1016/j.janxdis.2010.12.006
https://doi.org/10.1111/jjns.12069
https://doi.org/10.4103/1735-9066.208161
https://doi.org/10.1080/00016340701275424
https://doi.org/10.1016/j.jpsychores.2007.06.003
https://doi.org/10.1308/003588413X13511609956372
https://doi.org/10.1016/j.midw.2017.04.016
https://doi.org/10.1111/j.1552-6909.2007.00160.x
https://doi.org/10.1186/s12884-015-0683-0
https://doi.org/10.1371/journal.pmed.1002494

303

labour. BMC Pregnancy and Childbirth, 15, 256-256.
https://doi.org/10.1186/s12884-015-0673-2

Kessler, J., Moster, D., & Albrechtsen, S. (2013). Intrapartum monitoring of high-risk
deliveries with ST analysis of the fetal electrocardiogram: an observational
study of 6010 deliveries. Acta Obstet Gynecol Scand, 92(1), 75-84.
https://doi.org/10.1111/j.1600-0412.2012.01528.x

Kessler, R. (2000). Posttraumatic stress disorder: the burden to the individual and to
society. Journal of Clinical Psychiatry, 61(5).

Khanlari, S., Eastwood, J., Barnett, B., Naz, S., & Ogbo, F. A. (2019, 2019/11/07).
Psychosocial and obstetric determinants of women signalling distress during
Edinburgh Postnatal Depression Scale (EPDS) screening in Sydney, Australia.
BMC Pregnancy and Childbirth, 19(1), 407. https://doi.org/10.1186/s12884-
019-2565-3

Killien, M., & Shy, K. (1989). A randomized trial of electronic fetal monitoring in
preterm labor: Mothers' views. 16(1), 7-12. https://doi.org/10.1111/j.1523-
536X.1989.th00847.x

Kingston, D., Tough, S., & Whitfield, H. (2012). Prenatal and postpartum maternal
psychological distress and infant development: A systematic review. Child
Psychiatry and Human Development, 43(5), 683-714.
https://doi.org/10.1007/s10578-012-0291-4

Koffel, J. (2015). Use of recommended search strategies in systematic reviews and the
impact of librarian involvement: A cross-sectional survey of recent authors. PloS
one, 10(5). https://doi.org/10.1371/journal.pone.0125931

Kuah, S., & Matthews, G. (2017). Role of a computerized CTG. In C. E (Ed.),
Handbook of CTG interpretation: from patterns to physiology (pp. 142-146).
Cambridge University Press.

Lanes, A., Kuk, J., & Tamim, H. (2011). Prevalence and characteristics of postpartum
depression symptomatology among Canadian women: a cross-sectional study.
BMC Public Health, 11, 302. https://doi.org/10.1186/1471-2458-11-302

Larkin, P., Begley, C., & Devane, D. (2009). Women's experiences of labour and birth:
an evolutionary concept analysis. Midwifery, 25(2), 49-59.
https://doi.org/10.1016/j.midw.2007.07.010

Lavender, T., Walkinshaw, S., & Walton, I. (1999). A prospective study of women's
views of factors contributing to a positive birth experience. Midwifery, 15(1),
40-46. https://doi.org/10.1016/s0266-6138(99)90036-0

le Riche, H., & Hall, D. (2005). Non-elective caesarean section: How long do we take to
deliver? Journal of Tropical Pediatrics, 51(2), 78-81.
https://doi.org/10.1093/tropej/fmh082


https://doi.org/10.1186/s12884-015-0673-2
https://doi.org/10.1111/j.1600-0412.2012.01528.x
https://doi.org/10.1186/s12884-019-2565-3
https://doi.org/10.1186/s12884-019-2565-3
https://doi.org/10.1111/j.1523-536X.1989.tb00847.x
https://doi.org/10.1111/j.1523-536X.1989.tb00847.x
https://doi.org/10.1007/s10578-012-0291-4
https://doi.org/10.1371/journal.pone.0125931
https://doi.org/10.1186/1471-2458-11-302
https://doi.org/10.1016/j.midw.2007.07.010
https://doi.org/10.1016/s0266-6138(99)90036-0
https://doi.org/10.1093/tropej/fmh082

304

Lewin, S., Glenton, C., & Oxman, A. (2009). Use of qualitative methods alongside
randomised controlled trials of complex healthcare interventions:
methodological study. BMJ (Clinical research ed.), 339.
https://doi.org/10.1136/bmj.h3496

Liberati, A., Altman, D., Tetzlaff, J., Mulrow, C., Ggtzsche, P., loannidis, J., Clarke,
M., Devereaux, P., Kleijnen, J., & Moher, D. (2009). The PRISMA Statement
for Reporting Systematic Reviews and Meta-Analyses of Studies That Evaluate
Health Care Interventions: Explanation and Elaboration. PLOS Medicine, 6(7).
https://doi.org/10.1371/journal.pmed.1000100

Liu, X., Zhang, J., Liu, Y., Li, Y., & Li, Z. (2012). The association between cesarean
delivery on maternal request and method of newborn feeding in China. PloS
one, 7(5). https://doi.org/10.1371/journal.pone.0037336

Lobel, M., & DelLuca, R. (2007). Psychosocial sequelae of cesarean delivery: Review
and analysis of their causes and implications. Social Science & Medicine,
64(11), 2272-2284. https://doi.org/10.1016/j.socscimed.2007.02.028

Long, J., & Cumming, J. (2013). Psychosocial Predictors. In M. D. Gellman & J. R.
Turner (Eds.), Encyclopedia of Behavioral Medicine (pp. 1584-1585). Springer
New York. https://doi.org/10.1007/978-1-4419-1005-9_485

Lopez, U., Meyer, M., Loures, V., Iselin-Chaves, 1., Epiney, M., Kern, C., & Haller, G.
(2017). Post-traumatic stress disorder in parturients delivering by caesarean
section and the implication of anaesthesia: a prospective cohort study. Health
Qual Life Outcomes, 15(1), 118-118. https://doi.org/10.1186/s12955-017-0692-y

Loto, O., Adewuya, A., Ajenifuja, O., Orji, E., Ayandiran, E., Owolabi, A., & Ade-Ojo,
I. (2010). Cesarean section in relation to self-esteem and parenting among new
mothers in southwestern Nigeria. Acta Obstet Gynecol Scand, 89(1), 35-38.
https://doi.org/10.3109/00016340903280966

Loto, O., Adewuya, A., Ajenifuja, O., Orji, E., Owolabi, A., & Ogunniyi, S. (2009). The
effect of caesarean section on self-esteem amongst primiparous women in
South-Western Nigeria: a case-control study. Journal of Maternal-Fetal and
Neonatal Medicine, 22(9), 765-769.
https://doi.org/10.3109/14767050902801660

