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ABSTRACT 

Introduction 

Vasa praevia is one of the causes of perinatal mortality and morbidity. In 2012, the Royal 

Australian and New Zealand College of Obstetricians and Gynaecologists issued the first 

national guidance on vasa praevia. This statement recommended screening women who 

have risk factors for vasa praevia, and early caesarean section for women with an 

antenatal diagnosis of vasa praevia. These interventions are to improve perinatal 

outcomes.  

The rarity of this condition has been a significant obstacle for health researchers to 

conduct high-impact quality studies to enable the development of a national clinical 

guideline. Hence, women with this condition often seem to receive different approaches 

from care providers, which has been shown to cause stress and worry in some women.  

Methods 

Utilising a mixed methods design, this thesis aimed to investigate the views of midwives 

and obstetricians regarding antenatal diagnosis of vasa praevia, describe the impact of 

perinatal deaths due to vasa praevia on these clinicians, and identify the actions 

required to improve the capabilities of these professional groups to care for the affected 

women. Phase one investigated the views and current practice of 453 obstetricians in 

Australia and New Zealand through a bi-national survey. In Phase two, a descriptive 

qualitative research, 22 obstetricians and 20 midwives practising across Australia were 

interviewed to explore the experience of caring for women with vasa praevia.  

Results 

There was a lack of consensus from obstetricians on the definition of vasa praevia. 

Despite high acceptability of screening women with risk factors for vasa praevia (70%), 

there was a low awareness (17%) about the risk factors. The qualitative study identified 

the devastating impact of adverse perinatal outcomes due to undiagnosed vasa praevia 
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on the midwives and obstetricians. This was a driving force for antenatal screening and 

diagnosis. However, lack of knowledge at the clinician level and lack of local policy, 

information for women and research about vasa praevia at the health system level were 

the reported barriers to the provision of safe, high-quality care.  

Conclusion 

The findings establish the need for standardising the process of screening, diagnosis and 

care of women with vasa praevia. This can be achieved by developing local policies at 

each ultrasound facility and maternity hospital, educating clinicians, and developing lay 

information for women affected by this condition. Furthermore, clinicians should be 

prepared and supported to deal with adverse patient outcomes, and work with families 

to improve experiences and outcomes.   
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CHAPTER 1: INTRODUCTION  

In 1801, Jean Lobstein, a German-French obstetrician, surgeon and professor in 

pathological anatomy in Strasbourg (1777-1835), described a pregnancy complication 

called vasa praevia for the first time (Lobstein 1801). Following this initial description of 

ruptured vasa praevia, the literature has seen many papers and reports published on 

healthy babies who had suddenly died in the uterus or immediately after being born to 

mothers who had this uncommon but serious condition.  

Vasa praevia occurs when a fetal vessel(s), which is not protected by Wharton’s jelly or 

placenta, runs through the amniotic membranes over or close to the woman’s internal 

cervical os (Oyelese & Smulian 2006). If the vessel is ruptured, significant bleeding from 

the fetus will occur. As a term baby usually only has around 250-300 mLs of blood (80-

100 ml/kg), fetal haemorrhage may cause rapid haemorrhagic shock and lead to 

significant adverse outcomes for the baby including death (Gagnon 2017; Jauniaux et al. 

2018).  

Vasa praevia is rare, having a prevalence of around 1 in 5000 births (Sullivan et al. 2017), 

but is associated with a high rate of perinatal mortality if it is not diagnosed during 

pregnancy and managed appropriately (Oyelese et al. 2004). Despite its seriousness, 

vasa praevia has been under-recognised and under-researched by the maternity care 

providers and researchers. Fortunately, there has been an increasing effort in raising 

awareness about the key role of antenatal diagnosis with ultrasound to improve the 

perinatal outcomes of women with vasa praevia in Australia (Marr et al. 2013) and 

internationally (Gagnon 2017; Jauniaux et al. 2018).  

The concept of antenatal screening and diagnosis of vasa praevia has been a subject of 

some international controversy and debate among clinicians and policymakers 

(Atkinson & Oyelese 2013; Nishtar & Wood 2012; Ruiter, Mol & Pajkrt 2017). This is 

particularly in relation to routine screening for all women as the condition is uncommon. 

Nevertheless, women affected by vasa praevia often have a number of factors that may 
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highlight those more at risk including multiple pregnancies and/or pregnancies 

conceived following in-vitro fertilisation (IVF) (Jauniaux, Melcer & Maymon 2017; Ruiter 

et al. 2016; Sullivan et al. 2017). With the increasing number of pregnant women 

conceived using IVF, there are more women who are at risk of vasa praevia (Melcer et 

al. 2018). Further chapters in this thesis will describe and quantify the risk factors in 

more depth.  

While vasa praevia is rare, it still impacts women, families and care providers, especially 

if there are tragic outcomes. The experience for women in Australia has been studied in 

qualitative research that I led prior to commencing this Doctor of Philosopy (PhD) (Javid 

et al. 2014) and will be discussed later. This PhD thesis, therefore, focused on the 

clinicians, especially the midwives and doctors, and aimed to investigate their views and 

clinical practice in relation to screening and/or diagnosis of vasa praevia, to explore the 

experiences of caring for women with unanticipated vasa praevia, and to identify the 

actions required to improve perinatal outcomes and quality of maternity care for 

women with this condition.  

This introductory chapter presents a description of vasa praevia and the impact of this 

condition on women and their babies, particularly when it is not diagnosed during 

pregnancy. The chapter provides a summary of the changing diagnostic paradigm over 

time highlighting some of the current controversies, and describes the current national 

and international guidelines on vasa praevia. An overview of the current Australian 

maternity system is given to set the context for the study. The impetus for the thesis is 

also addressed. The chapter concludes by outlining the aim and structure of the thesis.     

1.1 Definition of vasa praevia 

Vasa praevia comes from the Latin words ‘vasa’ which is a plural of ‘vas’ meaning “an 

anatomical vessel”; ‘prae’ or ‘pre’ means “before”, “prior to”, “in advance ”, “in front 

of”; and ‘via’ means “by way of” (Merriam-Webster Dictionary 2019). 
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There are two types of vasa praevia as described by the Society for Maternal-Fetal 

Medicine (SMFM 2015). Type I occurs with a velamentous cord insertion. In this type, 

the umbilical cord inserts into the amniotic membranes instead of the normal insertion 

to the middle of the placenta. The fetal vessel(s), then, comes out of the umbilical cord 

and runs unprotected through the membranes to reach the placenta (normally, the fetal 

blood vessels are protected by Wharton’s jelly of the umbilical cord or placenta). 

Velamentous cord insertions are only classified as vasa praevia if the exposed fetal 

vessel(s) traverses over or close to the cervix. Vasa praevia occurs in 1-10% of the 

pregnancies complicated with velamentous cord insertion (UK National Screening 

Committee 2017). Type 2 vasa praevia occurs with bilobed, succenturiate lobed or multi-

lobed placenta, where exposed fetal vessel(s) run within the membranes between lobes 

of placenta across or close to the cervix (SMFM 2015).  

1.2 Impact of vasa praevia 

The ramifications of vasa praevia may be catastrophic for a woman and her baby. The 

unprotected fetal vessel(s) may rupture when the woman goes into labour and/or when 

the membranes rupture (either spontaneously or artificially), causing rapid fetal 

bleeding (Jauniaux et al. 2018). The sudden, unanticipated fetal bleeding may quickly 

lead to fetal hypoxia, anaemia, haemorrhagic shock and even death of the baby in an 

extremely short period of time (Bronsteen et al. 2013).  

Vasa praevia is associated with a high rate of perinatal mortality and morbidity if it is not 

diagnosed during pregnancy and managed appropriately (Oyelese et al. 2004; Sullivan 

et al. 2017). Sullivan et al. conducted the first national population-based prospective 

study of vasa praevia in Australia using the Australasian Maternity Outcomes 

Surveillance System (AMOSS). During the study period (May 1, 2013 to April 30, 2014), 

63 women with a diagnosis of vasa praevia gave birth in Australia. Women who were 

diagnosed with ultrasound antenatally (92%, 58/63) had no perinatal death. However, 

the perinatal mortality rate was 40% (2/5) for five women who were diagnosed during 

labour and birth (Sullivan et al. 2017).   
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Oyelese and colleagues conducted a larger study of vasa praevia in the United States of 

America (USA) that included 155 women with vasa praevia; 61 with antenatal diagnosis 

and 94 with no antenatal diagnosis (Oyelese et al. 2004). The study demonstrated that 

29 out of 94 (30.1%) women who were not diagnosed with vasa praevia antenatally had 

a stillbirth, whereas only one out of 61 (1.6%) women diagnosed during pregnancy 

experienced this outcome (P<0.001). The neonatal mortality rate was also significantly 

higher when vasa praevia was not detected during pregnancy; 24 out 65 babies who 

were born alive died soon after birth (36.9%) when their mothers had not been 

diagnosed antenatally, compared to one out of 60 (1.67%) when vasa praevia was 

detected during pregnancy (P< 0.001) (Oyelese et al. 2004).  

Vasa praevia is also associated with adverse neonatal outcomes, including anaemia, 

asphyxia, respiratory distress syndrome, haemorrhagic shock, and hypoxic-ischemic 

encephalopathy, if it is not diagnosed antenatally (Bronsteen et al. 2013; Fung & Lau 

1998; Van Steenis et al. 2016). A literature review of 34 papers published during 1980-

1997 included 48 women with vasa praevia; 43 had singleton and five had twin 

pregnancies (Fung & Lau 1998). The review found that 13 out of 31 (41.9%) babies had 

anaemia and/or required blood transfusion when vasa praevia was not diagnosed 

antenatally, compared to one out of 22 (4.5%) when vasa praevia was diagnosed 

antenatally (Fung & Lau 1998).  

1.3 An overview history of gradual change in the diagnostic 

paradigm 

As mentioned earlier, vasa praevia was first described by Lobstein in 1801 (Lobstein 

1801). Clearly then ultrasonography was not available, and maternity care was provided 

only by utilisation of clinicians’ hands and fingers and observational skills (Oyelese 2001). 

Prior to the availability of ultrasound, vasa praevia was only diagnosed during labour by 

palpating the fetal vessels through the woman’s dilated cervix (Barham 1968; Curl & 

Johnson 1968; Kouyoumdjian 1980; Pahuja 1976; Young, Yule & Barham 1991), or when 

the membranes were ruptured and there was painless vaginal bleeding with the fetal 
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heart rate slowing, or when fetal monitoring was available, showing bradycardia (Curl & 

Johnson 1968; Dougall & Baird 1987; Naftolin & Mishell 1965) or a sinusoidal pattern 

(Antoine et al. 1982; Kruitwagen & Nijhuis 1991; Pun & Ng 1987). Following the birth of 

an anaemic, hypoxic or stillborn baby, vasa praevia was diagnosed postnatally by clinical 

examination of the placenta, and visualisation of (ruptured) fetal vessel(s) in the 

membranes.  

In the pre-ultrasound period, the rate of perinatal mortality due to ruptured fetal vessels 

and fetal haemorrhage was extremely high and reported to be around 79-83% in women 

with singleton pregnancies (Paulino 1970; Torrey 1952). In 1970, Eliseo Paulino, an 

American doctor from Washington D. C. reported six women with vasa praevia during 

1958-1968; four had a stillbirth and one had a neonatal death due to ruptured vasa 

praevia (Paulino 1970). Among these six women, five had no antepartum diagnosis of 

vasa praevia. One woman, however, was diagnosed with vasa praevia by an obstetrician 

who palpated ‘the presence of the vessel in front of the presenting part before a careful 

amniotomy was done’ (Paulino 1970, p. 252). That baby died postnatally after being 

born vaginally by a low-forceps delivery.  

During the pre-ultrasound period, antenatal diagnosis of vasa praevia before rupture of 

the membranes and vaginal bleeding was rarely reported in the literature. In 1968, Dr 

K.A. Barham, an Australian obstetrician in Melbourne, Australia, reported diagnosing 

vasa praevia using amnioscopy (Barham 1968). Amnioscopy, ‘the endoscopic 

examination of the membranes in the region of the internal os of the pregnant uterus’, 

was ‘the preferred method of surgical induction’ of labour in his hospital in 1967 (Barham 

1968, p. 398-400). While doing an amnioscopy to perform artificial rupture of the 

membranes (ARM) for a woman, Dr Barham visualised a vessel ‘coursing transversely 

across the membranes’ (Barham 1968, p.399). Instead of doing an ARM, Dr Barham 

performed a caesarean section (CS) to save the baby. Similarly, a study in Finland 

reported that visualisation of a fetal vessel in membranes during amnioscopy led to an 

antepartum diagnosis of vasa praevia; therefore, an emergency CS was conducted 
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(Paavonen et al. 1984). Fortunately, both of these women gave birth to healthy babies 

as the vasa praevia was identified before the vessels were ruptured. 

In 1987, Gianopoulos et al. described the first antenatal diagnosis of vasa praevia using 

ultrasound, which informed the obstetrician to perform a CS to improve perinatal 

outcomes for the affected woman (Gianopoulos et al. 1987). The authors concluded: 

‘We submit that one can use careful ultrasonography for the antenatal diagnosis of vasa 

praevia’ (Gianopoulos et al. 1987, p. 490). Advances in ultrasound technology and its 

use in maternity care have improved maternal, fetal and neonatal health. In fact, the 

largest study of vasa praevia to date, which was conducted in the USA and included 155 

women with vasa praevia, reported 97% survival rate in women who had an antenatal 

diagnosis, compared to 44% in those who did not (Oyelese et al. 2004).  

Soon after Gianopoulos et al. published their paper in 1987, the use of transvaginal and 

colour Doppler ultrasound1 was described by Nelson et al. in 1990 for the first time to 

diagnose vasa praevia in a woman who had a velamentous cord insertion (Nelson, 

Melone & King 1990). The authors reported that ‘this combination of ultrasound 

techniques facilitates the diagnosis and should improve accuracy’ (Nelson, Melone & 

King 1990, p. 509). It was, however, only during and after 2000 that cohort studies of 

more than 10 cases were reported in the literature (Catanzarite et al. 2001; Lee et al. 

2000; Smorgick et al. 2010).   

Although grey scale ultrasound made the antenatal diagnosis of vasa praevia possible, 

further advances in colour Doppler and transvaginal ultrasound have significantly 

improved the accuracy of diagnosis. In 2015, a systematic review conducted by Ruiter 

et al. demonstrated that vasa praevia could be diagnosed accurately during pregnancy 

when transvaginal and colour Doppler ultrasound were utilised together (Ruiter et al. 

2015). The review reported on eight cohort studies (two prospective and six 

                                                      

1 Colour Doppler ultrasound is one method of ultrasound examination that is used to identify and measure 
blood flow. The information coded in colour detects whether the blood flow is towards (red) or away 
(blue) from the ultrasound transducer.  



7 

 

retrospective) from 1998 to 2013, including 442,633 women, of which 138 had vasa 

praevia. Antenatal diagnosis of vasa praevia was demonstrated to have a median 

detection rate of 93% and specificity rate of 99-100% (Ruiter et al. 2015), although the 

two prospective studies reported a detection rate of 100% for antenatal diagnosis of 

vasa praevia (Catanzarite et al. 2001; Nomiyama, Toyota & Kawano 1998). Diagnosis of 

vasa praevia using ultrasound was missed when the scan was done transabdominally, 

did not use colour Doppler and/or was conducted in the third trimester only (Ruiter et 

al. 2015).      