Lurie, S., Aizenberg, M., Sulema, V., Boaz, M., Kovo, M., Golan, A., & Sadan, O.
(2013). Sexual function after childbirth by the mode of delivery: a prospective
study. Archives of Gynecology and Obstetrics 288(4), 785-792.
https://doi.org/10.1007/s00404-013-2846-4

Lydon-Rochelle, M., Holt, V. L., & Martin, D. P. (2001). Delivery method and self-
reported postpartum general health status among primiparous women.
Paediatric and Perinatal Epidemiology, 15(3), 232-240.
https://doi.org/10.1046/].1365-3016.2001.00345.x


https://doi.org/10.1136/bmj.b3496
https://doi.org/10.1371/journal.pmed.1000100
https://doi.org/10.1371/journal.pone.0037336
https://doi.org/10.1016/j.socscimed.2007.02.028
https://doi.org/10.1007/978-1-4419-1005-9_485
https://doi.org/10.1186/s12955-017-0692-y
https://doi.org/10.3109/00016340903280966
https://doi.org/10.3109/14767050902801660
https://doi.org/10.1007/s00404-013-2846-4
https://doi.org/10.1046/j.1365-3016.2001.00345.x

305

Maclean, L., McDermott, M., & May, C. (2000). Method of delivery and subjective
distress: Women's emotional responses to childbirth practices. Journal of
Reproductive and Infant Psychology, 18(2), 153-162.

Martin, C., & Fleming, V. (2011). The birth satisfaction scale. Int J Health Care Qual
Assur, 24(2), 124-135. https://doi.org/10.1108/09526861111105086

Martin, P. (2012). Perinatal Mental Health: A Clinical Guide. M & K Pub.
https://books.google.com.au/books?id=9K4olq4bHj4C

Matthews, R., & Callister, L. (2004). Childbearing Women's Perceptions of Nursing
Care That Promotes Dignity. Journal of Obstetric, Gynecologic, & Neonatal
Nursing, 33(4), 498-507. https://doi.org/10.1177/0884217504266896

Mayring, P. (2000). Qualitative Content Analysis. Qualitative Social Research, 1(2).

Mazzoni, A., Althabe, F., Liu, N., Bonotti, A., Gibbons, L., Sanchez, A., & Belizén, J.
(2011). Women's preference for caesarean section: a systematic review and
meta-analysis of observational studies. BJOG: An International Journal of
Obstetrics & Gynaecology, 118(4), 391-399. https://doi.org/10.1111/].1471-
0528.2010.02793.x

Mehta, S., & Mehta, N. (2014). An Overview of Risk Factors Associated to Post-partum
Depression in Asia. Mental Illness, 6(1), 5370.
https://doi.org/10.4081/mi.2014.5370

Meltzer-Brody, S., & Stuebe, A. (2014). The long-term psychiatric and medical
prognosis of perinatal mental illness. Clinical Obstetrics & Gynaecology, 28(1),
49-60. https://doi.org/10.1016/j.bpobgyn.2013.08.009

Michels, A., Kruske, S., & Thompson, R. (2013). Women’s postnatal psychological
functioning: the role of satisfaction with intrapartum care and the birth
experience. Journal of Reproductive and Infant Psychology, 31(2), 172-182.
https://doi.org/10.1080/02646838.2013.791921

Moameri, H., Ostadghaderi, M., Khatooni, E., & Doosti-Irani, A. (2019). Association of
postpartum depression and cesarean section: A systematic review and meta-
analysis. Clinical Epidemiology and Global Health, 7(3), 471-480.
https://doi.org/https://doi.org/10.1016/j.cegh.2019.02.009

Modarres, M., Afrasiabi, S., Rahnama, P., & Montazeri, A. (2012). Prevalence and risk
factors of childbirth-related post-traumatic stress symptoms. BMC Pregnancy
and Childbirth, 12, Article 88. https://doi.org/10.1186/1471-2393-12-88

Mogos, M., August, E., Salinas-Miranda, A., Sultan, D., & Salihu, H. (2013). A
systematic review of quality of life measures in pregnant and postpartum
mothers. Applied Research in Quality of Life, 8(2), 219-250.

Mohammad, K. I., Gamble, J., & Creedy, D. K. (2011, Dec). Prevalence and factors
associated with the development of antenatal and postnatal depression among


https://doi.org/10.1108/09526861111105086
https://books.google.com.au/books?id=9K4olq4bHj4C
https://doi.org/10.1177/0884217504266896
https://doi.org/10.1111/j.1471-0528.2010.02793.x
https://doi.org/10.1111/j.1471-0528.2010.02793.x
https://doi.org/10.4081/mi.2014.5370
https://doi.org/10.1016/j.bpobgyn.2013.08.009
https://doi.org/10.1080/02646838.2013.791921
https://doi.org/https:/doi.org/10.1016/j.cegh.2019.02.009
https://doi.org/10.1186/1471-2393-12-88

306

Jordanian women. Midwifery, 27(6), e238-245.
https://doi.org/10.1016/j.midw.2010.10.008

Moher, D., Liberati, A., Tetzlaff, J., & Altman, D. (2009). Preferred Reporting Items for
Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLOS
Medicine, 6(7). https://doi.org/10.1371/journal.pmed.1000097

Mortazavi, F., Mousavi, S., Chaman, R., & Khosravi, A. (2014). Maternal Quality of
Life During the Transition to Motherhood. The Iranian Red Crescent Medical
Journal, 16(5). https://doi.org/10.5812/ircm;.8443

Mousavi, S., Mortazavi, F., Chaman, R., & Khosravi, A. (2013). Quality of life after
cesarean and vaginal delivery. Oman Medical Journal, 28(4), 245-251.
https://doi.org/10.5001/om;.2013.70

Murphy, D., Liebling, R., Verity, L., Swingler, R., & Patel, R. (2001). Early maternal
and neonatal morbidity associated with operative delivery in second stage of
labour: a cohort study. Lancet, 358, 1203-1207. https://doi.org/10.1016/s0140-
6736(01)06341-3

Murphy, D., Pope, C., Frost, J., & Liebling, R. (2003). Women's views on the impact of
operative delivery in the second stage of labour: qualitative interview study.
BMJ (Clinical research ed.), 327(7424), 1132.
https://doi.org/10.1136/bmj.327.7424.1132

Mutryn, C. (1993). Psychosocial impact of cesarean section on the family: A literature
review. Social Science & Medicine, 37(10), 1271-1281.
https://doi.org/https://doi.org/10.1016/0277-9536(93)90338-5

National Research Council. (2013). Nonresponse in Social Science Surveys: A Research
Agenda. The National Academies Press. https://doi.org/doi:10.17226/18293

Navarro, P., Ascaso, C., Garcia-Esteve, L., Aguado, J., Torres, A., & Martin-Santos, R.
(2007). Postnatal psychiatric morbidity: a validation study of the GHQ-12 and
the EPDS as screening tools. Geneneral Hospital Psychology, 29(1), 1-7.
https://doi.org/10.1016/j.genhosppsych.2006.10.004

Neilson, J. (2015). Fetal electrocardiogram (ECG) for fetal monitoring during labour.
Cochrane Database of Systematic Reviews(12).
https://doi.org/10.1002/14651858.CD000116.pub5

Nilver, H., Begley, C., & Berg, M. (2017, Jun 29). Measuring women's childbirth
experiences: a systematic review for identification and analysis of validated
instruments. BMC Pregnancy Childbirth, 17(1), 203.
https://doi.org/10.1186/s12884-017-1356-y

Nilvér, H., Begley, C., & Berg, M. (2017). Measuring women’s childbirth experiences:
a systematic review for identification and analysis of validated instruments.
BMC Pregnancy and Childbirth, 17(1), 203. https://doi.org/10.1186/s12884-
017-1356-y


https://doi.org/10.1016/j.midw.2010.10.008
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.5812/ircmj.8443
https://doi.org/10.5001/omj.2013.70
https://doi.org/10.1016/s0140-6736(01)06341-3
https://doi.org/10.1016/s0140-6736(01)06341-3
https://doi.org/10.1136/bmj.327.7424.1132
https://doi.org/https:/doi.org/10.1016/0277-9536(93)90338-5
https://doi.org/doi:10.17226/18293
https://doi.org/10.1016/j.genhosppsych.2006.10.004
https://doi.org/10.1002/14651858.CD000116.pub5
https://doi.org/10.1186/s12884-017-1356-y
https://doi.org/10.1186/s12884-017-1356-y
https://doi.org/10.1186/s12884-017-1356-y

307

Noel-Weiss, J., Taljaard, M., & Kujawa-Myles, S. (2014). Breastfeeding and lactation
research: exploring a tool to measure infant feeding patterns. International
Breastfeeding Journal, 9(1), 5.

Nowell, L., Norris, J., White, D., & Moules, N. (2017). Thematic analysis: striving to
meet the trustworthiness criteria. International Journal of Qualitative Methods,
16(1). https://doi.org/10.1177/1609406917733847

Noyman-Veksler, G., Herishanu-Gilutz, S., Kofman, O., Holchberg, G., & Shahar, G.
(2015). Post-natal psychopathology and bonding with the infant among first-
time mothers undergoing a caesarian section and vaginal delivery: Sense of
coherence and social support as moderators. Psychology and Health, 30(4), 441-
455. https://doi.org/10.1080/08870446.2014.977281

O'Hara, M., & Swain, A. (1996). Rates and risk of postpartum depression—a meta-
analysis. International Review of Psychiatry, 8(1), 37-54.
https://doi.org/10.3109/09540269609037816

O'Reilly, A., Choby, D., Sejourne, N., & Callahan, S. (2014). Feelings of control,
unconditional self-acceptance and maternal self-esteem in women who had
delivered by caesarean. Journal of Reproductive and Infant Psychology, 32(4),
355-365.

Ojala, K., Vaarasmaki, M., Makikallio, K., Valkama, M., & Tekay, A. (2006). A
comparison of intrapartum automated fetal electrocardiography and
conventional cardiotocography--a randomised controlled study. Bjog, 113(4),
419-423. https://doi.org/10.1111/j.1471-0528.2006.00886.x

Olde, E., van der Hart, O., Kleber, R., & van Son, M. (2006). Posttraumatic stress
following childbirth: a review. Clinical Psychology Review, 26(1), 1-16.
https://doi.org/10.1016/j.cpr.2005.07.002

Olieman, R., Siemonsma, F., Bartens, M., Garthus-Niegel, S., Scheele, F., & Honig, A.
(2017). The effect of an elective cesarean section on maternal request on
peripartum anxiety and depression in women with childbirth fear: a systematic
review. BMC Pregnancy and Childbirth, 17(1), 195.
https://doi.org/10.1186/s12884-017-1371-z

Olza, 1., Leahy-Warren, P., Benyamini, Y., Kazmierczak, M., Karlsdottir, S., Spyridou,
A., Crespo-Mirasol, E., Takécs, L., Hall, P., Murphy, M., Jonsdottir, S., Downe,
S., & Nieuwenhuijze, M. (2018). Women’s psychological experiences of
physiological childbirth: a meta-synthesis. BMJ Open, 8(10).
https://doi.org/10.1136/bmjopen-2017-020347

Palinkas, L., Horwitz, S., Green, C., Wisdom, J., Duan, N., & Hoagwood, K. (2015).
Purposeful sampling for qualitative data collection and analysis in mixed
method implementation research. Administration and Policy in Mental Health,
42(5), 533-544. https://doi.org/10.1007/s10488-013-0528-y


https://doi.org/10.1177/1609406917733847
https://doi.org/10.1080/08870446.2014.977281
https://doi.org/10.3109/09540269609037816
https://doi.org/10.1111/j.1471-0528.2006.00886.x
https://doi.org/10.1016/j.cpr.2005.07.002
https://doi.org/10.1186/s12884-017-1371-z
https://doi.org/10.1136/bmjopen-2017-020347
https://doi.org/10.1007/s10488-013-0528-y

308

Parfitt, Y., & Ayers, S. (2009). The effect of post-natal symptoms of post-traumatic
stress and depression on the couple's relationship and parent—baby bond. Journal
of Reproductive and Infant Psychology, 27(2), 127-142.
https://doi.org/10.1080/02646830802350831

Parisaei, M., Harrington, K., & Erskine, K. (2011). Maternal satisfaction and
acceptability of foetal electrocardiographic (STAN®) monitoring system.
Archives of Gynecology and Obstetrics, 283(1), 31-35.
https://doi.org/10.1007/s00404-009-1268-9

Patel, R., Murphy, D., & Peters, T. (2005). Operative delivery and postnatal depression:
A cohort study. British Medical Journal, 330(7496), 879-881.
https://doi.org/10.1136/bm].38376.603426.D3

Paterno, M., McElroy, K., & Regan, M. (2016). Electronic Fetal Monitoring and
Cesarean Birth: A Scoping Review. Birth, 43(4), 277-284.
https://doi.org/10.1111/birt.12247

Petrosyan, D., Armenian, H., & Arzoumanian, K. (2011). Interaction of maternal age
and mode of delivery in the development of postpartum depression in Yerevan,
Armenia. Journal of Affective Disorders, 135(1), 77-81.
https://doi.org/https://doi.org/10.1016/j.jad.2011.06.061

Petrou, S., Morrell, J., & Spiby, H. (2009). Assessing the empirical validity of
alternative multi-attribute utility measures in the maternity context. Health Qual
Life Outcomes, 7, 40. https://doi.org/10.1186/1477-7525-7-40

Pluye, P., Robert, E., Cargo, M., Bartlett, G., O’Cathain, A., Griffiths, F., Boardman, F.,
Gagnon, M., & Rousseau, M. (2011). A mixed methods appraisal tool for
systematic mixed studies reviews.
http://mixedmethodsappraisaltoolpublic.pbworks.com

Ponto, J. (2015). Understanding and evaluating survey research. Journal of the
advanced practitioner in oncology, 6(2), 168-171.