1.4 Impetus for the thesis 

It is clear that vasa praevia has a significant impact on women and their babies. Some of 

the adverse perinatal outcomes due to rupture of a vasa praevia vessel(s) in women who 

are not diagnosed antenatally have been described earlier in this chapter. Vasa praevia 

adversely impacts women and their families even it is diagnosed during pregnancy. A 

woman with an antenatal diagnosis of vasa praevia may need to be admitted to hospital 

for a long period of time before birth (sometimes in a hospital that is far from home), 

and will often have preterm CS, and therefore, a premature baby who may need 

resuscitation and/or care in a neonatal intensive care units (NICU) or special care nursery 

(Sullivan et al. 2017).  

The findings from an early qualitative descriptive study that included interviews with 14 

Australian women with a diagnosis of vase praevia found that women may feel 

frightened when they are informed about their diagnosis, experience stress and worry 

throughout their pregnancies, and need emotional support (Javid et al. 2014). In my 

previous study in this area, women reported feeling that clinicians could have 

communicated the diagnosis, pregnancy and birth plan more effectively, could have 

provided consistent and clear information, and/or taken vasa praevia more seriously 

(Javid et al. 2014). Nevertheless, women in this earlier study felt grateful to have their 

vasa praevia detected during the ultrasound examination in pregnancy rather than 

during labour and birth, or postnatally after experiencing adverse perinatal outcomes 
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(Javid et al. 2014). Women who experienced adverse perinatal outcomes due to vasa 

praevia felt that their clinicians could have prevented their baby’s death by diagnosing 

vasa praevia antenatally.  

The emerging international response to the growing understanding of the ability of 

obstetric ultrasound to identify vasa praevia during pregnancy is instigating responses 

in maternity care systems across high-income countries. The initiatives include 

introduction of pregnancy and birth interventions (such as administration of antenatal 

corticosteroids and early CS) to reduce the adverse outcomes of vasa praevia (Melcer et 

al. 2018; Sullivan et al. 2017; Swank et al. 2016), and development of clinical practice 

guidelines in Canada, the UK and USA (Gagnon 2017; Jauniaux et al. 2018; SMFM 2015). 

In Australia, an initiative has been the development of a statement from the Royal 

Australian and New Zealand College of Obstetricians and Gynaecologists (RANZCOG) on 

the diagnosis and management of vasa praevia, which was first released in 2012 and 

updated in July 2016 (RANZCOG 2016).    

There is increased awareness of the need to build the vasa praevia evidence base to 

optimise clinical practice for diagnosis of vasa praevia and care of women with this 

condition. For example, despite recognising the importance of an antenatal diagnosis of 

vasa praevia, screening has not been recommended by the UK National Screening 

Committee due to the lack of high-quality data supporting this approach (UK National 

Screening Committee 2017). Similarly, the recently published Green-top guideline by the 

Royal College of Obstetricians and Gynaecologists (RCOG) does not recommend 

screening for vasa praevia, but calls for more research on the prevalence and risk factors 

for this condition, performance of ultrasound in antenatal screening and diagnosis, and 

management strategies in provision of optimal maternity care (Jauniaux et al. 2018).  

In clinical practice, identification and diagnosis of vasa praevia, appropriate and effective 

disclosure of the diagnosis, optimal management, and supportive care require a great 

deal of vigilance from maternity care providers. Provision of safe and quality maternity 

care for women with vasa praevia can be hindered if maternity care providers have 



9 

 

insufficient knowledge about vasa praevia or skills in identifying the condition (Ioannou 

& Wayne 2010; Javid et al. 2014). A lack of organisational policy (Ioannou & Wayne 2010) 

may hamper strategies for optimal diagnosis and management of vasa praevia. A need 

for multidisciplinary care for women with this condition was identified almost five 

decades ago (Paulino 1970). Midwives have a key role in providing care for women 

during pregnancy, labour and birth (Renfrew et al. 2014), yet the views, experience and 

needs of midwives in relation to the provision of care for women with vasa praevia is 

unknown. 

Stillbirth, neonatal death, or perinatal morbidity due to rupture of a vasa praevia 

vessel(s) has been reported in the literature (Bronsteen et al. 2013; Oyelese et al. 2004; 

Smorgick et al. 2010; Sullivan et al. 2017). However, there is a lack of understanding 

about the experience of maternity care providers, in particular obstetricians and 

midwives, during and after these adverse events. The relationship between the 

experience of caring for women with unexpected vasa praevia during labour and birth 

or clinician capabilities in diagnosing and managing this condition is not well understood. 

The opportunity to optimise the safety and quality of care for women with vasa praevia 

by understanding the experience and providing recommendations to improve both 

obstetric and midwifery practice was the impetus for this thesis.  

1.5 National and international guidelines  

Preventing perinatal mortality associated with vasa praevia involves antenatal diagnosis 

using ultrasound and provision of appropriate care during pregnancy, labour and birth. 

I undertook a review of the relevant guidelines to better understand the current clinical 

environment for screening, diagnosing and managing vasa praevia in Australia, and to 

identify international practices that may inform clinical practice. To conduct this review, 

I searched the websites of the key national and international midwifery and obstetric 

colleges/authorities, such as: American College of Obstetricians and Gynecologists 

(ACOG), American College of Nurse-Midwives (ACNM), American Institute of Ultrasound 

in Medicine (AIUM), Canadian Association of Midwives (CAM), Australasian Society for 

Ultrasound in Medicine (ASUM), International Society of Ultrasound in Obstetrics and 
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Gynecology (ISUOG), Royal Australian and New Zealand College of Obstetricians and 

Gynaecologists (RANZCOG), Royal College of Midwives (RCM) in the UK, Royal College of 

Obstetricians and Gynaecologists (RCOG) in the UK, National Institute of Clinical 

Excellence (NICE) in the UK, Society for Maternal-Fetal-Medicine (SMFM) in the USA, 

Society of Obstetricians and Gynaecologists of Canada (SOGC), Australian College of 

Midwives (ACM), New Zealand College of Midwives (NZCOM), and New Zealand 

Guidelines Group (NZGG). The search was conducted in January 2019. 

Guidelines regarding diagnosis or management of vasa praevia in all states and 

territories of Australia were also sought by searching the relevant department of health 

and/or major maternity hospital websites. 

1.5.1 Description of the national and international guidelines 

Thirteen guidelines and/or protocols were identified that provided information 

regarding vasa praevia diagnosis and management (Table 1). Most guidelines were not 

specifically about vasa praevia but included vasa praevia. No guideline was found from 

the Australian College of Midwives (ACM), Canadian Association of Midwives (CAM), 

National Institute of Clinical Excellence (NICE), New Zealand College of Midwives 

(NZCOM) or Royal College of Midwives (RCM) in the UK. However, in the Midwifery 

Guidelines for Consultation and Referral, the Australian College of Midwives (ACM) 

identifies vasa praevia as a Category C condition and hence requires midwives to refer 

the affected women to a medical professional for secondary or tertiary maternity care 

(Australian College of Midwives 2017).  

Australian state and territory guidelines or policies 

No state or territory health department had a specific policy about vasa praevia that 

could be accessed. However, two states (South Australia and Victoria) had policy about 

antepartum haemorrhage, in which guidance was provided about vasa praevia. Two 

major hospitals, Canberra Hospital and Monash Health, had guidelines about vasa 

praevia (Table 2). Due to being major tertiary referral hospitals, these two hospitals may 
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represent their state or territory. No guideline or policy was found from the health 

department websites of New South Wales, Northern Territory, Queensland, Tasmania 

or Western Australia. However, it is likely that these states may have local guidelines 

that are not publicly available. 

1.5.2 Similarities and differences 

The review of the guidelines identified that the content regarding the antenatal 

diagnosis and management of women with vasa praevia were similar. These guidelines 

were similar on the following issues: 

 Types of vasa praevia; 

 Risk factors for vasa praevia; 

 High accuracy of antenatal diagnosis using ultrasound; 

 Reduction in perinatal mortality and morbidity with antenatal diagnosis and 

appropriate management; 

 No recommendation for universal or routine screening (that is screening all 

women); 

 Administration of corticosteroids during the third trimester of pregnancy; 

 Potential need for prophylactic antenatal admission, especially if women have 

any sign of labour, rupture of membrane or vaginal bleeding; 

 Caesarean section before the onset of labour; 

 Potential need to give birth in a hospital capable of providing neonatal 

resuscitation and blood transfusion; 

 Urgency of emergency CS for women with an antenatal diagnosis of vasa praevia 

who rupture their membrane, go to labour or have vaginal bleeding of fetal origin 

at viable gestational age; 

 Some ‘cases may not be recognised during pregnancy’, so need to suspect vasa 

praevia if women have vaginal bleeding with fetal heart rate abnormality;  

 Need for urgent CS if bleeding from vasa praevia is suspected;  

 Potential need for neonatal blood transfusion with O Rh negative blood. 
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Table 1 National and international guidelines on vasa praevia  

Guideline authority Country Year Title Type 

American College of Obstetricians and 
Gynecologists (ACOG) 

USA 2019 Medically Indicated Late-Preterm and Early-Term Deliveries 
(ACOG Committee Opinion No. 764) 

Committee 
Opinion 

American Institute of Ultrasound in 
Medicine (AIUM) 

USA 2018 AIUM-ACR-ACOG-SMFM-SRU Practice Parameter for the 
Performance of Standard Diagnostic Obstetric Ultrasound 
Examination 

Practice 
Parameters 

Australian College of Midwives (ACM) Australia 2017 National Midwifery Guidelines for Consultation and Referral  Guideline 

Australasian Society for Ultrasound in 
Medicine (ASUM) 

ANZ 2018 Guidelines for the Performance of Second (Mid) Trimester 
Ultrasound 

Guideline 

Australasian Society for Ultrasound in 
Medicine (ASUM) 

ANZ 2017 Guidelines for the Performance of Third Trimester Ultrasound Guideline 

Australasian Society for Ultrasound in 
Medicine (ASUM) 

ANZ not 
dated 

The 18 – 20 week obstetric scan protocol Protocol 

International Society of Ultrasound in 
Obstetrics and Gynecology (ISUOG) 

International 2011 Practice guidelines for performance of the routine mid-
trimester fetal ultrasound scan 

Practice 
Guideline 

New Zealand Guidelines Group New Zealand  Guidelines for Consultation with Obstetric and Related Medical 
Services (Referral Guidelines) 

Guideline 

Royal Australian and New Zealand 
College of Obstetricians and 
Gynaecologists (RANZCOG) 

ANZ 2016 Vasa Praevia (C-Obs-47) College 
Statement 

Royal College of Obstetricians and 
Gynaecologists (RCOG) 

UK 2018 Vasa Praevia: Diagnosis and Management (Green-top Guideline 
27b) 

Guideline 

Society of Obstetricians and 
Gynaecologists of Canada (SOGC) 

Canada 2017 No. 231- Guidelines for the Management of Vasa Previa Guideline 
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Society for Maternal-Fetal Medicine 
(SMFM) 

USA 2015 Diagnosis and management of vasa previa Consult 
Series  

Society for Maternal-Fetal Medicine 
(SMFM) 

USA 2017 Management of bleeding in the late preterm period Consult 
Series 

ACM: Australian College of Midwives; ACOG: American College of Obstetricians and Gynecologists; ACR: American College of Radiology; AIUM: American Institute 
of Ultrasound in Medicine; ASUM: Australasian Society for Ultrasound in Medicine; ANZ: Australia and New Zealand; RANZCOG: Royal Australian and New Zealand 
College of Obstetricians and Gynaecologists; RCOG: Royal College of Obstetricians and Gynaecologists; SOGC: Society of Obstetricians and Gynaecologists of 
Canada; SRU: Society of Radiologists in Ultrasound 

 

 

Table 2 State and territory or major hospital guidelines on vasa praevia 

Organisation State/territory Year Title Type 

Canberra Hospital and Health 
Services 

Australian Capital 
Territory 

2018 Antepartum Haemorrhage (APH) including placenta 
praevia, placental abruption and vasa praevia 

Clinical Guideline 

Department of Health South Australia 2013 Antepartum haemorrhage or bleeding in the second half 
of pregnancy 

Perinatal Practice 
Guidelines 

Monash Health Victoria 2018 Placenta praevia, placenta accreta and vasa praevia Clinical Guideline 

Safer Care Victoria Victoria 2018 Antepartum haemorrhage: assessment and 
management 

Clinical Guidance 

NB: Only publicly available guidelines could be included
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However, this review found some differences among these guidelines. The differences 

include: 

 The definition for antenatal diagnosis. While in Canada SOGC defines vasa praevia 

as exposed fetal vessels running over the internal os (Gagnon 2017), RANZCOG 

(2016) includes the vessels that are over or within 2cm of the internal os. The 

distance of the fetal vessels to the internal os is extended by SMFM from the USA 

(2015), although a new limitation is introduced; it requires an ‘arterial’ vessel to 

cross over the internal os or close to it. In 2018, the UK RCOG Green-top guideline 

ruled out these restrictions due to lack of evidence stating that: 

There is limited information regarding the actual safe distance that a vasa  

  praevia needs to be from the internal os to be confident that there is no  

  risk for vessel rupture during labour and delivery (Jauniaux et al. 2018,  

  p.5). 

 Screening for placental cord insertion site. Universal screening for placental cord 

insertion site (when it is technically possible) is recommended in the USA (AIUM 

2018) and Australia (RANZCOG 2016). However, RANZCOG is more specific; 

explaining the need to use colour Doppler imaging at the time of transabdominal 

ultrasound. Whilst SOGC from Canada recommends this screening only for 

women who have a low-lying placenta at the time of morphology scan (Gagnon 

2017), RCOG in the UK does not recommend universal screening for placental 

cord insertion site (Jauniaux et al. 2018). Although ASUM (2018) in their guideline 

regarding second trimester ultrasound does not recommend routine reporting of 

the placental cord insertion type, their protocol recommends documenting type 

of cord insertion, and identifying whether it is central or peripheral (battledore or 

velamentous) (Westerway, n.d.).  

 

 Targeted screening. Women who have risk factors for vasa praevia are 

recommended to have screening for vasa praevia (targeted screening) during the 
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second trimester of pregnancy, according to RANZCOG (2016) and SOGC (2017). 

However, SMFM in the USA (2015) recommends screening at 32 weeks for 

women who had a second trimester low-lying placenta that resolved. The advice 

provided by ASUM regarding screening for vasa praevia is unclear; the guidelines 

for the second trimester ultrasound do not mention vasa praevia (ASUM 2018), 

but the protocol recommends routine use of colour Doppler ‘to rule out’ vasa 

praevia at the morphology scan (Westerway, n.d.).  Nonetheless, the ASUM 

website provides a link to the RANZCOG statement on vasa praevia, which 

recommends targeted screening. Universal or targeted screening is not 

recommended by RCOG (Jauniaux et al. 2018). Screening during the third 

trimester has also been recommended by ASUM (2017), reporting that a woman 

who is identified as having a low-lying placenta at the second trimester should 

be screened for vasa praevia with utilisation of colour Doppler ultrasound.  

 

 The process for antenatal diagnosis. In Canada, SOGC recommends using 

transvaginal and colour Doppler ultrasound to confirm the antenatal diagnosis 

(Gagnon 2017); whereas, RANZCOG (2016) in Australia and SMFM (2015) in the 

USA recommend using transvaginal ultrasound using colour and pulse Doppler2 

imaging. A combination of both transvaginal and transabdominal ultrasound 

using colour Doppler is recommended by RCOG in the UK (Jauniaux et al. 2018).  

 

 Time of referral. There were some differences in the guidelines for midwives in 

terms of consultation and referral. Midwives in Australia are recommended to 

refer women with an antenatal diagnosis of vasa praevia to a medical 

practitioner with the timing of the diagnosis not specified (Australian College of 

Midwives 2017). However, in New Zealand a lead maternity carer (which in this 

example includes midwives and GPs) needs to transfer the care to a specialist 

                                                      

2 Pulse Doppler ultrasound is a form of ultrasound that measures velocity of blood flow in a vessel and 
can be used to differentiate a fetal from maternal vessel.  
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obstetric care only if a woman is diagnosed with vasa praevia at 32 weeks or later 

(Ministry of Health 2012). 