Porter, M., van Teijlingen, E., Chi Ying Yip, L., & Bhattacharya, S. (2007). Satisfaction
with cesarean section: qualitative analysis of open-ended questions in a large
postal survey. Birth, 34(2), 148-154. https://doi.org/10.1111/j.1523-
536X.2007.00161.x

Potti, S., & Berghella, V. (2012). ST waveform analysis versus cardiotocography alone
for intrapartum fetal monitoring: a meta-analysis of randomized trials. Am J
Perinatol, 29(8), 657-664. https://doi.org/10.1055/s-0032-1314886

Pregnancy Outcome Unit. (2019). Pregnancy outcome in South Australia 2017.
https://www.sahealth.sa.gov.au/wps/wcm/connect/5a2705b2-1034-4c¢1b-8420-
095d076a28bf/Pregnancy+QOutcome+in+South+Australia+2017+V1+Feb.pdf?M
OD=AJPERES&CACHEID=ROOTWORKSPACE-5a2705b2-1034-4c1b-8420-
095d076a28bf-n08dPLn


https://doi.org/10.1080/02646830802350831
https://doi.org/10.1007/s00404-009-1268-9
https://doi.org/10.1136/bmj.38376.603426.D3
https://doi.org/10.1111/birt.12247
https://doi.org/https:/doi.org/10.1016/j.jad.2011.06.061
https://doi.org/10.1186/1477-7525-7-40
http://mixedmethodsappraisaltoolpublic.pbworks.com/
https://doi.org/10.1111/j.1523-536X.2007.00161.x
https://doi.org/10.1111/j.1523-536X.2007.00161.x
https://doi.org/10.1055/s-0032-1314886
https://www.sahealth.sa.gov.au/wps/wcm/connect/5a2705b2-1034-4c1b-8420-095d076a28bf/Pregnancy+Outcome+in+South+Australia+2017+V1+Feb.pdf?MOD=AJPERES&CACHEID=ROOTWORKSPACE-5a2705b2-1034-4c1b-8420-095d076a28bf-n08dPLn
https://www.sahealth.sa.gov.au/wps/wcm/connect/5a2705b2-1034-4c1b-8420-095d076a28bf/Pregnancy+Outcome+in+South+Australia+2017+V1+Feb.pdf?MOD=AJPERES&CACHEID=ROOTWORKSPACE-5a2705b2-1034-4c1b-8420-095d076a28bf-n08dPLn
https://www.sahealth.sa.gov.au/wps/wcm/connect/5a2705b2-1034-4c1b-8420-095d076a28bf/Pregnancy+Outcome+in+South+Australia+2017+V1+Feb.pdf?MOD=AJPERES&CACHEID=ROOTWORKSPACE-5a2705b2-1034-4c1b-8420-095d076a28bf-n08dPLn
https://www.sahealth.sa.gov.au/wps/wcm/connect/5a2705b2-1034-4c1b-8420-095d076a28bf/Pregnancy+Outcome+in+South+Australia+2017+V1+Feb.pdf?MOD=AJPERES&CACHEID=ROOTWORKSPACE-5a2705b2-1034-4c1b-8420-095d076a28bf-n08dPLn

309

Priddis, H., Dahlen, H., & Schmied, V. (2012). What are the facilitators, inhibitors, and
implications of birth positioning? A review of the literature. Women Birth,
25(3), 100-106. https://doi.org/10.1016/j.wombi.2011.05.001

Prosser, S., Miller, Y., Thompson, R., & Redshaw, M. (2014). Why 'down under' is a
cut above: a comparison of rates of and reasons for caesarean section in England
and Australia. BMC Pregnancy Childbirth, 14, 149.
https://doi.org/10.1186/1471-2393-14-149

Rahman, A., Fisher, J., Bower, P., Luchters, S., Tran, T., Yasamy, M., Saxena, S., &
Waheed, W. (2013). Interventions for common perinatal mental disorders in
women in low- and middle-income countries: a systematic review and meta-
analysis. Bulletin of the World Health Organization, 91(8), 593-6011.
https://doi.org/10.2471/BLT.12.109819

RANZCOG. (2019). Intrapartum Fetal Surveillance Clinical Guidelines (Clinical
guideline, Issue. https://ranzcog.edu.au/RANZCOG_SITE/media/RANZCOG-
MEDIA/Women%27s%20Health/Statement%20and%20guidelines/Clinical-
Obstetrics/IFS-Guideline-4thEdition-2019.pdf?ext=.pdf

Redshaw, M., & Hockley, C. (2010). Institutional processes and individual responses:
Women's experiences of care in relation to cesarean birth. Birth, 37(2), 150-159.
https://doi.org/10.1111/].1523-536X.2010.00395.x

Reichert, J., Barron, M., & Fawcett, J. (1993). Changes in attitudes toward cesarean
birth. 22(2), 159-167. https://doi.org/10.1111/j.1552-6909.1993.th01795.x

Rezaei, N., Tavalaee, Z., Sayehmiri, K., Sharifi, N., & Daliri, S. (2018). The
relationship between quality of life and methods of delivery: A systematic
review and meta-analysis. Electronic physician, 10(4), 6596-6607.
https://doi.org/10.19082/6596

Rijnders, M., Baston, H., Schdnbeck, Y., van der Pal, K., Prins, M., Green, J., &
Buitendijk, S. (2008). Perinatal factors related to negative or positive recall of
birth experience in women 3 years postpartum in the Netherlands. Birth, 35(2),
107-116. https://doi.org/10.1111/j.1523-536X.2008.00223.x

Rosen, K., Dagbjartsson, A., Henriksson, B., Lagercrantz, H., & Kjellmer, 1. (1984,
May 15). The relationship between circulating catecholamines and ST waveform
in the fetal lamb electrocardiogram during hypoxia. American Journal of
Obstetrics and Gynecology, 149(2), 190-195. https://doi.org/10.1016/0002-
9378(84)90197-2

Rosen, K., & Lindecrantz, K. (1989, 1989). STAN-the Gothenburg model for fetal
surveillance during labour by ST analysis of the fetal electrocardiogram.
Clinical Physics and Physiological Measurement, 10 51-56.
https://doi.org/10.1088/0143-0815/10/4b/008

Ross-Cowdery, M., Lewis, C., Papic, M., Corbelli, J., & Schwarz, E. (2017).
Counseling About the Maternal Health Benefits of Breastfeeding and Mothers’


https://doi.org/10.1016/j.wombi.2011.05.001
https://doi.org/10.1186/1471-2393-14-149
https://doi.org/10.2471/BLT.12.109819
https://ranzcog.edu.au/RANZCOG_SITE/media/RANZCOG-MEDIA/Women%27s%20Health/Statement%20and%20guidelines/Clinical-Obstetrics/IFS-Guideline-4thEdition-2019.pdf?ext=.pdf
https://ranzcog.edu.au/RANZCOG_SITE/media/RANZCOG-MEDIA/Women%27s%20Health/Statement%20and%20guidelines/Clinical-Obstetrics/IFS-Guideline-4thEdition-2019.pdf?ext=.pdf
https://ranzcog.edu.au/RANZCOG_SITE/media/RANZCOG-MEDIA/Women%27s%20Health/Statement%20and%20guidelines/Clinical-Obstetrics/IFS-Guideline-4thEdition-2019.pdf?ext=.pdf
https://doi.org/10.1111/j.1523-536X.2010.00395.x
https://doi.org/10.1111/j.1552-6909.1993.tb01795.x
https://doi.org/10.19082/6596
https://doi.org/10.1111/j.1523-536X.2008.00223.x
https://doi.org/10.1016/0002-9378(84)90197-2
https://doi.org/10.1016/0002-9378(84)90197-2
https://doi.org/10.1088/0143-0815/10/4b/008

310

Intentions to Breastfeed. Maternal and Child Health Journal, 21(2), 234-241.
https://doi.org/10.1007/s10995-016-2130-x

Roux, S., & Rensburg, E. (2011). South African mothers' perceptions and experiences
of an unplanned Caesarean section. Journal of Psychology in Africa, 21, 429-
438. https://doi.org/10.1080/14330237.2011.10820477

Rowlands, 1., & Redshaw, M. (2012). Mode of birth and women's psychological and
physical wellbeing in the postnatal period. BMC Pregnancy and Childbirth, 12,
Article 138. https://doi.org/10.1186/1471-2393-12-138

Russell, J., Berney, L., Stansfeld, S., Lanz, D., Kerry, S., Chandola, T., & Bhui, K.
(2016). The role of qualitative research in adding value to a randomised
controlled trial: lessons from a pilot study of a guided e-learning intervention for
managers to improve employee wellbeing and reduce sickness absence. Trials,
17(1), 396. https://doi.org/10.1186/s13063-016-1497-8

Russell., K. (2017). Maternal Mental Health - Women's Voices. R. C. 0. O. a.
Gynaecologists.
https://www.rcog.org.uk/globalassets/documents/patients/information/maternal
mental-healthwomens-voices.pdf

Ryding, E., Wijma, K., & Wijma, B. (1998a). Experiences of emergency cesarean
section: A phenomenological study of 53 women. Birth, 25(4), 246-251.
https://doi.org/10.1046/].1523-536X.1998.00246.x

Ryding, E., Wijma, K., & Wijma, B. (1998b). Psychological impact of emergency
Cesarean section in comparison with elective Cesarean section, instrumental and
normal vaginal delivery. Journal of Psychosomatic Obstetrics and Gynaecology,
19(3), 135-144.

Ryding, E. L. W., K.; Wijma, B. (2000). Emergency cesarean section: 25 Women's
experiences [Article]. Journal of Reproductive and Infant Psychology, 18(1), 33-
39. https://doi.org/10.1080/02646830050001663

Sacco, A., Muglu, J., Navaratnarajah, R., & Hogg, M. (2015). ST analysis for
intrapartum fetal monitoring. The Obstetrician & Gynaecologist, 17(1), 5-12.
https://doi.org/10.1111/tog.12154

Safarinejad, M., Kolahi, A., & Hosseini, L. (2009). The effect of the mode of delivery
on the quality of life, sexual function, and sexual satisfaction in primiparous
women and their husbands. Journal of Sexual Medicine, 6(6), 1645-1667.
https://doi.org/10.1111/j.1743-6109.2009.01232.x

Saisto, T., Salmela-Aro, K., Nurmi, J., & Halmesmaki, E. (2001). Psychosocial
predictors of disappointment with delivery and puerperal depression. A
longitudinal study. Acta Obstet Gynecol Scand, 80(1), 39-45.
https://doi.org/10.1034/j.1600-0412.2001.800108.x


https://doi.org/10.1007/s10995-016-2130-x
https://doi.org/10.1080/14330237.2011.10820477
https://doi.org/10.1186/1471-2393-12-138
https://doi.org/10.1186/s13063-016-1497-8
https://www.rcog.org.uk/globalassets/documents/patients/information/maternalmental-healthwomens-voices.pdf
https://www.rcog.org.uk/globalassets/documents/patients/information/maternalmental-healthwomens-voices.pdf
https://doi.org/10.1046/j.1523-536X.1998.00246.x
https://doi.org/10.1080/02646830050001663
https://doi.org/10.1111/tog.12154
https://doi.org/10.1111/j.1743-6109.2009.01232.x
https://doi.org/10.1034/j.1600-0412.2001.800108.x

311

Salmelin, A., Wiklund, 1., Bottinga, R., Brorsson, B., Ekman-Ordeberg, G., Grimfors,
E., Hanson, U., Blom, M., & Persson, E. (2013). Fetal monitoring with
computerized ST analysis during labor: a systematic review and meta-analysis.
Acta Obstet Gynecol Scand, 92(1), 28-39. https://doi.org/10.1111/a0gs.12009

Sandall, J., Tribe, R., Avery, L., Mola, G., Visser, G., Homer, C., Gibbons, D., Kelly,
N., Kennedy, H., Kidanto, H., Taylor, P., & Temmerman, M. (2018). Short-term
and long-term effects of caesarean section on the health of women and children.
The Lancet, 392, 1349-1357. https://doi.org/10.1016/S0140-6736(18)31930-5

Sarah, S., Forozan, S., & Leila, D. (2017). The relationship between model of delivery
and postpartum depression. Annals of Tropical Medicine and Public Health,
10(4), 874-877. https://doi.org/10.4103/ATMPH.ATMPH_236_17

Sawyer, A., Ayers, S., Abbott, J., Gyte, G., Rabe, H., & Duley, L. (2013). Measures of
satisfaction with care during labour and birth: a comparative review. BMC
Pregnancy and Childbirth, 13, 108-108. https://doi.org/10.1186/1471-2393-13-
108

Sawyer, A., Rabe, H., Abbott, J., Gyte, G., Duley, L., & Ayers, S. (2013). Parents'
experiences and satisfaction with care during the birth of their very preterm
baby: a qualitative study. Bjog, 120(5), 637-643. https://doi.org/10.1111/1471-
0528.12104