 

 Timing of administration of antenatal corticosteroids. Corticosteroids are 

recommended to be administered to facilitate fetal lung maturation at 28-32 

weeks by SOGC (Gagnon 2017) and SMFM (2015), from 30 weeks by RANZCOG 

(2016), and from 32 weeks by RCOG (Jauniaux et al. 2018). 

 

 Outpatient management or admission to hospital. Despite the consensus that 

outpatient management should be offered to selected women, there was some 

differences in terms of who meets the criteria. For example, RCOG recommends 

women with a singleton pregnancy and no vaginal bleeding or threatened 

premature labour may be considered for outpatient management (Jauniaux et al. 

2018). More criteria for outpatient/hospitalisation are introduced by others. For 

instance, SOGC offers outpatient management for women with no uterine 

contractions or sign of labour who have ‘a long closed cervix on transvaginal 

ultrasound’ (Gagnon 2017, p. e420), whereas RANZCOG requires women to have 

‘a long closed cervix on serial transvaginal ultrasound scans and a negative fetal 

fibronectin’3 test (RANZCOG 2016, p.7). More criteria are added by SMFM; 

women with no history of spontaneous preterm birth who do not have vaginal 

bleeding or preterm contractions. Distance from a hospital was also 

recommended to be taken into account as well as weighing up the risk of bedrest 

or limited activity in the USA guideline (SMFM 2015).  

 

 Timing of admission to hospital. Slightly different timing for prophylactic 

admission is recommended by different medical colleges. For instance, RANZCOG 

(2016) recommends admitting women to hospital from 30 weeks, whilst RCOG 

                                                      

3 Fetal fibronectin test measures the cervicovaginal fetal fibronectin to predict risk of spontaneous 
preterm labour in women.  
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and SOGC recommend 30-32 weeks (Gagnon 2017; Jauniaux et al. 2018), and 

SMFM in the USA (2015) suggests 30-34 weeks gestation. 

 

 Timing of birth. While SOGC from Canada recommends elective CS before the 

onset of labour (Gagnon 2017), other guidelines are more directive. For example, 

women with a confirmed diagnosis of vasa praevia are recommended to have an 

elective CS at 34-36 weeks in the UK (Jauniaux et al. 2018) or 34-37 weeks in the 

USA (SMFM 2015), whilst in Australia the recommended time of birth is by 35 

weeks gestation (RANZCOG 2016).  

 

 Pathological examination of the placenta. The need for placental pathological 

examination is recommended by RCOG (Jauniaux et al. 2018) in the UK but no 

other colleges mention this in their guidelines. 

 

 Postnatal follow up. The UK RCOG Green-top guideline highlights the importance 

of postnatal debriefing for women with the diagnosis of vasa praevia, providing 

information about the index pregnancy and birth as well as implications for future 

pregnancy (Jauniaux et al. 2018). Other guidelines do not provide any guidance 

on postnatal follow up.  

 

 Education. In Canada, the SOGC guideline highlights the need for maternity care 

providers who care for hospitalised women with vasa praevia to be informed of 

the potential need for emergency CS (Gagnon 2017). The need to raise awareness 

about vasa praevia is identified by RCOG. For example, RCOG from the UK 

recommends the need to improve the skills of sonographers to ensure accurate 

diagnosis, as well as the need for educational activities regarding risk factors for 

vasa praevia for maternity care providers (Jauniaux et al. 2018).  

 

 Local protocols. Development of local policies and protocols are emphasised by 

RCOG to facilitate proper diagnosis and management (Jauniaux et al. 2018). Other 

colleges do not mention this specifically. 



18 

 

 Intrapartum diagnosis of vasa praevia. In the USA, vasa praevia needs to be 

suspected if a woman has vaginal bleeding and sudden fetal heart rate 

bradycardia or sinusoidal fetal heart rate, according to SMFM (2015). In Australia, 

the criteria for a fetal heart rate abnormality are described slightly different by 

RANZCOG (2016), requiring prolonged bradycardia, progressive tachycardia, or 

sinusoidal pattern.  

The review of the guidelines provides an understanding of the current clinical 

environment for the diagnosis and management of vasa praevia. The review found 

reasonable consistency in the recommendations for midwives and obstetricians to 

prevent perinatal mortality and morbidity and improve outcomes and quality of care for 

women and their babies.  

1.6 Maternity care in Australia 

This study was undertaken in Australia and so a brief overview of maternity care in 

Australia is now provided. The most recent national data reports that in 2016, 310,247 

women gave birth to 314,814 babies in Australia (Australian Institute of Health and 

Welfare 2018). Of 310,247 women, 4,487 (1.4%) had multiple pregnancies. The majority 

of women (97%) gave birth in a hospital, 74% in public and 26% in private settings. A 

minority of women gave birth in birth centres (1.8%), at home (0.3%), or before arrival 

to hospital (0.4%). In total, there were 2,849 perinatal deaths (9 per 1000 births) 

including 2,107 stillbirths and 742 neonatal deaths (Australian Institute of Health and 

Welfare 2018).  

Although Australia is a safe country to give birth, a need for enhancing maternity care 

delivery has been identified. In 2008, the review of maternity services in Australia 

conducted by the Australian Government Department of Health and Ageing made 18 

recommendations to enhance Australian maternity care (Commonwealth of Australia 

2009). The key recommendations included improving the safety and quality of maternity 

care, enhancing the provision of information and support for women, and scaling up 
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midwives through continuing professioal development (Commonwealth of Australia 

2009).  

The review initiated the development of a five-year National Maternity Services Plan 

(the Plan) in 2010 to inform policy development at a national as well as a jurisdictional 

level (Australian Health Ministers’ Conference 2011). The Plan highlighted four priority 

areas (access, service delivery, workforce and infrastructure) that required actions to 

ensure women and their babies receive safe and high-quality care. Some of the required 

actions included:  

 Providing women with quality information to enable them to make informed 

decisions about their care (action 1.1); 

 Delivering safe high-quality and evidence-based maternity care for all women 

and babies (actions 2.1 and 4.1); 

 Increasing models of care and expanding access to continuity of care (action 1.2)  

 Improving perinatal outcomes for women who have high-risk pregnancies 

(action 2.3); 

 Ensuring a highly skilled maternity workforce (action 3.1); 

 Optimising interdisciplinary collaborative maternity care (action 3.4). 

Between 2010 and 2015 the Plan initiated, developed and implemented a series of 

quality improvement activities. One of the achievements of the Plan was the expansion 

of the models of midwifery care and continuity of carer programs (Australian Health 

Ministers’ Advisory Council 2016). To further improve the health service delivery in 

maternity care, following the Australian Health Ministers’ Advisory Council meeting in 

2017, the Commonwealth Government commenced development of strategic directions 

for Australian maternity services, which is due to be released by the middle of 2019. 

However, little is known about the views, clinical practice and experience of clinicians 

regarding the required actions, stated above, when caring for women with vasa praevia. 
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Models of care 

The clinicians (doctors and midwives) in this thesis practice in a range of models of care 

in Australia. A brief description of these models is provided to help set the context. The 

term ‘model of care’ is believed to be coined by the nursing profession (Homer, Brodie 

& Leap 2008) to describe the way particular health care, which is based on evidence, 

theory and standards, is delivered (Davidson et al. 2006). During the last decade, there 

have been several new models of care developed to meet the needs of Australian 

pregnant women. Donnolley et al., as part of the National Maternity Data Development 

Project, classifies the currently available models of care within the Australian maternity 

system into 11 categories (Donnolley et al. 2016). These categories are described in 

Table 3. 

Australian women receive antenatal, intrapartum and postnatal care from a variety of 

different doctors and midwives (Donnolley et al. 2016). Whilst around three-quarters 

(74%) of women give birth in public hospitals (Australian Institute of Health and Welfare 

2018), it is not known which model of care they use. Women who give birth in public 

hospitals are mostly cared for by midwives, especially if their pregnancies are considered 

to be normal or low risk. However, women who are identified as having a high-risk 

pregnancy are referred to be cared by obstetricians and/or maternal fetal medicine 

specialists within the public maternity hospital (sometimes also with midwives in the 

antenatal period). Maternal fetal medicine is a subspecialty of obstetrics that aims to 

provide expert high-risk obstetric care. Maternal fetal medicine specialists care for 

pregnant women with medical disorders, as well as healthy women whose babies are at 

risk of adverse outcomes. Women with high-risk pregnancies are cared for by 

obstetricians or referred to maternal fetal medicine specialists, depending on the 

severity of the risk. These women, including those with antenatal diagnosis of vasa 

praevia, would usually be under the public hospital high risk model of care. 

At least one-quarter of women use the private obstetrician model of care (Australian 

Institute of Health and Welfare 2018). In the private sector, maternity care is 

predominantly provided by private obstetricians (but also by private midwives). Under 
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          Table 3 Models of care in Australia 

Models of care Description 

Private obstetrician 
(specialist) care 
 

Antenatal care provided by a private specialist obstetrician. Intrapartum care is provided in either a private or 
public hospital by the private specialist obstetrician and hospital midwives in collaboration. Postnatal care is 
usually provided in the hospital by the private specialist obstetrician and hospital midwives and may continue in 
the home, hotel or hostel. 

Private midwifery 
care 

Antenatal, intrapartum and postnatal care is provided by a private midwife or group of midwives in collaboration 
with doctors in the event of identified risk factors. Antenatal, intrapartum and postnatal care could be provided 
in a range of locations including the home. 

Private obstetrician 
and privately 
practising midwife 
joint care 

Antenatal, intrapartum and postnatal care is provided by a privately practising obstetrician and midwife from the 
same collaborative private practice. Intrapartum care is usually provided in either a private or public hospital by 
the privately practising midwife and/or private specialist obstetrician in collaboration with hospital midwifery 
staff. Postnatal care is usually provided in the hospital and may continue on in the home, hotel or hostel by the 
privately practising midwife. 

General 
Practitioner 
obstetrician care 

Antenatal care is provided by a GP obstetrician. Intrapartum care is provided in either a private or public hospital 
by the GP obstetrician and hospital midwives in collaboration. Postnatal care is usually provided in the hospital 
by the GP obstetrician and hospital midwives and may continue in the home or community. 

Shared care Antenatal care is provided by a community maternity service provider (doctor and/or midwife) in collaboration 
with hospital medical and/or midwifery staff under an established agreement, and can occur both in the 
community and in hospital outpatient clinics. Intrapartum and early postnatal care usually takes place in the 
hospital by hospital midwives and doctors, often in conjunction with the community doctor or midwife 
(particularly in rural settings). 

Combined care Antenatal care provided by a private maternity service provider (doctor and/or midwife) in the community. 
Intrapartum and early postnatal care provided in the public hospital by hospital midwives and doctors. Postnatal 
care may continue in the home or community by hospital midwives. 

Public hospital 
maternity care 
 

Antenatal care is provided in hospital outpatient clinics (either onsite or outreach) by midwives and/or doctors. 
Care could also be provided by a multidisciplinary team. Intrapartum and postnatal care is provided in the 
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hospital by midwives and doctors in collaboration. Postnatal care may continue in the home or community by 
hospital midwives. 

Public hospital high 
risk maternity care 
 

Antenatal care is provided to women with medical high risk/complex pregnancies by maternity care providers 
(specialist obstetricians and/or maternal-fetal medicine subspecialists in collaboration with midwives) with an 
interest in high risk maternity care in a public hospital. Intrapartum and postnatal care is provided by hospital 
doctors and midwives. Postnatal care may continue in the home or community by hospital midwives. 

Team midwifery 
care 

Antenatal, intrapartum and postnatal care is provided by a small team of rostered midwives (no more than eight) 
in collaboration with doctors in the event of identified risk factors. Intrapartum care is usually provided in a 
hospital or birth centre. Postnatal care may continue in the home or community by the team midwives. 

Midwifery Group 
Practice caseload 
care 
 

Antenatal, intrapartum and postnatal care is provided within a publicly-funded caseload model by a known 
primary midwife with secondary backup midwife/midwives providing cover and assistance with collaboration 
with doctors in the event of identified risk factors. Antenatal care and postnatal care is usually provided in the 
hospital, community or home with intrapartum care in a hospital, birth centre or home. 

Remote area 
maternity care 
 

Antenatal and postnatal care is provided in remote communities by a remote area midwife (or a remote area 
nurse) or group of midwives sometimes in collaboration with a remote area nurse and/or doctor. Antenatal care 
may also be provided via telehealth or fly-in-fly-out clinicians in an outreach setting. Intrapartum and early 
postnatal care is provided in a regional or metropolitan hospital (involving temporary relocation prior to labour) 
by hospital midwives and doctors. 

(Donnolley et al. 2016, p. 68) 
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this model of care, antenatal care is delivered by an obstetrician whilst intrapartum and 

postnatal care is provided by obstetricians and hospital midwives (Donnolley et al. 

2016).  

Optimising inter-disciplinary collaboration, reducing fragmented care, and increasing 

the continuity of midwifery models of care is a current priority for the Australian national 

maternity system and pivotal in ensuring delivery of safe high-quality maternity care for 

women, in particular for those who are at-risk (Australian Health Ministers’ Conference 

2011). Emerging research from high-income countries show that women who receive 

midwifery continuity of care have better maternal and perinatal outcomes and are more 

satisfied with their care (Sandall et al. 2016; Tracy et al. 2013). Sandall et al., in a 

Cochrane systematic review, included 15 studies and 17,674 mothers and babies, and 

concluded that midwifery continuity of care was safe and must be offered to most 

women (Sandall et al. 2016). However, the review did not find evidence whether women 

with high-risk pregnancies would also benefit from this model of care. In addition, it is 

unsafe for women with vasa praevia to have a normal birth.  

As outlined in this chapter, maternity care for women with vasa praevia in Australia may 

be delivered by varying disciplines including obstetrics and midwifery through different 

models of care. Numerous factors at organisational or individual level affect the practice 

of these professional groups, shaping the way maternity care is provided for women, 

including those with vasa praevia (Ioannou & Wayne 2010; Javid et al. 2014). Lack of 

research on the knowledge, attitude and practice of midwives and obstetricians who 

dominant maternity care in Australia warrants a study to understand the opinion, 

experiences and capabilities of these clinicians regarding diagnosing vasa praevia and 

caring for women with this condition (Javid et al. 2014).   

1.7 Aim 

The aim of this thesis was to investigate the views of midwives and obstetricians 

regarding antenatal diagnosis of vasa praevia, describe the impact of adverse perinatal 
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outcomes due to vasa praevia on midwives and obstetricians, and identify the actions 

required to improve the capabilities of these clinicians to diagnose and/or manage vasa 

praevia. This was achieved by undertaking four studies that addressed two different 

research questions.  

1.8 Research questions 

1. What are the views and/or current clinical practice of midwives and obstetricians 

on antenatal screening or diagnosis of vasa praevia?  

2. What is the experience of midwives and obstetricians in caring for women with 

unanticipated vasa praevia during labour and birth? 

1.9 Thesis outline 

This thesis is presented in eight chapters encompassing four studies that are published, 

or submitted for publication in peer-reviewed journals. The structure and content of 

these chapters are presented below. 

Chapter One introduces this research and provides background to this study and my 

motivation for conducting this thesis along with the research aim and significance.  

Chapter Two reviews the literature related to screening, diagnosis, management and 

perinatal outcomes of women with vasa praevia. The review provides a summary of the 

experience of women with an antenatal diagnosis of vasa praevia as well as the attitude 

and practice of obstetricians in diagnosing and caring for women with this condition. 

Chapter Three outlines the methodology used in this thesis by providing an overview of 

the sequential explanatory mixed methods design. The study designs used in the 

quantitative and qualitative studies are explained, and a brief summary of setting, 

sample, participant selection, and data analysis are provided. Strategies to enhance the 

robustness of the study are described.  
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Chapter Four is the first paper of this thesis presenting the findings from Phase 1, a bi-

national survey of consultant obstetricians practising in Australia and New Zealand. This 

paper is published in the International Journal of Gynecology and Obstetrics.  

Chapter Five is the paper presenting the findings from the qualitative study conducted 

in Phase 2 with midwives practising in Australia. This paper, which describes the 

experience of vasa praevia for Australian midwives’ is published in Women and Birth.  

Chapter Six presents the paper from Phase 2, which details the challenges and barriers 

faced by Australian midwives in providing quality care for women with vasa praevia. This 

paper is published in the Midwifery Journal.   

Chapter Seven presents the findings from the qualitative interviews conducted with 

consultant obstetricians in Australia during Phase 2. This paper has been submitted to 

be peer reviewed for publication.   

Chapter Eight is the discussion and conclusion chapter. This chapter integrates the 

findings, discusses the recently published literature in relation to the findings, and 

presents the limitations of this thesis. The thesis ends by providing recommendations 

for clinical practice and future research.  

Appendices include copies of the Human Research Ethics Committee (HREC) approval 

letter, RANZCOG approval letter, data collection tools, participant information sheets 

and consent form.   

1.10 Summary of chapter 

This chapter has introduced the condition known as vasa praevia and the overall 

approach that was undertaken in this thesis to address the gaps in the literature.  

Chapter Two reviews the literature regarding definition, prevalence, screening, 

diagnosis and management of vasa praevia.  
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CHAPTER 2: LITERATURE REVIEW  

2.1 Introduction 

This chapter reviews the literature on vasa praevia. The review was undertaken in 2015 

as a means to assess the literature and identify the gap that this study would fill. Studies, 

therefore, that were published since 2015 have not been included in this chapter given 

the purpose. Newer studies are referred to, and included in, the relevant chapters that 

follow, especially in the discussion chapter.  

The aim of this review was to provide a summary of the published literature on the 

prevalence, screening, diagnosis, management and perinatal outcomes of vasa praevia. 

It examines what was known about the clinical impact of vasa praevia on women and 

their babies, the role of antenatal diagnosis and management strategies on perinatal 

outcomes, and the needs of women diagnosed with this condition. This review also 

explored the experience of midwives and obstetricians in diagnosing and/or caring for 

women with vasa praevia. The review of the literature addressed these broad research 

topics: prevalence; screening; diagnosis; management and perinatal outcomes of vasa 

praevia; as well as the knowledge, attitude, practice and experience of clinicians 

regarding this condition.  

2.2 Methods 

A narrative literature review was conducted to examine the published literature. 

Narrative reviews are among several types of reviews that aim to identify and 

summarise critical literature and evidence on a specific topic by including a range of 

study designs including quantitative and qualitative studies (Onwuegbuzie & Frels 2016). 

2.2.1 Search strategy 

The following databases were searched: MEDLINE (Ovid), Cochrane Register of 

Controlled Trials (CENTRAL), Cochrane Database of Systematic Reviews, EMBASE, 
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CINAHL, Google Scholar and PubMed. The titles and abstracts of identified publications 

were initially screened. The full text of all the studies that seemed eligible according to 

the title and abstract were examined for inclusion criteria. The reference lists of selected 

papers were hand searched for any study that matched the inclusion criteria. The search 

was conducted in March 2015. 

2.2.2 Inclusion criteria and exclusion criteria 

Studies that included women with a diagnosis of vasa praevia were included, as well as 

those that focused on health care providers working with women with this condition. 

All study designs, either quantitative or qualitative, were included. Opinion and review 

papers were not included, but their reference lists were checked for any potential study 

that would meet the inclusion criteria. Case reports were excluded as well as studies 

that were not published in English language or published as conference proceedings. No 

study was excluded based on year of publication. It was decided following the 

recommendations of conducting scoping reviews, that assessing the quality of the 

included studies was not required for such a narrative literature review (Peters et al. 

2015). 

2.3 Description of the included studies 

A total of 19 studies were found that met the inclusion criteria and the focus of the 

review. A summary of these 19 studies including the study design, year of publication, 

participants (whether they were women or health care providers), sample size, and age 

of participants (if relevant) are presented in Table 4.  

No randomised controlled trial (RCT) was found. There were 15 observational studies, 

including 14 cohort studies (three prospective and eleven retrospective) and one 

retrospective case control study. In addition, two decision tree studies, one cross 

sectional survey and one qualitative study were identified. The included studies were 

grouped into seven categories that reflected the key areas identified: prevalence; 

perinatal outcomes; risk factors; antenatal diagnosis; management strategies; cost 
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analysis; and experience, knowledge, attitude and practice. A narrative summary of the 

findings is provided (Onwuegbuzie & Frels 2016; Peters et al. 2015).  

2.4 Prevalence 

Eleven studies assessed the prevalence of vasa praevia. These were from Finland, Israel, 

Japan, Spain and the USA, and covered the time period from 1980 to 2012 (Table 4). The 

prevalence of vasa praevia ranged from 0.14 to 2.21 per 1000 births in these ten studies 

(Baulies et al. 2007; Bronsteen et al. 2013; Catanzarite et al. 2001; Francois et al. 2003; 

Hasegawa et al. 2010; Kanda et al. 2011; Lee et al. 2000; Paavonen et al. 1984; Rebarber 

et al. 2014; Schachter et al. 2002; Smorgick et al. 2010).  

There has been an increase in the reported prevalence of vasa praevia over the last two 

decades. The lowest Prevalence was from Paavonen et al. who studied the medical 

record of 14,066 births in one hospital in Finland from 1980 to 1983 (Paavonen et al. 

1984). Only women who had velamentous cord insertion reported in their medical 

record were included in the study (n=31). Of these 31 women, two had intrapartum 

diagnosis of vasa praevia using amnioscopy (type 1 vasa praevia prevalence: 0.14 per 

1000 births). Smorgick et al. undertook a retrospective study of 110,684 births during a 

20-year period from 1988 to 2007 in Israel and reported a prevalence rate of 0.17 per 

1000 births. However, there was a significant increase in the prevalence of vasa praevia 

from 0.7 per 10,000 births in the first decade (1988-1997) to 2.6 in 10,000 births during 

the second decade (1998-2007) (Smorgick et al. 2010). A retrospective study in Spain 

reviewed 12,063 births during 2000-2005 and reported a prevalence of 0.75 per 1000 

births (Baulies et al. 2007). In the USA, a retrospective cohort study of 27,573 women 

from 2005 to 2012 found a prevalence rate of 0.94 per 1000 births (Rebarber et al. 2014).  

The highest prevalence of vasa praevia (2.21 per 1000 births) was reported by Hasegawa 

et al. (2010) in a retrospective study in Japan. In this study, 10 cases of vasa praevia were 

identified from 4,532 births during 2006-2009. The authors reported that the high 

prevalence of vasa praevia in their study was due to precise identification of vasa praevia 
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Table 4 List of studies on vasa praevia 

Author Year  Country Study design Study 
period 

Population Sample Age range 
(years) 

Incidence (per 
1000 births) 

Paavonen et 
al. 

1984 Finland Retrospective 
cohort 

1980-1983 14,066 women 2 women 20-41 0.14  

Nomiyama 
et al. 

1998  Japan Prospective 
cohort 

1993-1996 
  

571 women 2 women 
 

NR NA 

Lee et al. 2000  USA Retrospective 
cohort 

1991-1998  
 

93,874 women 15 women 
 

NR 0.16 

Catanzarite 
et al. 

2001  USA Prospective 
cohort 

1991-1998  
 

33,208 women 10 women 
 

26-40 0.3 

Schachter et 
al. 

2002 Israel Retrospective 
cohort 

1987-2001 
 

72,818 women 12 women 
 

NR 0.16 

Francosis et 
al. 

2003  USA Retrospective 
case control 

1991-2001 72,985 women 13 women 
 

32 ±5.5 0.17 

Baulies et al. 2007 Spain Retrospective 
cohort 

2000-2005 
 

12,063 women 9 women 
 

28–40 0.74 

Cipriano et 
al. 

2010 Canada Decision model NA 132,150 women NA Average:30 NA 

Hasegawa et 
al. 

2010  Japan Retrospective 
cohort 

2006-2009 4,532 women 10 women 
 

25-38 2.21 

Ioannou & 
Wayne 

2010  UK Cross-sectional 
survey 

2006 Obstetricians 128 obstetricians NR NA 

Smorgick et 
al.  

2010 Israel Retrospective 
cohort 

1988-2007 110,684 women 19 women 
 

22-46 0.17 

Kanda et al.  2011  Japan Prospective 
cohort 

2002-2007 
 

5,131 women 10 women 
 

28-56 1.95 

Robinson & 
Grobman 

2011 USA Decision tree 2010 NA NA NA NA 

Bronsteen et 
al. 

2013  USA Retrospective 
cohort 

1990-2010  
 

182,554 women 60 women 
 

NR 0.41 
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Golic et al. 2013  Germany Retrospective 
cohort 

1999-2010 39,870 women 19 women 15-42 NA 

Hasegawa et 
al. 

2015  Japan Retrospective 
cohort 

2005-2013 
 

8,176 women 
 

21 women 
 

23-42 
 

NA 

Javid et al. 2014  Australia Qualitative 2012 Women 14 women 
 

27-38 NA 

Kapoor et al. 2014  Australia Retrospective 
cohort 

2009-2011 181 women 2 women 
 

IQR: 27-34 NA 

Rebarber et 
al. 

2014  USA Retrospective 
cohort  

2005-2012 
 

27,573 women 26 women 
 

24-58 0.94 

         LLP: Low-lying placenta; IQR: inter quarter range; NA: not applicable; NR: not reported           
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by ultrasound during pregnancy and that previous studies may have under-reported the 

true prevalence (Hasegawa et al. 2010). A more accurate detection of vasa praevia cases, 

as well as increased number of women with IVF and/or multiple pregnancies, were also 

reported as the reasons for significant increase in the prevalence of vasa praevia in the 

second decade of the study conducted by Smorgick et al (2010). 

In summary, studies that have attempted to quantify the prevalence of vasa praevia 

were mostly retrospective, which may have underestimated the prevalence. The true 

prevalence of vasa praevia is not known, probably due to inadequate or ‘inaccurate 

documentation of medical records’ (Paulino 1970, p.252) as it will be described later in 

this thesis. Nevertheless, the increasing number of women with risk factors for vasa 

praevia (for example, women with pregnancies following IVF) and precise antenatal 

diagnosis of vasa praevia may explain the increasing prevalence of this condition in 

recent years (Hasegawa et al. 2010; Rebarber et al. 2014; Smorgick et al. 2010).  

2.5 Perinatal outcomes 

Adverse perinatal outcomes occur in women with vasa praevia because there is more 

likely to be a rupture of fetal vessel(s) and fetal haemorrhage that can lead to fetal 

anaemia, asphyxia, haemorrhagic shock, leading to stillbirth or early neonatal death 

(Bronsteen et al. 2013; Catanzarite et al. 2001; Golic et al. 2013; Smorgick et al. 2010). 

Thirteen studies investigated the perinatal outcomes for women with vasa praevia. Five 

studies demonstrated very poor perinatal outcomes in women who had a diagnosis of 

vasa praevia during labour and birth, with a reported perinatal mortality rate of 4.5-

16.7% (Bronsteen et al. 2013; Catanzarite et al. 2001; Francois et al. 2003; Lee et al. 

2000; Smorgick et al. 2010). The presence of an antenatal diagnosis was the most 

important factor for improved perinatal outcomes, as will be described in the following 

sections. 

A study of 110,684 women who gave birth in one hospital in a 20-year period in Israel, 

compared the perinatal outcomes of 10 women who had an antenatal diagnosis of vasa 

praevia to 9 women who were not diagnosed antenatally (Smorgick et al. 2010). The 
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overall perinatal mortality in the 19 women was 5.3%, which was due to one intrapartum 

stillbirth following ruptured vasa praevia at term for a woman who did not have an 

antenatal diagnosis. Similarly, poor neonatal outcomes were reported in women with 

no antenatal diagnoses. For example, the number of babies who had a one-minute 

Apgar score of less than five was significantly higher (n=6 vs n=1; 66.7% vs 10%; P<0.05) 

in women without an antenatal diagnosis. There was also a significant increase in the 

number of babies who had abnormal umbilical cord pH4 of < 7.0 from mothers who did 

not have an antenatal diagnosis of vasa praevia, compared to babies born to mothers 

who were diagnosed during pregnancy (n=3; 33% vs 0; P<0.05).  

The other four studies were conducted in the USA. A retrospective study of 15 women 

with antenatal diagnosis of vasa praevia during 1991-1998 reported that two out of 18 

women experienced perinatal death (Lee et al. 2000). Although one woman had an 

antenatal stillbirth of unknown cause, the second was a neonatal death that occurred 

three days after birth due to anaemia and severe hypovolemic shock, as a result of 

ruptured vasa praevia (Lee et al. 2000). Another study conducted in the same time 

period (1991-1998) was a prospective study with 33,208 women, which reported no 

perinatal deaths in 10 women who had an antenatal diagnosis of vasa praevia 

(Catanzarite et al. 2001). However, two women whose vasa praevia was not identified 

antenatally had stillbirths due to rupture of fetal vessels during labour at term; showing 

a perinatal mortality rate of 16.7% (Catanzarite et al. 2001). A case control study also 

reported no perinatal deaths among women with an antenatal diagnosis of vasa praevia, 

but one woman had a stillbirth at 41 weeks due to undiagnosed vasa praevia (Francois 

et al. 2003).  

The fourth study, which collected data from 1990-2010, reported a perinatal mortality 

rate of 4.5% (3 out of 67 babies) for women with vasa praevia (one stillbirth and two 

neonatal deaths) (Bronsteen et al. 2013). The study included 182,554 women who gave 

birth over a 20-year period and identified 60 women with vasa praevia; 53 singleton and 

                                                      

4 Umbilical cord blood gas sampling is the most accurate test to assess metabolic condition of fetus and 
newborn at the time of birth, and important from the medico-legal perspectives. An arterial pH of <7.1 or 
venous pH of <7.2 is considered abnormal and associated with adverse perinatal outcomes. 
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seven twin pregnancies. Overall, 56 out of 60 women were antenatally diagnosed. 

Although the three women who experienced a perinatal death had emergency CS, their 

babies had hypovolemic shock at birth. One of these three babies was stillborn, whereas 

the other two died at day one and three of life following aggressive resuscitation and 

neonatal intensive unit care. Babies born to another four women experienced significant 

perinatal morbidity after being born by emergency CS but responded well to the 

aggressive resuscitation (Bronsteen et al. 2013).  

In recent years, perinatal mortality associated with vasa praevia has decreased 

significantly due to the antenatal diagnosis which has facilitated appropriate 

management. Perinatal survival rate of 100% has been reported, for women who had 

an early CS following an antenatal diagnosis, in studies from Germany (Golic et al. 2013), 

Israel (Schachter et al. 2002), Japan (Hasegawa et al. 2015), and the USA (Rebarber et al. 

2014). The study with 39,870 women in Germany found that none of 18 women who 

had an antenatal diagnosis of vasa praevia experienced perinatal mortality, but one 

woman who did not have an antenatal diagnosis had a stillbirth (Golic et al. 2013). Long-

term neonatal outcomes associated with vasa praevia remain unknown. Longitudinal 

studies are needed to investigate the long-term outcomes of children born to mothers 

with vasa praevia. What does seem to be clear is that an accurate antenatal diagnosis is 

a crucial aspect of care for women with vasa praevia in order to provide appropriate 

interventions to improve perinatal outcomes.  