Schuit, E., Amer-Wahlin, I., Ojala, K., Vayssiere, C., Westerhuis, M. E., Marsal, K.,
Tekay, A., Saade, G. R., Visser, G. H., Groenwold, R. H., Moons, K. G., Mol,
B. W., & Kwee, A. (2013). Effectiveness of electronic fetal monitoring with
additional ST analysis in vertex singleton pregnancies at >36 weeks of gestation:
an individual participant data metaanalysis. American ournal of Obstetrics &
Gynecology, 208(3). https://doi.org/10.1016/j.aj0og.2013.01.028

Schwarz, E., Ray, R., Stuebe, A., Allison, M., Ness, R., Freiberg, M., & Cauley, J.
(2009). Duration of lactation and risk factors for maternal cardiovascular
disease. Obstetrics & Gynecology, 113(5), 974-982.
https://doi.org/10.1097/01.A0G.0000346884.67796.ca

Sekhon, M., Cartwright, M., & Francis, J. (2017). Acceptability of healthcare
interventions: an overview of reviews and development of a theoretical
framework. BMC Health Services Research, 17(1), 88.
https://doi.org/10.1186/s12913-017-2031-8

Shaw, E., Levitt, C., Wong, S., & Kaczorowski, J. (2006). Systematic Review of the
Literature on Postpartum Care: Effectiveness of Postpartum Support to Improve
Maternal Parenting, Mental Health, Quality of Life, and Physical Health. Birth,
33(3). https://doi.org/10.1111/j.1523-536X.2006.00106.x

Shorten, A., Shorten, B., & Kennedy, H. (2014). Complexities of choice after prior
cesarean: a narrative analysis. Birth, 41(2), 178-184.
https://doi.org/10.1111/birt.12082


https://doi.org/10.1111/aogs.12009
https://doi.org/10.1016/S0140-6736(18)31930-5
https://doi.org/10.4103/ATMPH.ATMPH_236_17
https://doi.org/10.1186/1471-2393-13-108
https://doi.org/10.1186/1471-2393-13-108
https://doi.org/10.1111/1471-0528.12104
https://doi.org/10.1111/1471-0528.12104
https://doi.org/10.1016/j.ajog.2013.01.028
https://doi.org/10.1097/01.AOG.0000346884.67796.ca
https://doi.org/10.1186/s12913-017-2031-8
https://doi.org/10.1111/j.1523-536X.2006.00106.x
https://doi.org/10.1111/birt.12082

312

Simkin, P. (1992). Just another day in a woman's life? Part 11: Nature and consistency of
women's long-term memories of their first birth experiences. Birth, 19(2), 64-81.
https://doi.org/10.1111/j.1523-536x.1992.tb00382.x

Smarandache, A., Kim, T., Bohr, Y., & Tamim, H. (2016). Predictors of a negative
labour and birth experience based on a national survey of Canadian women.
BMC Pregnancy Childbirth

16(1), 114. https://doi.org/10.1186/s12884-016-0903-2

Smith, V., Begley, C., & Devane, D. (2017). Chapter 10 Technology in childbirth:
exploring women's views of fetal monitoring during labour - a systematic
review. In New thinking on improving maternity care. International perspectives
(pp. 170-193). Pinter and Martin.

Smorti, M., Ponti, L., & Pancetti, F. (2019, 2019-October-24). A Comprehensive
Analysis of Post-partum Depression Risk Factors: The Role of Socio-
Demographic, Individual, Relational, and Delivery Characteristics [Original
Research]. Frontiers in Public Health, 7(295).
https://doi.org/10.3389/fpubh.2019.00295

Snowdon, C. (2015). Qualitative and mixed methods research in trials. Trials, 16(1),
558. https://doi.org/10.1186/s13063-015-1084-4

Snydal, S. (1988). Responses of laboring women to fetal heart rate monitoring. A
critical review of the literature. J Nurse Midwifery, 33(5), 208-216.
https://doi.org/10.1016/0091-2182(88)90213-3

Soderquist, J., Wijma, K., & Wijma, B. (2002). Traumatic stress after childbirth: the
role of obstetric variables. J Psychosom Obstet Gynaecol, 23(1), 31-39.
https://doi.org/10.3109/01674820209093413

Soet, J., Brack, G., & Dilorio, C. (2003). Prevalence and predictors of women's
experience of psychological trauma during childbirth. Birth, 30(1), 36-46.
https://doi.org/10.1046/j.1523-536X.2003.00215.x

Somera, M., Feeley, N., & Ciofani, L. (2010). Women's experience of an emergency
caesarean birth. Journal of clinical nursing, 19(19-20), 2824-2831.
https://doi.org/10.1111/j.1365-2702.2010.03230.x

Spaich, S., Welzel, G., Berlit, S., Temerinac, D., Tuschy, B., Sitterlin, M., & Kehl, S.
(2013). Mode of delivery and its influence on women's satisfaction with
childbirth. European Journal of Obstetrics Gynecology and Reproductive
Biology, 170(2), 401-406. https://doi.org/10.1016/j.ejogrb.2013.07.040

Starkman, M. (1976). Psychological responses to the use of the fetal monitor during
labor. Psychosomatic Medicine 38(4), 269-277.

Stewart, C., & Henshaw, C. (2002). Midwives and perinatal mental health. British
Journal of Midwifery, 10(2), 117-121.
https://doi.org/10.12968/bjom.2002.10.2.10186


https://doi.org/10.1111/j.1523-536x.1992.tb00382.x
https://doi.org/10.1186/s12884-016-0903-2
https://doi.org/10.3389/fpubh.2019.00295
https://doi.org/10.1186/s13063-015-1084-4
https://doi.org/10.1016/0091-2182(88)90213-3
https://doi.org/10.3109/01674820209093413
https://doi.org/10.1046/j.1523-536X.2003.00215.x
https://doi.org/10.1111/j.1365-2702.2010.03230.x
https://doi.org/10.1016/j.ejogrb.2013.07.040
https://doi.org/10.12968/bjom.2002.10.2.10186

313

Stewart, R. (2007). Maternal depression and infant growth: a review of recent evidence.
Maternal and Child Nutrition, 3(2), 94-107. https://doi.org/10.1111/j.1740-
8709.2007.00088.x

Storksen, H., Garthus-Niegel, S., Vangen, S., & Eberhard-Gran, M. (2013). The impact
of previous birth experiences on maternal fear of childbirth. Acta Obstet
Gynecol Scand, 92(3), 318-324. https://doi.org/10.1111/a0gs.12072

Stuebe, A. (2009). The risks of not breastfeeding for mothers and infants. Reviews in
Obstetrics & Gynecology, 2(4), 222-231.