2.6 Risk factors for vasa praevia 

Seven papers were identified that reported risk factors for vasa praevia. Five 

demonstrated that low-lying placenta or placenta praevia is a risk factor (Baulies et al. 

2007; Bronsteen et al. 2013; Francois et al. 2003; Golic et al. 2013; Hasegawa et al. 2010). 

Bi-lobed or succenturiate lobed placenta were also reported as risk factors in three 

studies (Baulies et al. 2007; Golic et al. 2013; Hasegawa et al. 2010).  

Velamentous cord insertion is another documented risk factor for the presence of vasa 

praevia. Hasegawa and colleagues reported that 90% of women with velamentous cord 
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insertion in their study had vasa praevia compared to 1.6% of women who had normal 

placental cord insertion (Hasegawa et al. 2010). In that study, the multivariable 

regression analysis demonstrated that velamentous cord insertion, compared to normal 

cord insertion, was a significant risk factor for vasa praevia (adjusted OR 65.1; CI: 5.8–

733) (Hasegawa et al. 2010).  

Three studies identified that women with pregnancies as a result of IVF or 

intracytoplasmic sperm injection were at higher risk of vasa praevia (Baulies et al. 2007; 

Golic et al. 2013; Schachter et al. 2002). A retrospective cohort study in Israel that 

included 72,818 births during 1987 and 2001, reported 12 women with vasa praevia 

(prevalence rate of 1.64 per 10,000 births) (Schachter et al. 2002). The study showed 

that 33% (4 out of 12) of women with vasa praevia had IVF pregnancies. The prevalence 

of vasa praevia at birth was reported as 34 per 10,000 births for women with IVF 

pregnancies. Similarly, Baulies et al. (2007) showed a vasa praevia prevalence rate of 1 

per 208 (equivalent to 48 per 10,000 births) for women giving birth who were conceived 

through IVF, but a prevalence rate of 1 per 2272 births (4.4 per 10,000 births) among 

women who did not have IVF pregnancies. The overall prevalence rate in that study was 

1 per 1,351 births (Baulies et al. 2007). 

Eight studies demonstrated an association between placenta praevia or low-lying 

placenta and vasa praevia (Baulies et al. 2007; Bronsteen et al. 2013; Francois et al. 2003; 

Hasegawa et al. 2010; Kanda et al. 2011; Kapoor et al. 2014; Rebarber et al. 2014; 

Smorgick et al. 2010). For example, Smorgick et al. (2010) reported that 26.3% of the 

women with vasa praevia had a low-lying placenta, whereas Kanda et al. (2011) 

demonstrated a stronger association. In this latter prospective study of 5,131 births 

during 2002-2007 from Japan (Kanda et al. 2011), nine out of 10 (90%) women with vasa 

praevia had placenta praevia or a low-lying placenta. Similarly, Hasegawa et al. (2010) 

reported a strong association between a placenta praevia or a low-lying placenta and 

vasa praevia, with a crude odds ratio of 28.0 (95% CI 7.8 - 100.5). The multivariable 

logistic regression analysis also found that low cord insertion was a strong risk factor for 

vasa praevia (adjusted OR 344.7; CI 31 - 3838) Hasegawa et al. 2010). 
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Multiple pregnancy is another risk factor for vasa praevia (Baulies et al. 2007; Francois 

et al. 2003; Rebarber et al. 2014). A retrospective Spanish study reported that two out 

of nine (22%) women with vasa praevia had multiple pregnancies (Baulies et al. 2007). 

A retrospective study in the USA also reported that of 26 women with an antenatal 

diagnosis of vasa praevia, seven had twin pregnancies (27%) (Rebarber et al. 2014). 

However, in a retrospective case control study, Francosis et al. (2003) reported no 

significant difference in the number of twin pregnancies in the vasa praevia group (1 out 

of 13, 8%) compared with women who did not have vasa praevia (3 out of 52; 6%; 

P=0.99).   

Overall, this review found that velamentous cord insertion, bi-lobed or succenturiate 

lobed placenta, placenta praevia or low-lying placenta, IVF, and multiple pregnancies 

are the main risk factors for vasa praevia (Ruiter et al. 2016).          

2.7 Antenatal screening and diagnosis 

Eight studies discussed the process and/or accuracy of ultrasound for the antenatal 

diagnosis of vasa praevia. Four cohort studies used transvaginal ultrasound to diagnose 

vasa praevia (Baulies et al. 2007; Hasegawa et al. 2010; Kanda et al. 2011; Smorgick et 

al. 2010). The other four studies used transabdominal ultrasound for all women and 

transvaginal ultrasound only if it was needed; for example, to confirm the diagnosis 

and/or measure cervical length (Bronsteen et al. 2013; Catanzarite et al. 2001; Lee et al. 

2000; Nomiyama, Toyota & Kawano 1998). Colour Doppler was used in all eight studies 

(Baulies et al. 2007; Bronsteen et al. 2013; Catanzarite et al. 2001; Hasegawa et al. 2010; 

Kanda et al. 2011; Lee et al. 2000; Nomiyama, Toyota & Kawano 1998; Smorgick et al. 

2010). Three studies used pulse Doppler as well as colour Doppler to confirm the 

diagnosis (Baulies et al. 2007; Catanzarite et al. 2001; Smorgick et al. 2010).     

The antenatal detection rate of vasa praevia varied across the literature. Smorgick and 

colleagues reported a detection rate of 53%, but as explained earlier, they showed that 

the detection rate of vasa praevia increased from 25% during the first decade of the 

study (1998-1997) to 60% in the second decade (1998-2007) (Smorgick et al. 2010). The 
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authors reported that the low detection rate was due to the retrospective nature of the 

study and that identification of vasa praevia was not the primary aim of the ultrasound 

examination (Smorgick et al. 2010). For example, placental cord insertion type was not 

examined for those who missed the antenatal diagnosis (9/19). Those nine women only 

had a transabdominal ultrasound.  

Antenatal detection of vasa praevia was higher when transvaginal ultrasound was used. 

For instance, a retrospective study in the USA identified 56 out of 58 cases of vasa 

praevia during pregnancy (detection rate of 96.6%) when they used transabdominal 

ultrasound for all women and transvaginal ultrasound when there was any uncertainty 

(Bronsteen et al. 2013). The detection rate was 100% in the two studies that used 

transvaginal colour Doppler ultrasound to detect vasa praevia (Baulies et al. 2007; 

Hasegawa et al. 2010), and in two studies that used transabdominal ultrasound initially 

and transvaginal ultrasound if needed (Catanzarite et al. 2001; Nomiyama, Toyota & 

Kawano 1998). A prospective study in Japan reported that ultrasound examination of 

vasa praevia had a specificity of 99.8%, a sensitivity of 100%, a positive predictive value 

of 83%, and a negative predictive value of 100% (Nomiyama, Toyota & Kawano 1998).  

In general, any screening test is associated with a number of false negative or false 

positive cases. Performing transabdominal ultrasound, or transvaginal ultrasound to 

locate placenta or measure cervical length have been reported as reasons for 13 missed 

cases of vasa praevia in a study conducted by Bronsteen et al. (2013). That study also 

reported that vasa praevia detected in five women was not confirmed at the subsequent 

ultrasound examination. However, there was no information provided in the paper to 

conclude whether those women had resolution of vasa praevia at later ultrasound 

scanning or whether the initial screening was a false positive (Bronsteen et al. 2013). 

Catanzarite et al. (2001) also found one false positive in their study and reported two 

possible false negative cases. The authors reported that two women who gave birth in 

other hospital(s) had an intrapartum stillbirth following spontanous rupture of 

membranes at term due to a ruptured vasa praevia vessel (Catanzarite et al. 2001). 

Diagnosis of vasa praevia during pregnancy in these two women was missed probably 

due to using only transabdominal ultrasound. 
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In summary, despite a lack of large high-quality data regarding the performance of 

ultrasound screening and diagnosis for vasa praevia, most studies indicate that vasa 

praevia can be accurately diagnosed during pregnancy using transvaginal and colour 

Doppler ultrasound (Ruiter et al. 2015).  

2.7.1 Definition of vasa praevia using ultrasound 

The definition of vasa praevia using ultrasound was then examined. Twelve studies were 

identified that included a formal definition of vasa praevia in their study. Two defined 

vasa praevia as exposed fetal vessels over the internal cervical os (Francois et al. 2003; 

Lee et al. 2000). Exposed fetal vessels over the cervix was the requirement for the 

diagnosis of vasa praevia for three studies (Baulies et al. 2007; Catanzarite et al. 2001; 

Kanda et al. 2011). Golic et al. (2013) defined vasa praevia as being when the aberrant 

vessels were running within 1cm of the internal cervical os, while Rebarber et al. 

confirmed diagnosis of vasa praevia if the vessels were within 2cm of the internal 

cervical os (Rebarber et al. 2014). In a retrospective study of 182,554 births during 1990-

2010, Bronsteen et al. reported 60 women with vasa praevia. From these 60 women, 42 

had exposed fetal vessels over the cervix, while 13 had these vessels within 3cm of the 

internal os. The distance of fetal vessel to the internal os was not reported in five of the 

vasa praevia cases (Bronsteen et al. 2013).  

In Australia, Kapoor et al (2014) conducted a retrospective cohort study of women who 

had a third trimester ultrasound due to having a low-lying placenta in the second 

trimester ultrasound during 2009 and 2011. The inclusion criteria was that the placenta 

was within 3 cm of the internal cervical os but not overlapping or covering the internal 

cervical os. From 181 women who were included in the study, two had vasa praevia. In 

that study vasa praevia was defined as fetal vessels over or adjacent to the internal os 

(Kapoor et al. 2014). Nevertheless, another two studies required those vessels to be over 

or near the internal os (Hasegawa et al. 2010; Smorgick et al. 2010).  

In summary, different definitions have been reported for the ultrasonographic diagnosis 

of vasa praevia during pregnancy. Lack of data on the precise definition may lead to 

uncertainty in clinical decision making regarding antenatal diagnosis of vasa praevia. 
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2.7.2 Timing of antenatal ultrasound 

The timing of the antenatal ultrasound to diagnose vasa praevia is also important. 

Antenatal diagnosis of vasa praevia was reported to be made from 18 weeks to 26+6 

weeks of gestation in five studies (Baulies et al. 2007; Kanda et al. 2011; Lee et al. 2000; 

Nomiyama, Toyota & Kawano 1998; Smorgick et al. 2010). Four studies used an 

ultrasound scan to confirm the diagnosis of vasa praevia during the third trimester 

(Baulies et al. 2007; Catanzarite et al. 2001; Nomiyama, Toyota & Kawano 1998; 

Rebarber et al. 2014). The timing of an antenatal diagnosis of vasa praevia was not 

reported in four studies (Bronsteen et al. 2013; Francois et al. 2003; Golic et al. 2013; 

Haseqawa et al. 2015).   

Rebarber et al. (2014) conducted a retrospective cohort study from 2005 to 2012 in 

which 31 women had an antenatal diagnosis of vasa praevia. The authors reported that 

vasa praevia detected in the second trimester may resolve spontaneously by the third 

trimester as the pregnancy progresses and the uterus grows. This was referred to as 

‘resolution’ of vasa praevia. The study found that 5 out of 31 (16%) women with an 

antenatal diagnosis of vasa praevia in the second trimester had a resolution by the third 

trimester (Rebarber et al. 2014). However, results from this study should be treated with 

caution due to limitations of the retrospective study design and small sample size. This 

literature review did not find any other study showing similar findings. However, there 

was one exemption. One study reported on three women who did not have vasa praevia 

on third trimester ultrasound, after a diagnosis of vasa praevia had been made in the 

second trimester (Lee et al. 2000). Nevertheless, it was unclear whether this was due to 

a misdiagnosis in the second trimester or a resolution of vasa praevia in the third 

trimester.   

In summary, the second trimester of pregnancy is probably the best time to detect vasa 

praevia as the examination can be performed at the same time during morphology scan, 

although needs to be confirmed during the third trimester. In most high-income 

countries, including Australia, a morphology scan is offered to all women at around 18-

20 weeks of gestation. There are, however, some questions about whether resolution 
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from the second trimester can occur. Screening for vasa praevia during the third 

trimester is not feasible, because it would add an additional ultrasound examination for 

all women. Moreover, it has been reported that the diagnosis of vasa praevia during the 

third trimester might be difficult due to the baby’s presenting part preventing 

visualisation of exposed fetal vessels in front of the woman’s internal os (Kanda et al. 

2011).  

2.7.3 Cost of antenatal screening 

The cost of screening is always an important consideration. One study examined the cost 

effectiveness of screening for vasa praevia at the 18-20 week morphology scan. In 2010, 

a decision analytical model using Canadian data was conducted to evaluate the cost and 

health care outcomes of no screening, targeted screening (screening women who have 

risk factors) and universal screening (screening all women) for vasa praevia (Cipriano, 

Barth & Zaric 2010). The study included 130,000 pregnant women with singleton 

pregnancies and 2,150 women with twin pregnancies. The authors demonstrated that 

universal screening for all women with multiple pregnancies, and targeted screening for 

singleton pregnancies (that is screening women who have low-lying placenta, 

succenturiate/bi-lobed or multi-lobed placenta, velamentous cord insertion, or IVF) 

would prevent 27.5 stillbirths or neonatal deaths.  

The cost-utility analysis demonstrated that screening all women who have IVF or 

multiple pregnancies was cost effective. Moreover, performing transabdominal colour 

Doppler ultrasound at the 18-20 week morphology scan for all singleton women to 

identify velamentous cord insertion, accessory lobed placenta, and low-lying placenta, 

and then screening women who have these placental abnormalities was cost effective 

(Cipriano, Barth & Zaric 2010). 

2.8 Management strategies 

Once a woman is diagnosed with vasa praevia, it is essential to have a management plan 

in order to improve perinatal outcomes and reduce anxiety and stress in women (Javid 
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et al. 2014). The optimal aim of maternity care in women with vasa praevia is to prevent 

potential perinatal mortality and improve neonatal outcomes.  

2.8.1 Hospitalisation or outpatient management 

Six studies reported the need for hospitalisation during pregnancy. In two, all women 

with an antenatal diagnosis of vasa praevia were offered prophylactic hospitalisation. In 

one retrospective cohort study that was conducted in the USA, all 24 women with 

confirmed diagnosis of vasa praevia were admitted to hospital (Rebarber et al. 2014). 

Eighteen had an elective admission to hospital between 26-36 weeks of gestation 

(median of 33 weeks) until birth, whereas six women required emergency admission due 

to vaginal bleeding (n=2) or preterm labour (n=4). In the second study conducted in 

Germany, all 18 women with antenatal diagnosis of vasa praevia were admitted to 

hospital between 26+5 and 36+3 days of pregnancy (mean: 31+6 days), except one woman 

who declined hospitalisation (Golic et al. 2013).  

In four studies, women were not offered prophylactic admission but were hospitalised 

if they had an antenatal diagnosis of vasa praevia and other pregnancy complications. 

Lee et al. (2000) reported that five out of 15 women with an antenatal diagnosis of vasa 

praevia were admitted to hospital due to preterm labour (n=3) or vaginal bleeding, fetal 

heart rate abnormalities and uterine contractions (n=2). One study that was conducted 

in the USA reported that 50% (5 out of 10) of women with an antenatal diagnosis of vasa 

praevia required admission to hospital during pregnancy (Catanzarite et al. 2001). These 

women were admitted due to vaginal bleeding. Another study, conducted in Japan, 

described that 71% of the women with vasa praevia (15/21) were hospitalised, whereas 

others who were ‘asymptomatic’ were managed as outpatients at home (Hasegawa et 

al. 2015). Women were considered asymptomatic if they had normal fetal growth and 

amniotic fluid volume evaluation (evaluated fortnightly during pregnancy), normal 

cervical length, no uterine activity, and normal fetal heart rate (assessed weekly after 30 

weeks) (Hasegawa et al. 2015). Overall, 15 women had some form of symptom, including 

a shortened cervix, fetal growth restriction, low-lying placenta with vaginal bleeding, 

uterine contractions and/or abnormal fetal heart rate. These 15 women were admitted 
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to hospital until birth. The small sample size of both of these studies did not allow 

detection of a significant difference between hospitalisation and outpatient 

management. In the third study from Spain, all nine women diagnosed with vasa praevia 

were given information about vasa praevia and advised to attend the hospital if they 

had any uterine contractions or vaginal bleeding (Baulies et al. 2007). Although the study 

reported that the women were admitted if there was any bleeding, the number of 

women with vasa praevia who were admitted to hospital was not stated.   

There has been no RCT to compare the benefits of hospitalisation to outpatient 

management but given the rarity of the condition it is unlikely that such a study would 

ever be undertaken. Hospitalisation facilitates close monitoring of affected women for 

signs of labour and rupture of membranes, as fetal vessels may rupture during labour or 

with rupture of membranes causing fetal bleeding.  

2.8.2 Antenatal corticosteroid injections 

Administration of antenatal corticosteroids assist in fetal lung maturation and reduces 

the risk of respiratory distress syndrome, necrotising entercolitis, intraventricular 

haemorrhage, admission to NICU, and neonatal mortality significantly in women who 

are at risk of preterm birth (Roberts et al. 2017). Three retrospective cohort studies were 

identified in which women with vasa praevia had been given corticosteroids. In one 

study, 55% (five of nine) of women with an antenatal diagnosis of vasa praevia had 

corticosteroid injections prior to the birth (Baulies et al. 2007). Rebarber et al. (2014) 

reported that all women with an antenatal diagnosis of vasa praevia who were electively 

admitted to hospital had corticosteroids (n=18/24; 75%) before elective CS. However, in 

one German study (Golic et al. 2013) only 39% (seven out of 19 ) of the women with vasa 

praevia had corticosteroids. The reasons for administration of antenatal corticosteroids 

in these seven women were premature rupture of membranes without bleeding (n=1) 

and vaginal bleeding that was not from fetus (n=4). The reason for corticosteroid 

administration in two women was unknown (Golic et al. 2013). The mean gestation of 

pregnancy in which corticosteroids were administered was 29 weeks and five days. All 

11 women who did not receive corticosteroids gave birth after 34 weeks of gestation 
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(Golic et al. 2013). The other two studies did not report on the timing of antenatal 

corticosteroid administration (Baulies et al. 2007; Rebarber et al. 2014).  

Golic et al. (2013) reported that administration of antenatal corticosteroids was 

necessary if women with an antenatal diagnosis of vasa praevia were at risk of having a 

CS before 34 weeks of gestation. In general, administration of antenatal corticosteroids 

in women who have preterm birth is associated with significant reduction in the rate of 

neonatal morbidity and mortality (Roberts et al. 2017). However, a recent literarature 

review highlights that administration of antenatal corticosteroids is not needed when 

women are at risk of having a birth after 35 weeks of gestation (Haviv, Said & Mol 2019).  

2.8.3 Early caesarean section 

The timing of birth is important when considering the impact of prematurity. Thirteen 

studies reported on the mode and/or time of birth for women with vasa praevia. 

Although in all these studies women with an antenatal diagnosis of vasa praevia had a 

CS, there was a wide range in the timing of birth (between 27 and 37 weeks of gestation). 

In one study, the average timing of birth was 33.9 ±3.2 weeks (range 29-40 weeks) (Kanda 

et al. 2011). In five studies, the mean or median time of birth was 36 weeks (Baulies et 

al. 2007; Catanzarite et al. 2001; Francois et al. 2003; Golic et al. 2013; Smorgick et al. 

2010). Golic et al. reported that from 18 women with an antenatal diagnosis of vasa 

praevia, 10 (56%) had an elective CS and eight (44%) required an emergency CS due to 

onset of labour, vaginal bleeding and/or rupture of membranes. Overall, the median 

gestational age at the time of birth was 36+3 weeks in women with an elective CS, and 

35 weeks in those needing an emergency CS (Golic et al. 2013). Similarly, another study 

in the USA reported that whilst most women with an antenatal diagnosis of vasa praevia 

had elective CS (19 out of 24) at 34-36 weeks, five women had emergency CS (Rebarber 

et al. 2014). The median time of birth was 35 weeks (range, 27+5 weeks to 36+5 weeks). 

In a study of 21 women with ultrasonographic diagnosis of vasa praevia in Japan, 15 had 

prophylactic admission to hospital for observation, and 6 had outpatient management 

(Hasegawa et al. 2015). The study showed that only 13 women (62%) had an elective CS; 

eight (38%) had an emergency (n=5) or earlier than initially scheduled elective CS (n=3). 
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The reasons for emergency CS were preterm premature rupture of membranes (n=2), a 

pathologic cardiotocography (CTG; n=2) and preeclampsia (n=1). The reason for earlier 

than initially scheduled elective CS included uterine contractions (n=2) and fetal growth 

arrest (n=1). All these eight women were in the inpatient management group, except 

one who had emergency CS due to preeclampsia. As a result, the average timing of birth 

for women in this group was earlier than women in the outpatient group [35 weeks 

(range: 27-36 weeks) vs 36 weeks (range: 35-36)] (Hasegawa et al. 2015).  

Studies on the timing of birth in women with vasa praevia are limited and not of high 

quality. There has been no RCT to determine optimal timing of CS or large cohort studies 

to compare the perinatal outcomes of CS in different gestations. One study has been 

undertaken in the USA to determine the benefits or risks of early CS (Robinson & 

Grobman 2011). A decision-analytic model using quality-adjusted life-years compared 

11 strategies for the timing of birth for women with an antenatal diagnosis of vasa 

praevia but no other complications. The authors concluded that 34-35 weeks is the 

optimal gestational age for elective CS in women with vasa praevia (Robinson & 

Grobman 2011). Although a preterm CS can decrease perinatal mortality associated with 

vasa praevia, prematurity is an important risk factor that contributes to perinatal 

morbidity and poor neonatal outcomes. Multi-centre RCTs are required to identify 

optimal time of birth, although this is not feasible considering the rarity of the condition 

and the number of women required.  

Recommendations regarding timing of birth for women with an antenatal diagnosis of 

vasa praevia is based on observational studies and expert opinion. The most up-to-date 

expert consensus using the current evidence is the ACOG committee opinion on the 

medically indicated late preterm and early term births, which was published in 2019 in 

the USA (ACOG 2019). According to the ACOG committee opinion, women with an 

antenatal diagnosis of vasa praevia need to give birth by CS during 34+0 and 37+0 weeks 

of gestation (ACOG 2019). 
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2.9 Experience, knowledge, attitude and practice 

This review demonstrates a lack of high-quality evidence on the screening, diagnosis and 

care of women with vasa praevia. This may lead to uncertainty in the clinical practice of 

midwives and obstetricians, and the information provided to women. The next section 

will review the experience of women, and knowledge, attitude, practice and experience 

of clinicians in relation to vasa praevia.  

2.9.1 The perspectives and need of women with vasa praevia 

Women’s experience of being diagnosed with vasa praevia was described for the first 

time in 2014 (Javid et al.) prior to commencing this PhD. Fourteen Australian women 

with vasa praevia were interviewed in a descriptive qualitative study during 2012. Three 

of the 14 women did not have an antenatal diagnosis. One had an elective CS at 37 

weeks due to another reason, but two experienced traumatic births due to ruptured 

vasa praevia vessels during labour and birth. Despite having an emergency CS, 

aggressive resuscitation and neonatal blood transfusion, one of the babies died soon 

after birth.  

Of the other 11 women, six had a confirmed diagnosis and five had a suspected diagnosis 

of vasa praevia that was not confirmed in the subsequent ultrasound examination (Javid 

et al. 2014). The main findings of the study were that there was a lack of information or 

certainty that led to stress and worry in women. Thematic analysis of the women’s 

accounts identified five major themes: ‘feeling like a ticking time-bomb’, ‘getting 

diagnosis right’, ‘being taken seriously’, ‘coping with inconsistent information’, and ‘just 

a massive relief when it was all over’. The theme ‘feeling like a ticking time-bomb’ 

described the anxiety of women and fear of losing the baby. ‘Getting diagnosis right’ 

demonstrated that women in the study felt lucky and grateful that they were diagnosed 

during pregnancy with ultrasound. Those who did not have an antenatal diagnosis 

questioned the health care system for not diagnosing their vasa praevia during 

pregnancy. ‘Being taken seriously’ described the experience of some women who were 

given enough information and had a management plan put in place. However, more 
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women felt they were ‘not taken seriously’ due to the way the diagnosis was disclosed 

or explained to them, and inadequacy of the information received. ‘Coping with 

inconsistent information’ highlighted the challenges of women as they received 

inconsistent information about their need for, and timing of admission to hospital, and 

the timing of birth. This lack of consistency led to worry and stress in women, reducing 

trust in their care and carers’ decision making (Javid et al. 2014). 

In summary, the need for an accurate antenatal diagnosis, an appropriate pregnancy 

and birth plan, clear and accurate information, as well as emotional support were 

highlighted by women who had experienced vasa praevia (Javid et al. 2014). Despite 

this, the review found no other study with women, no study with midwives, and only 

one published paper with obstetricians on vasa praevia (Ioannou & Wayne 2010).  

2.9.2 The perspectives and role of obstetricians 

There have been two surveys with obstetricians regarding vasa praevia worldwide, one 

in the UK (Ioannou & Wayne 2010) and one in the USA (Romero et al. 2012). In 2012, a 

national survey was conducted with members of the Society for Maternal-Fetal 

Medicine in the USA. From 1,943 members, 556 completed the survey (response rate of 

30%). This paper was not included in this literature review because it was only published 

as a conference proceeding. I contacted the first author who confirmed that the results 

had not been published as a full article. From the abstract though it is clear that 43% of 

the respondents stated that they used a protocol to routinely screen for vasa praevia, 

and one third (33%) followed a protocol for antenatal management of women with 

antenatal diagnosis of vasa praevia (Romero et al. 2012).   

A survey of 128 obstetricians in England and Wales in 2006 highlighted uncertainty 

regarding the diagnosis of vasa praevia (Ioannou & Wayne 2010). Despite one-third of 

the respondents (n=42; 33%) reporting that transvaginal ultrasound with colour Doppler 

was offered in their hospital for the diagnosis of vasa praevia, 95% of respondents stated 

that their facility did not have a local protocol for the diagnosis or management of this 

condition.  
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The survey showed respondents’ lack of knowledge and skills in the screening or 

diagnosis of vasa praevia (Ioannou & Wayne 2010). Less than half of the obstetricians 

(n=55; 43%) who performed obstetric ultrasound felt confident in diagnosing vasa 

praevia antenatally using ultrasound. Most obstetricians (n=112; 88%) reported that 

they had never referred a woman to have a tertiary ultrasound for identification or 

exclusion of vasa praevia. In addition, 4% of the respondents felt that there were no risk 

factors, and only 1.5% identified the five known risk factors for vasa praevia. Only one-

fifth of the obstetricians (20%) felt that vasa praevia screening could be effectively 

implemented. Obstetricians who did not perform obstetric ultrasound, or performed 

obstetric ultrasound but felt lack of confidence in the antenatal detection of vasa praevia 

using ultrasound were significantly less confident with the antenatal screening 

compared to those who performed transvaginal ultrasound (11% vs 31%; P=0.004) 

(Ioannou & Wayne 2010).  

There was also a wide range of practice regarding the antenatal care and mode of birth 

for women with antenatal diagnosis of vasa praevia (Ioannou & Wayne 2010). It should 

be noted that the survey was conducted at a time when there was no national guideline 

on vasa praevia in the UK or internationally. The survey reported that 28% of 

obstetricians (n=36) would prescribe corticosteroids before the planned birth for 

women with vasa praevia but did not report their gestation for treatment (Ioannou & 

Wayne 2010). One-third of obstetricians (n=44; 34%) reported offering prophylactic 

admission to hospital. 

Despite a strong consensus (102/128; 80%) on the need for early elective CS for women 

with vasa praevia, even in the absence of vaginal bleeding, there was a wide range of 

practice regarding the timing of this intervention. Obstetricians (n=102) who thought 

that women should have a CS birth, indicated that CS should be offered at 35 weeks 

(n=1; 1%), 36 weeks (n=13; 13%), 37 weeks (n=30, 29%), at 38 weeks (n=47, 46%) or at 

39 weeks (n=8, 8%). The authors concluded that the management of women with vasa 

praevia should be ‘individualised’ due to a lack of national guidelines (Ioannou & Wayne 

2010).  
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There have been few qualitative studies on the challenges of obstetricians caring for 

pregnant women although none specifically on vasa praevia. The emotional impact and 

burden of an antenatal diagnosis of fetal abnormalities on maternal fetal medicine 

specialists in Australia was reported to cause compassion fatigue (Menezes et al. 2013). 

The challenges of decision making in high-risk pregnancies are highlighted in a recent 

qualitative study of Australian obstetricians (Edvardsson et al. 2015), which 

demonstrates a dilemma in situations where there are uncertainties or imbalances 

between the potential maternal and fetal benefits. 

Three studies were identified that reported on the impact of perinatal death on 

obstetricians; two studies in the USA using surveys and one qualitative study in Ireland. 

In a survey of 804 obstetricians in the USA, 594 (75%) reported that stillbirth took a large 

emotional toll (Gold, Kuznia & Hayward 2008). Less than half (43%) felt worried about 

disciplinary or medico-legal consequences of stillbirth or neonatal death, whilst 8% 

thought of leaving obstetric practice. Similarly, Farrow et al. (2013) in a survey of 365 

obstetricians reported feelings of grief, self-doubt, depression, and self-blame among 

obstetricians in the USA who cared for women who had a stillbirth. A qualitative study 

using an interpretative phenomenological design highlighted the impact of stillbirth on 

the obstetricians in terms of personal experience, professional responsibility, burden, 

and medico-legal concerns (Nuzum, Meaney & O'Donoghue 2014). Although these 

studies were regarding stillbirth or neonatal death in general, vasa praevia is one of the 

known causes of stillbirth and early neonatal death (Bronsteen et al. 2013; Oyelese et 

al. 2004). It is possible that obstetricians may face different challenges in caring for 

women with vasa praevia, especially considering lack of national guidelines but also 

because this is potentially preventable through antenatal diagnosis and planned CS.  

2.9.3 The perspectives and role of midwives 

Midwives have a key role in providing information to pregnant women during 

pregnancy. A survey of women in Australia (Grimes, Forster & Newton 2014) reported 

that the majority of women (70%) used midwives as their source of information. 

Midwives have a pivotal role in providing care for women with normal or low risk 
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pregnancies, as well as providing support and usual pregnancy and birth care in women 

with high-risk pregnancies within a multidisciplinary team (Berg 2005).         

In our previous study, some women diagnosed with vasa praevia reported that some 

midwives did not have adequate knowledge about the condition (Javid et al. 2014) and 

this added to their stress and worry. There has been no published study on the 

knowledge or experience of midwives regarding caring for women with vasa praevia. 