Sword, W., Kurtz Landy, C., Thabane, L., Watt, S., Krueger, P., Farine, D., & Foster,
G. (2011). Is mode of delivery associated with postpartum depression at 6
weeks: a prospective cohort study. BJOG: An International Journal of
Obstetrics & Gynaecology, 118(8), 966-977. https://doi.org/10.1111/].1471-
0528.2011.02950.x

Symonds, E., Chang, A., & Sahota, D. (1999). The R-R" interval and the
cardiotocograph, in Fetal Electrocardiography. In Fetal Electrocardiography
(pp. 69-88). Imperial College Press.
https://doi.org/10.1142/9781848161702_0005

Tadevosyan, M., Ghazaryan, A., Harutyunyan, A., Petrosyan, V., Atherly, A., &
Hekimian, K. (2019). Factors contributing to rapidly increasing rates of cesarean
section in Armenia: a partially mixed concurrent quantitative-qualitative equal
status study. BMC Pregnancy and Childbirth, 19(1), 2.
https://doi.org/10.1186/s12884-018-2158-6

Taheri, M., Takian, A., Taghizadeh, Z., Jafari, N., & Sarafraz, N. (2018). Creating a
positive perception of childbirth experience: systematic review and meta-
analysis of prenatal and intrapartum interventions. Reproductive health, 15(1),
73-73. https://doi.org/10.1186/s12978-018-0511-x

Tham, V., Christensson, K., & Ryding, E. (2007). Sense of coherence and symptoms of
post-traumatic stress after emergency caesarean section. Acta Obstet Gynecol
Scand, 86(9), 1090-1096. https://doi.org/10.1080/00016340701507693

Tham, V., Ryding, E., & Christensson, K. (2010). Experience of support among
mothers with and without post-traumatic stress symptoms following emergency
caesarean section. Sexual and Reproductive Healthcare, 1(4), 175-180.
https://doi.org/10.1016/j.srhc.2010.06.004

The Royal Australian and New Zealand College of Obstetricians and Gynaecologists.
(2019). Intrapartum Fetal Surveillance Clinical Guidelines.

Thulier, D., & Mercer, J. (2009). Variables associated with breastfeeding duration.
Journal of Obstetric, Gynecologic, & Neonatal Nursing, 38(3), 259-268.
https://doi.org/10.1111/j.1552-6909.2009.01021.x


https://doi.org/10.1111/j.1740-8709.2007.00088.x
https://doi.org/10.1111/j.1740-8709.2007.00088.x
https://doi.org/10.1111/aogs.12072
https://doi.org/10.1111/j.1471-0528.2011.02950.x
https://doi.org/10.1111/j.1471-0528.2011.02950.x
https://doi.org/10.1142/9781848161702_0005
https://doi.org/10.1186/s12884-018-2158-6
https://doi.org/10.1186/s12978-018-0511-x
https://doi.org/10.1080/00016340701507693
https://doi.org/10.1016/j.srhc.2010.06.004
https://doi.org/10.1111/j.1552-6909.2009.01021.x

314

Timmins, F., & McCabe, C. (2005). How to conduct an effective literature search.
Nursing Standard, 20(11), 41-47.
https://doi.org/10.7748/ns2005.11.20.11.41.¢4010

Timonen, S., & Holmberg, K. (2018). The importance of the learning process in ST
analysis interpretation and its impact in improving clinical and neonatal
outcomes. American Journal of Obstetrics & Gynecology, 218(6).
https://doi.org/10.1016/j.aj0g.2018.03.017

Tracy, S. J. (2010). Qualitative Quality: Eight “Big-Tent” Criteria for Excellent
Qualitative Research. Qualitative Inquiry, 16(10), 837-851.
https://doi.org/10.1177/1077800410383121

Trivino-Juarez, J., Romero-Ayuso, D., Nieto-Pereda, B., Forjaz, M., Criado-Alvarez, J.,
Arruti-Sevilla, B., Aviles-Gamez, B., Oliver-Barrecheguren, C., Mellizo-Diaz,
S., Soto-Lucia, C., & Pla-Mestre, R. (2017). Health related quality of life of
women at the sixth week and sixth month postpartum by mode of birth. Women
Birth, 30(1), 29-39. https://doi.org/10.1016/j.wombi.2016.06.005

Tully, K., & Ball, H. (2013). Misrecognition of need: Women's experiences of and
explanations for undergoing cesarean delivery. Social Science and Medicine, 85,
103-111. https://doi.org/10.1016/j.socscimed.2013.02.039

Turnbull, D., Salter, A., Simpson, B., Mol, B., Chandraharan, E., McPhee, A,
Symonds, I., Benton, M., Kuah, S., Matthews, G., Howard, K., & Wilkinson, C.
(2019). Comparing the effect of STan (cardiotocographic electronic fetal
monitoring (CTG) plus analysis of the ST segment of the fetal
electrocardiogram) with CTG alone on emergency caesarean section rates: study
protocol for the STan Australian Randomised controlled Trial (START). Trials,
20(1), 539. https://doi.org/10.1186/s13063-019-3640-9

Ukpong, D., & Owolabi, A. (2006). Postpartum emotional distress: A controlled study
of Nigerian women after caesarean childbirth. Journal of Obstetrics and
Gynaecology, 26(2), 127-129. https://doi.org/10.1080/01443610500443386

Vayssiere, C., David, E., Meyer, N., Haberstich, R., Sebahoun, V., Roth, E., Favre, R.,
Nisand, I., & Langer, B. (2007). A French randomized controlled trial of ST-
segment analysis in a population with abnormal cardiotocograms during labor.
American Journal of Obstetrics and Gynecology, 197(3).
https://doi.org/10.1016/j.ajog.2007.07.007

Victora, C., Horta, B., Loret de Mola, C., Quevedo, L., Pinheiro, R. T., Gigante, D.,
Gongalves, H., & Barros, F. (2015). Association between breastfeeding and
intelligence, educational attainment, and income at 30 years of age: a
prospective birth cohort study from Brazil. The Lancet, 3(4).
https://doi.org/10.1016/S2214-109X(15)70002-1

Vogel, D., Falter-Wagner, C. M., Schoofs, T., Kramer, K., Kupke, C., & Vogeley, K.
(2019). Interrupted Time Experience in Autism Spectrum Disorder: Empirical


https://doi.org/10.7748/ns2005.11.20.11.41.c4010
https://doi.org/10.1016/j.ajog.2018.03.017
https://doi.org/10.1177/1077800410383121
https://doi.org/10.1016/j.wombi.2016.06.005
https://doi.org/10.1016/j.socscimed.2013.02.039
https://doi.org/10.1186/s13063-019-3640-9
https://doi.org/10.1080/01443610500443386
https://doi.org/10.1016/j.ajog.2007.07.007
https://doi.org/10.1016/S2214-109X(15)70002-1

315

Evidence from Content Analysis. J Autism Dev Disord, 49(1), 22-33.
https://doi.org/10.1007/s10803-018-3771-y