The experience of midwives in providing antenatal care in other pregnancy 

complications has been studied and so was examined here. A qualitative descriptive 

study on antenatal management of asthma interviewed 13 midwives working in a 

tertiary referral hospital in Australia (McLaughlin et al. 2015). The authors highlighted 

midwives’ lack of knowledge regarding asthma, women’s lack of knowledge about the 

condition that they were diagnosed with, and lack of clear referral pathways as barriers 

in providing adequate care to women. The challenges of Australian midwives in 

communicating effectively and caring appropriately for one group of women considered 

to be high risk, that is women with obesity, was described as ‘feeling in the dark’ 

(Schmied et al. 2011). In this qualitative descriptive study, which interviewed 34 

midwives in New South Wales, the need for continuity of care and midwives’ training 

was highlighted. The results of these studies indicate that a lack of knowledge of the 

health condition among midwives, and limited clear referral pathways in the system are 

barriers in providing high quality antenatal care to women with these conditions. 

Midwives may face similar challenges in providing care for women with vasa praevia.  

2.10 Summary of chapter 

The purpose of maternity care is to provide safe evidence-based care to women that 

results in a healthy mother and baby. The review shows that vasa praevia can be 

diagnosed accurately with ultrasound during pregnancy, allowing for elective CS before 

onset of labour. This has significantly reduced the rate of perinatal mortality in recent 

years.   
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This literature review also demonstrates that there are current international 

controversies around definition of vasa praevia, time of diagnosis as well as care of 

women with this condition. There is a clear lack of knowledge regarding the current 

clinical practice of midwives and obstetricians regarding the diagnosis and/ or care of 

women with vasa praevia in Australia. It is also evident that there is a lack of knowledge 

on the experience of these clinicians in this process. The next chapter will outline the 

methodology of the studies that were undertaken in this thesis to address the gap 

identified as a result of this literature review.  
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CHAPTER 3: METHODOLOGY 

3.1 Introduction 

The literature review in Chapter Two showed that vasa praevia is a pregnancy 

complication that is associated with high rates of perinatal mortality and morbidity if it 

is not diagnosed during pregnancy. Perinatal death due to vasa praevia has a devastating 

impact on the woman’s family. Antenatal diagnosis and appropriate care can 

dramatically improve perinatal outcomes, but there remains a lack of consensus on the 

screening, diagnosis and management of women and this may contribute to the 

challenges in caring for women with this condition. 

This chapter outlines the design and methods used in this thesis. Some of the methods 

are repeated in the four chapters that follow as each is a stand-alone publication. 

3.2 Aim 

This research aimed to investigate the views of midwives and obstetricians regarding 

antenatal diagnosis of vasa praevia, describe the impact of adverse perinatal outcomes 

due to vasa praevia on midwives and obstetricians, and identify the actions required to 

improve the capabilities of these clinicians to diagnose and/or manage vasa praevia. 

3.3 Design 

The thesis was conducted over four years in two phases using a sequential explanatory 

mixed methods design (Creswell 2014). Table 5 illustrates the study questions, 

objectives, phases and methods used in this thesis.  

3.4 Using a mixed methods design 

This section defines mixed methods research and its application within this thesis.  
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3.4.1 Defining mixed methods research 

Mixed methods research is a type of inquiry that collects both quantitative and 

qualitative data to combine or integrate in order to provide a more comprehensive and 

complete understanding of a research problem (Creswell 2014). The quantitative and 

qualitative data may be mixed or integrated within one single study or across several 

different studies (Bazeley 2018). Researchers using a mixed methods approach aim to 

overcome the limitations of using only quantitative or qualitative research to deepen, 

broaden, or corroborate the understanding of a phenomena (Bazeley 2018; Johnson, 

Onwuegbuzie & Turner 2007). 

During the 1970s and 1980s, there was a strong debate on the superiority of quantitative 

over qualitative methodologies, which has been referred to as paradigm war (Cameron 

2009; Morgan 2007). Efforts to resolve the debate between quantitative and qualitative 

researchers, led to the evolution of mixed methods research as a third research 

paradigm (Cameron 2009; Johnson, Onwuegbuzie & Turner 2007). While a quantitative 

study originates from a positivist paradigm to study relationship, effects and outcomes 

of specific variables using numbers, qualitative studies stem from a constructivist 

paradigm to understand participants’ experience or meaning they associate to a 

phenomenon using words (Charmaz 2006; Creswell 2014). Mixed methods research 

stands between the quantitative and qualitative paradigms and uses a pragmatic 

approach to utilise both kinds of inquiry to best answer the research question (Creswell 

2014; Johnson, Onwuegbuzie & Turner 2007; Morgan 2007). 

3.4.2 Rationale for using mixed methods research in this thesis 

The complexity of caring for women with vasa praevia requires research methods that 

utilise the strengths and qualities of both quantitative and qualitative methodologies. 

This is why mixed methods are valuable. Mixed methods research often can provide a 

more comprehensive understanding of the phenomenon by addressing some of the 

limitations of specific deigns or individual studies and building on the strengths of both 

(Creswell 2014; Johnson, Onwuegbuzie & Turner 2007; O'Cathain, Murphy & Nicholl  
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Table 5 The research questions, objectives, phases and methods 

Research questions 
   1. What are the views and/or current clinical practice of midwives and obstetricians on antenatal screening or diagnosis of vasa praevia? 
   2. What is the experience of midwives and obstetricians in caring for women with unanticipated vasa praevia during labour and birth? 

Objectives Phase  Method Participants Studies 

1. How do obstetricians define vasa praevia? 

Phase 1 
Cross-sectional 

survey  
(QUANT) 

Consultant 
obstetricians practising 

in Australia and New 
Zealand 

Study 1: A survey of opinion and 
practice of obstetricians from 
Australia and New Zealand on the 
prenatal diagnosis of vasa praevia 

2. What are the views of obstetricians on antenatal 
screening and diagnosis of vasa praevia? 

3. What is the current practice of obstetricians on 
screening and diagnosing vasa praevia? 

4. What is the knowledge of obstetricians about the 
risk factors for vasa praevia? 

5. What is the experience of midwives in caring for 
the women with undiagnosed vasa praevia?  

6. What is the impact of adverse perinatal outcomes 
due to vasa praevia on midwives? 

Phase 
2.1 

Descriptive 
qualitative study, 
using interviews 

(QUAL) 

Midwives practising in 
Australia 

Study 2: The experience of vasa 
praevia for Australian midwives: A 
qualitative study 

7. What are the experiences and capabilities of 
midwives in caring for women with antenatal 
diagnosis of vasa praevia? 

8. What are the barriers in providing safe quality 
maternity care for women with vasa praevia? 

Study 3: Providing quality care for 
women with vasa praevia: 
Challenges and barriers faced by 
Australian midwives 

9. What is the experience of obstetricians in 
providing care for women with unexpected vasa 
praevia during labour and birth? 

Phase 
2.2 

 
Consultant 

obstetricians practising 
in Australia 

Study 4: Caring for women with 
unanticipated vasa praevia: A 
qualitative study with Australian 
obstetricians 

   QUAL: Qualitative; QUANT: Quantitative 
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2007; Creswell 2014). I used different approaches to answer two different research 

questions regarding provision of maternity care for women with vasa praevia. While 

questions about views and practice could be addressed using a quantitative approach 

(Study 1), exploring obstetricians and midwives’ experience in caring for women with 

vasa praevia (Study 2-4) required two distinct qualitative studies. One approach would 

not have been able to address the two questions and all my research objectives.  

Bryman (2006) describes several advantages for using mixed methods approaches 

including illustration of quantitative findings by explanations offered in qualitative 

narratives. In addition, findings from quantitative and qualitative studies are built upon 

each other to enhance researcher’s understanding of the phenomena and offset the 

limitations of using only quantitative or qualitative approach (Bryman 2006). Vasa 

praevia is a ‘wicked problem’ (as its’ diagnosis and management is complex, multi-

faceted, and little understood) that can be better researched using multiple methods 

(Mertens et al. 2016). Wicked problems are defined as:  

… problems that involve multiple interacting systems, are replete with social and 

institutional uncertainties, and for which there is no certainty about their nature 

and solutions, with time running out to find solutions. (Mertens et al. 2016, p. 

12).  

Mixed methods research, therefore, was considered the most appropriate methodology 

to address the research problem by providing completeness, explanation and 

complementarity approaches (Bazeley 2018; Bryman 2006; Creswell 2014; Halcomb & 

Andrew 2009). In this thesis, a sequential explanatory mixed methods design was used 

by undertaking one bi-national, population-based, cross-sectional survey and two 

qualitative studies that collected semi-structured in-depth interviews (Table 5). Figure 1 

illustrates the sequence and integration of methods employed in this thesis.  
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Figure 1 Outline of the sequential explanatory mixed methods research used in the 
thesis 

 

3.4.3 Challenges of using a mixed methods research  

Mixed methods design offered several advantages over a mono-method design as it 

enabled me to understand the complex process of diagnosing and managing vasa 

praevia from multiple angles, including the perspective of different groups of clinicians 

from midwifery and obstetrics. As a doctoral student, however, I had to overcome the 

challenges of using this methodology. 

The first challenge of conducting a mixed methods research is the skillset requirement. 

Doctoral students using this methodology need to have a deep understanding of the 

theory, philosophy, and study design of quantitative, qualitative and mixed methods 
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research before they learn about data collection, analysis, interpretation and writing for 

each methodology during doctoral candidature (Creswell 2014; Halcomb & Andrew 

2009). In addition, the researcher is challenged with the time frames, especially when a 

sequential mixed methods research is employed, as the findings from the first phase 

need to be analysed and interpreted to inform the second phase of the study (Creswell 

2014; Halcomb & Andrew 2009). Finally, the integration of data is the most important 

feature of the mixed methods research; that can be complex, requiring an extra skillset 

and time to provide additional level of analysis and interpretation (Bazeley 2018).    

Considering the above-mentioned challenges in the planning stage of my doctoral 

candidature, I attended advanced quantitative, qualitative and mixed methods research 

courses and read extensively and broadly to deepen my knowledge and master the skills 

required. I was also guided by an inter-disciplinary supervisory team (midwife and 

obstetrician) and external advisors (one public health researcher and one obstetrician) 

with different methodological, professional and content expertise (Halcomb & Andrew 

2009).    

3.5 The research studies and data collection methods 

As outlined in Table 5 and Figure 1, this thesis was composed of four studies that were 

inter-connected and each addressed an aspect of the overall aim. The four studies were: 

1. A survey of opinion and practice of obstetricians from Australia and New Zealand 

on the prenatal diagnosis of vasa praevia (Phase 1; Study 1);  

2. The experience of vasa praevia for Australian midwives: A qualitative study 

(Phase 2.1; Study 2);  

3. Providing quality care for women with vasa praevia: Challenges and barriers 

faced by Australian midwives (Phase 2.1; Study 3);  

4. Caring for women with unanticipated vasa praevia: A qualitative study with 

Australian obstetricians. (Phase 2.2; Study 4). 



 

56 

The research methods and data collection for these four studies are described below. 

Some of this detail is also included in the following chapters as the papers contain 

methods section.  

3.5.1 Phase 1: Cross-sectional survey 

One form of quantitative research enables structured data collection from a large 

sample that aims to measure specific variables. The instrument for quantitative data 

collection in this thesis was a survey. Researchers conducting survey research aim to 

measure the opinion, attitude or knowledge of a large number of individuals in order to 

generalise it to the population those individuals come from (Fowler Jr 2013). There are 

two types of survey research. Cross sectional surveys collect data from individuals at one 

point of time, whereas longitudinal surveys gather information from the individuals at 

different time points (Kelley et al. 2003). Survey research is widely used in applied social 

science, health, and maternity to provide evidence that can inform clinical practice 

(Chien 2009).      

A population-based cross-sectional survey using a self-administered online 

questionnaire was undertaken with Fellows of the RANZCOG, who currently practise 

obstetrics and/or obstetric ultrasound in Australia and New Zealand (Study 1). A 

RANZCOG Fellow is a medical doctor who completes a further six-years of training to 

become a specialist obstetrician. After a series of oral and written exams they are 

granted fellowship from the specialist college and thereafter can practise as a consultant 

or specialist. Doctors who are still completing their obstetric training are called obstetric 

registrars or trainees, and cannot yet practise as a consultant. The word consultant 

obstetrician and Fellow is used interchangeably in this thesis. 

This study was conducted in collaboration with RANZCOG as their college statement on 

vasa praevia was for review in 2015. The researcher collaborated with the Chair of the 

Maternal Fetal Medicine Committee at RANZCOG, Professor Susan Walker, who 

supported the study and was also an external advisor. The process of developing the 

survey questions is described in Chapter Four. Formal approval was sought from 

RANZCOG to distribute the survey to the Fellows. The final survey was reviewed by 
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RANZCOG Continuing Professional Development and Revalidation Committee. Approval 

was obtained on 31 March 2016, and RANZCOG Fellows could claim one professional 

development point in self-education for completion of the survey. A copy of the 

approval letter is provided in Appendix 1.  

Survey Gizmo platform (Version 4, Colorado, USA) was used to build and distribute the 

survey. The final version of the survey included 26 questions that established the 

respondents’ demographic details (n=9), opinion or practice regarding diagnosis (n=8) 

and management (n=6), and awareness about current guidelines (n=2) and risk factors 

for vasa praevia (n=1). From 26 questions, two were open-ended providing a text box 

for the respondents to write anything that they thought was important regarding 

diagnosis and management of vasa praevia that had not been covered in the closed-

ended questions. Once they completed and submitted the survey, the respondents were 

provided with a ‘thank you’ page, which also included an invitation to participate in an 

interview with the researcher regarding diagnosis and management of vasa praevia. This 

was done to recruit for the second phase of the study. The copy of the survey is provided 

in Appendix 2.  

The survey was distributed by RANZCOG via email on 28 April 2016 (Appendix 3). In 

order to increase the response rate, a reminder email was sent two weeks later on 12 

May 2016 (Appendix 4). An administrative fee was paid to RANZCOG for managing the 

distribution process. The survey was open for four weeks in total.  

Chapter 4 describes the process of designing the survey including content and face 

validation, the response rate, study sample and the findings of this study.  

3.5.2 Phase 2: Qualitative descriptive design 

Qualitative methodology 

Qualitative research helps to understand, in this study, the complex and little-known 

phenomenon of care provision in the context of vasa praevia (Charmaz 2006; Creswell 

2014; Neergaard et al. 2009; Sandelowski 2000). Diagnosis and management of vasa 
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praevia is subject to debate and controversy and there are likely to be a range of 

experiences and understandings that drive practice (Ioannou & Wayne 2010; Javid et al. 

2014; Nishtar & Wood 2012; Oyelese 2017). Qualitative research enables the 

researchers to understand different aspects of vasa praevia from the perspective of 

clinicians who provide care for these women. 

Qualitative descriptive design  

Qualitative descriptive design is an ideal methodology for describing the ‘who, what, 

why and where of events’ as it was experienced by the participants (Sandelowski 2000). 

Qualitative descriptive design is useful when the topic of interest has not been 

previously studied or there is very little known about it (Avis 2003; Sandelowski 2000). 

It provides a straight-forward but comprehensive and accurate description of the events 

as experienced by the participants (Neergaard et al. 2009).  

Qualitative descriptive methodology is different from other types of qualitative 

research, such as grounded theory that aims to develop theory (Charmaz 2006). It also 

differs from ethnographic, narrative and phenomenological qualitative studies as it does 

not use theory, epistemology, theoretical perspectives or pre-defined conceptual 

frameworks to evaluate or justify the knowledge, but provides a deep insight into the 

topic of interest that is relevant for clinicians and policy makers (Neergaard et al. 2009; 

Sandelowski 2000). Another advantage of taking a qualitative descriptive approach is 

that the researchers are not obliged to move far from, or deep into, the data to produce 

a highly interpretive account of the participants’ experiences about the topic of interest. 