Vossbeck-Elsebusch, A., Freisfeld, C., & Ehring, T. (2014). Predictors of posttraumatic
stress symptoms following childbirth. BMC Psychiatry, 14(1).
https://doi.org/10.1186/1471-244X-14-200

Waldenstrom, U. (1999). Experience of labor and birth in 1111 women. J Psychosom
Res, 47(5), 471-482. https://doi.org/10.1016/50022-3999(99)00043-4

Westerhuis, M., Visser, G., Moons, K., van Beek, E., Benders, M., Bijvoet, S., van
Dessel, H., Drogtrop, A., van Geijn, H., Graziosi, G., Groenendaal, F., van Lith,
J., Nijhuis, J., Oei, S., Oosterbaan, H., Porath, M., Rijnders, R., Schuitemaker,
N., Sopacua, L., van der Tweel, 1., Wijnberger, L., Willekes, C., Zuithoff, N.,
Mol, B., & Kwee, A. (2010). Cardiotocography plus ST analysis of fetal
electrocardiogram compared with cardiotocography only for intrapartum
monitoring: a randomized controlled trial. Obstet Gynecol, 115(6), 1173-1180.
https://doi.org/10.1097/A0G.0b013e3181dfffd6

Westgate, J., Bennet, L., Brabyn, C., Williams, C., & Gunn, A. (2001). ST waveform
changes during repeated umbilical cord occlusions in near-term fetal sheep.
American Journal of Obstetrics & Gynecology, 184(4), 743-751.
https://doi.org/10.1067/mob.2001.111932

Westgate, J., Harris, M., Curnow, J., & Greene, K. (1992). Randomised trial of
cardiotocography alone or with ST waveform analysis for intrapartum
monitoring. Lancet, 340(8813), 194-198. https://doi.org/10.1016/0140-
6736(92)90465-f

Westgate, J., Harris, M., Curnow, J., & Greene, K. (1993). Plymouth randomized trial
of cardiotocogram only versus ST waveform plus cardiotocogram for
intrapartum monitoring in 2400 cases. American Journal of Obstetrics and
Gynecology, 169(5), 1151-1160.

Wijma, K., Ryding, E., & Wijma, B. (2002). Predicting psychological well-being after
emergency caesarean section: A preliminary study. Journal of Reproductive and
Infant Psychology, 20(1), 25-36. https://doi.org/10.1080/02646830220106776

Wiklund, 1., Edman, G., Larsson, C., & Andolf, E. (2009). First-time mothers and
changes in personality in relation to mode of delivery. J Adv Nurs, 65(8), 1636-
1644. https://doi.org/10.1111/j.1365-2648.2009.05018.x

Wiklund, 1., Edman, G., Ryding, E., & Andolf, E. (2008). Expectation and experiences
of childbirth in primiparae with cesarean section. Obstetric Anesthesia Digest,
28(4). https://doi.org/10.1097/01.20a.0000337906.65933.2¢e

Wilkinson, C., Kuah, S., Bryson, K., Mayes, M., Matthews, G., Mol, B., Chandraharan,
E., McPhee, A., Salter, A., Symonds, I., & Turnbull, D. (2017). A pilot
randomised trial of STan fetal monitoring compared with CTG monitoring alone


https://doi.org/10.1007/s10803-018-3771-y
https://doi.org/10.1186/1471-244X-14-200
https://doi.org/10.1016/s0022-3999(99)00043-4
https://doi.org/10.1097/AOG.0b013e3181dfffd6
https://doi.org/10.1067/mob.2001.111932
https://doi.org/10.1016/0140-6736(92)90465-f
https://doi.org/10.1016/0140-6736(92)90465-f
https://doi.org/10.1080/02646830220106776
https://doi.org/10.1111/j.1365-2648.2009.05018.x
https://doi.org/10.1097/01.aoa.0000337906.65933.2e

316

Journal of Paediatrics and Child Health,
https://onlinelibrary.wiley.com/doi/abs/10.1111/jpc.13494 315

Women's and Children's Health Network. (2019). Women's and Baby's Division.
http://www.wch.sa.gov.au/services/az/divisions/wab/index.html

Wong, L. (2007). Summarizing research findings: systematic review and meta-analysis.
Malaysian Family Physician, 2(1), 8-12.
https://www.ncbi.nlm.nih.gov/pubmed/25606070

https://www.ncbi.nlm.nih.gov/pmc/articlessPMC4170322/

World Health Organization. (2015). WHO Statement on Caesarean Section Rates.
(WHO/RHR/15.02)

World Health Organization. (2020). Breastfeeding recommendations.
https://www.who.int/health-topics/breastfeeding

Xie, R., Lei, J., Wang, S., Xie, H., Walker, M., & Wen, S. (2011). Cesarean section and
postpartum depression in a cohort of Chinese women with a high cesarean
delivery rate. Journal of Women's Health, 20(12), 1881-1886.
https://doi.org/10.1089/jwh.2011.2842

Xu, H., Ding, Y., Ma, Y., Xin, X., & Zhang, D. (2017). Cesarean section and risk of
postpartum depression: A meta-analysis. J Psychosom Res, 97, 118-126.
https://doi.org/10.1016/j.jpsychores.2017.04.016

Yang, S., Shen, L., Ping, T., Wang, Y., & Chien, C. (2011). The delivery mode and
seasonal variation are associated with the development of postpartum
depression. Journal of Affective Disorders, 132(1-2), 158-164.
https://doi.org/https://doi.org/10.1016/j.jad.2011.02.009

Zanardo, V., Soldera, G., Volpe, F., Giliberti, L., Parotto, M., Giustardi, A., & Straface,
G. (2016). Influence of elective and emergency cesarean delivery on mother
emotions and bonding. Early Human Development, 99, 17-20.
https://doi.org/10.1016/j.earlhumdev.2016.05.006

Zanardo, V., Svegliado, G., Cavallin, F., Giustardi, A., Cosmi, E., Litta, P., &
Trevisanuto, D. (2010). Elective cesarean delivery: does it have a negative effect
on breastfeeding? Birth, 37(4), 275-279. https://doi.org/10.1111/j.1523-
536X.2010.00421.x


https://onlinelibrary.wiley.com/doi/abs/10.1111/jpc.13494_315
http://www.wch.sa.gov.au/services/az/divisions/wab/index.html
https://www.ncbi.nlm.nih.gov/pubmed/25606070
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4170322/
https://www.who.int/health-topics/breastfeeding
https://doi.org/10.1089/jwh.2011.2842
https://doi.org/10.1016/j.jpsychores.2017.04.016
https://doi.org/https:/doi.org/10.1016/j.jad.2011.02.009
https://doi.org/10.1016/j.earlhumdev.2016.05.006
https://doi.org/10.1111/j.1523-536X.2010.00421.x
https://doi.org/10.1111/j.1523-536X.2010.00421.x