In contrast, researchers taking this approach describe clinicians’ or patients’ experience 

on a particular topic using the participants’ own words (Sandelowski 2000). This makes 

the qualitative descriptive design relevant when conducting mixed methods studies in 

healthcare (Neergaard et al. 2009; Sandelowski & Leeman 2012).  

Several studies in maternity care have used descriptive qualitative research previously 

(Everitt, Fenwick & Homer 2015; McLaughlin et al. 2016; Schmied et al. 2011; Sword et 

al. 2012). For example, the study mentioned in the previous chapter by McLaughlin et al 

(2015) used a qualitative descriptive design to explore midwives’ knowledge regarding 
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asthma in pregnancy by interviewing 13 midwives in New South Wales. The authors 

explained that qualitative descriptive studies were useful for clinicians and policy makers 

(McLaughlin et al. 2015). Similarly, the challenges of Australian midwives in 

communicating effectively and caring appropriately for the obese pregnant women have 

been described using a qualitative descriptive approach (Schmied et al. 2011). Another 

qualitative descriptive study was conducted to explore the experience of 10 midwives 

in New South Wales who were involved in the removal of babies soon after birth due to 

child safety concerns (known in this state as ‘assumption of care’), because there was 

limited understanding on the experience of midwives in providing care for women 

whose babies had been removed (Everitt, Fenwick & Homer 2015). These studies, and 

the fact that there was no previous qualitative research with the clinicians on vasa 

praevia internationally, inspired me to conduct two qualitative descriptive studies with 

midwives and obstetricians in Australia to explore their experience in provision of care 

for women with vasa praevia.  

Phase 2 used a qualitative descriptive design to conduct interviews with midwives 

(Phase 2.1) and obstetricians (Phase 2.2).  

Phase 2.1 Interview with midwives 

In Phase 2.1, semi-structured in-depth interviews were conducted to explore the 

experience of midwives in caring for women with undiagnosed vasa praevia (Study 2), 

as well as the experience of midwives in caring for women with antenatal diagnosis of 

vasa praevia (Study 3). Midwives were included if they were practising in public or 

private maternity hospitals in Australia and had cared for at least one woman with vasa 

praevia between 2010 and 2016. The details of these two studies in Phase 2.1 including 

the recruitment, interview questions, and findings are described in Chapter Five and 

Chapter Six.  

Phase 2.2 Interview with obstetricians 

Phase 2.2 included semi-structured in-depth interviews with consultant obstetricians 

practising obstetrics and/or obstetric ultrasound in Australia (Study 4) to explore the 
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experience of obstetricians caring for women with unexpected vasa praevia during 

labour and birth. Obstetricians were included if they had diagnosed and/or managed 

vasa praevia for at least one woman during 2010-2016. The recruitment, data collection 

and findings of Phase 2.2 is fully described in Chapter 7.  

3.6 Analysis of quantitative, qualitative and mixed methods 

data 

This section presents the process of data analysis for the quantitative and qualitative 

studies and the integration of these two datasets.  

3.6.1 Quantitative data analysis 

The cross-sectional survey in Phase 1 resulted in online responses being available 

through Survey Gizmo. I downloaded the responses from the Survey Gizmo to an excel 

spreadsheet, and then to SPSS (vr23, IBM Corporation, Somers, NY, USA) software to 

clean and analyse the data. Initially, a descriptive analysis was used to profile 

respondents. Categorical variables regarding participants’ opinion and practice about 

vasa praevia were analysed using frequency and percentages. Continuous variables 

were analysed using median and/or mean. The survey used a seven-point Likert scale to 

measure the respondents’ view on the antenatal diagnosis of vasa praevia. The Likert 

scale options - strongly disagree, disagree, and somewhat disagree (and somewhat 

agree, agree, and strongly agree) - were combined to produce a dichotomous index of 

agreement. Categorical data was analysed using Pearson Chi-square test. Continuous 

data were analysed using an analysis of variance (ANOVA). A probability of P <0.05 was 

considered to be statistically significant.  

3.6.2 Qualitative data analysis  

Data in Phase 2 were in the form of audio recorded and transcribed interviews. The data 

were analysed taking an inductive approach using the six-stages of thematic analysis 

(Braun & Clarke 2006). Firstly, I started analysing the data after I interviewed each 

participant by listening to the audio recording and reviewing the notes that I had taken 
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during the interview. I transcribed the first three interviews to familiarise myself with 

the data. The rest of the interviews were transcribed professionally. After receiving each 

transcript from the professional transcriber, I listened to the audio recording of the 

interview and read the notes that I had taken during and immediately after interviewing 

the participant. Then, I read the transcripts while listening to the audio recording to 

check the accuracy of the transcription and edit as needed. I then wrote a short memo 

summarising the interview and my initial ideas about that interview (Braun & Clarke 

2006; Saldaña 2012).  

In the second stage, the audio files and transcripts were imported to NVIVO software 

program to store, organise and analyse the data. I chose to use NVIVO as its platform 

enabled me to store and analyse large data from multiple groups of participants all in 

one place. Initial coding was conducted manually while reading the transcripts as well 

as in NVIVO. In this phase, data were divided into two sections: 1) experience in caring 

for women who did not have an antenatal diagnosis of vasa praevia but were diagnosed 

during labour and birth; 2) experience in caring for women who had an antenatal 

diagnosis of vasa praevia.  

During the third stage, line-by-line coding was conducted for a set of transcripts and a 

concept map with potential themes and categories was developed. From this initial 

analysis, a coding framework was built to code the transcripts accordingly. The codes, 

memos and coding framework were reviewed in order to identify relationship between 

the codes and to combine the codes into potential themes and sub-themes (Braun & 

Clarke 2006).  

Stage Four involved reading the transcripts again and reviewing the themes and sub-

themes to ensure all the related data was included. As participants had intense 

experiences in relation to vasa praevia, in addition to line by line coding, I also conducted 

incident by incident coding as described by Charmaz (2006). For example, some 

midwives and obstetricians were directly involved in incidents in which babies died 

during labour and birth or soon after giving birth (perinatal death incident) or survived 

following aggressive neonatal resuscitation (neonatal near-miss incident). Others were 
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not involved in any incident as they had cared for pregnant women who had an 

antenatal diagnosis of vasa praevia. Coding data to understand the experience of 

participants in these incidents, identifying and comparing the similarities and 

differences within and between these incidents generated deeper and more analytical 

insight compared to line-by-line coding (Charmaz 2006). It also enabled me to compare 

the sub-themes and themes in relation to the incidents.     

During the data analysis, as well as looking for similar codes, concepts and patterns, I 

actively looked for disconfirming data, which is also referred to as negative or deviant 

cases (Booth et al. 2013; Creswell & Miller 2000). For example, although all midwives in 

the study reported that women with an antenatal diagnosis of vasa praevia need to give 

birth by CS, there was an alternative view, known as a ‘deviant case’ that was contrary 

to this view. One midwife felt that caesarean birth was only needed if the woman 

required induction of labour and ARM, and that women with vasa praevia can safely 

have a vaginal birth if they rupture their membranes spontaneously. Looking further in 

the data to understand the perspective of that midwife I realised that it may be due to 

lack of knowledge and focusing only on her own personal experience, as she had only 

cared for one woman with vasa praevia whose baby died immediately after birth 

following an ARM. Booth et al. report that deviant cases may represent a sub-group that 

have different perspectives (Booth et al. 2013). Identifying disconfirming data and 

looking further in the data, to understand the perspective of the evident case in order 

to explore potential driving factors for the contradiction, adds rigour to the study (Booth 

et al. 2013; Creswell & Miller 2000).  

Stage Five commenced with defining each emerging theme and writing a narrative to 

provide a complete story about the theme (Braun & Clarke 2006). Placing themes under 

the relevant categories assisted in writing a structured story about the experience of the 

participants regarding the phenomena. During the process of writing, the themes were 

refined through constant comparison and grouping of codes, concepts, and sub-themes. 

By the end of this phase, some themes were combined, re-named or collapsed.  
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Finally, in Stage Six, a comprehensive, coherent, logical and analytical narrative was 

written in relation to the research question (Braun & Clarke 2006; Charmaz 2006; 

Saldaña 2012; Sandelowski & Leeman 2012). Data extracts were carefully chosen to 

illustrate the data and provide vivid examples of the participants’ experience regarding 

each theme.  

Trustworthiness 

Different strategies were employed to apply rigour in the studies in order to improve 

quality of the research and establish trustworthiness of the research findings. These 

strategies included triangulation, reflexivity, audit trail, constant comparison of the data 

and seeking ‘deviant cases’ (Booth et al. 2013; Charmaz 2006; Creswell & Miller 2000). 

In addition, to ensure rigour, findings of the qualitative research were reported following 

guidelines for presenting qualitative research (O’Brien et al. 2014).  

Triangulation is one of the known approaches that qualitative researchers use to 

establish rigour and trustworthiness (Creswell & Miller 2000). The process of 

triangulation commenced with collecting data from different sources by interviewing 

midwives (Study 2 and 3) and obstetricians (Study 4). Identifying similarities and 

differences among these two data sources and integrating the data in Chapter 8 

provided rigour to the study. Triangulation can also be done by involving different 

researchers in the process of data analysis and interpretation (Patton 2002). As a PhD 

student I conducted the qualitative data analysis with my supervisors. For example, I 

shared and discussed the memos, codes, categories, and preliminary themes (and the 

exemplary direct quotes) with my principal supervisor, who is an experienced qualitative 

researcher. After receiving comprehensive input from my principal supervisor, I 

modified the codes, categories and themes as needed. During the iterative process of 

data analysis, I had regular meeting with both of my supervisors and discussed the 

categories, themes, sub-themes and the related direct quotes. Having a trans-

disciplinary team of supervisors (one a midwife and one an obstetrician) contributed to 

investigator triangulation.  
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Researcher reflexivity is another key factor in improving rigour of qualitative research 

(Burns et al. 2012; Creswell & Miller 2000; Patton 2002). As an experienced clinician, I 

could relate to the participants’ identities, which in turn built trust and rapport during 

the interview with the midwives and obstetricians. For the midwife participants, I was 

considered an insider who was able to understand the midwives’ experience, feeling and 

thoughts. Although as a midwife I was an outsider to the obstetrician participants, I 

shared the same goal of improving maternity care for women with vasa praevia. In 

addition, prior to commencing PhD, I worked as the research and project coordinator of 

a national prospective study of vasa praevia in Australia, which was conducted under 

the AMOSS project5. As part of this job, I had worked with almost all maternity hospitals 

in Australia (who had more than 50 births per year) to collect data on vasa praevia during 

2013 and 2014 (Sullivan et al. 2017). I had presented the findings of this prospective 

study in several national conferences for a diverse audience of midwives, obstetricians 

and neonatologists (Javid et al. 2013; Javid et al. 2015). Therefore, I was aware of the 

issues regarding antenatal screening, diagnosis and management of vasa praevia at the 

national level in Australia. I had attended several obstetric conferences to learn about 

current obstetric issues in general and to be able to use their terminology.  Moreover, I 

ensured I had deep knowledge about different aspects of vasa praevia, including 

screening strategies, diagnosis using transvaginal and colour Doppler ultrasound, and 

management of vasa praevia by reviewing all the related literature. 

I also aimed to create a safe and non-judgemental environment for the participants to 

disclose their stories, which were sometimes sensitive and difficult to share. During the 

process of data collection and analysis, I was conscious of my own beliefs, assumptions 

and perspectives and the need to put them aside and be neutral to understand the 

interviewees’ experience, feelings, and views about the topic (Burns et al. 2012).   

A research audit trail is a comprehensive process that provides a clear description of the 

decisions, processes, events and actions taken by the researchers throughout the 

research process and has been reported by several researchers to increase the 

                                                      

5 Australasian Maternity Outcomes Surveillance System (AMOSS) is a national research and surveillance 
system that studies rare pregnancy complications in Australia and New Zealand.  
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trustworthiness of the qualitative research (Charmaz 2006; Creswell & Miller 2000). An 

audit trail was developed to document the decisions during data collection, analysis and 

writing of the qualitative data.  

To ensure a broad, rich and in-depth insight regarding the complex process of provision 

of care for women with vasa praevia, ‘deviant data’ or alternative views were identified, 

explained and interpreted (Booth et al. 2013; Creswell & Miller 2000). In addition, I 

provided a thick description of the data by writing detailed accounts of the participants 

in condensed form (Charmaz 2006). According to Creswell and Miller (2000), rich and 

thick statements enable the readers to feel the study participants’ feeling and decide 

whether the findings are applicable to other settings.  

3.6.3 Mixed methods data analysis 

Integration of the data (quantitative and qualitative) was both sequential and 

complimentary (Bazeley 2018). During Phase 1, findings from the interviews with 

Australian experts informed the content validation and development of the cross-

sectional survey (Bazeley 2018; Creswell 2014). Results of the survey in Phase 1 were 

used to frame the interview questions in Phase 2 (Bazeley 2018; Creswell 2014). At the 

completion of the four studies, further analysis was conducted by integrating 

quantitative and qualitative data (Bazeley 2018) to provide a more comprehensive 

understanding of the topic (Cameron 2009; Creswell 2014). The integration of data is 

presented in the discussion chapter.  

3.7 Ethical considerations 

3.7.1 Ethical approval 

The research was approved by the Human Research Ethics Committee (HREC) of the 

University of Technology Sydney on 9 March 2016.The reference number for the ethical 

approval of the research was UTS HREC REF NO. ETH15-0137. Appendix 5 contains a 

copy of the ethical approval. 
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3.7.2 Considerations for survey participants 

In Phase 1, the anonymous survey of consultant obstetricians in Australia and New 

Zealand was distributed by RANZCOG via email (Appendix 3). The email explained the 

study background and objectives of the survey. The email provided a link to the online 

survey and invited the obstetricians to participate in the study. Those who were 

interested and clicked on the link were taken to the online survey, where more 

information was provided regarding the study. It was explained that participation was 

voluntary and that they could change their mind anytime and stop completing the 

survey. It was highlighted that once they submitted the survey, they would not be able 

to withdraw from the study as the surveys were anonymous and responses were not 

identifiable (Appendix 2). 

The participants were able to complete the survey in their own time. The anonymous 

responses were collected and stored in Survey Gizmo, which provided a secure online 

platform. After the survey was closed and all responses were downloaded to an excel 

spreadsheet and SPSS for analysis, the responses were deleted in Survey Gizmo.  

I was aware of the time burden the survey would place on the respondents. Therefore, 

every attempt was made to ensure the survey was short and only important questions 

were asked to fulfil the study objectives. For example, to reduce the length of the survey 

and ensure anonymity for the respondents, no information was collected on sex and 

state or territory of practice. In addition, some questions were addressed to the 

obstetricians who performed obstetric ultrasound. To save the time for those who did 

not perform obstetric ultrasounds, logic and conditioning were included in the 

development of the online survey so that those questions were displayed for the 

relevant respondents.   

Recognising the busy professional life of obstetricians, a reminder email was only sent 

once after two weeks. However, as the survey responses were anonymous, it was not 

possible to know who had not responded to the survey. As a result, the reminder email 

was sent to all obstetricians thanking those who had already responded and inviting 

those who had not responded to complete the survey (Appendix 4).  
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3.7.3 Considerations for the interview participants 

As described earlier, Phase 2 involved qualitative studies with midwives (Phase 2.1) and 

obstetricians (Phase 2.2). Recruitment was facilitated with the use of one flyer 

(Appendix 6). Potential participants who contacted me were provided a participant 

information sheet (Appendix 7) and consent form (Appendix 8). The participant 

information sheet provided information about the aims and objectives of the study and 

emphasised that participation was voluntary. It was explained that participants could 

withdraw at any time. This information was also provided to the participants verbally 

before the interview.  

Prior to the study, I identified that some participants may experience distress talking 

about their experience in caring for women whose babies had died due to vasa praevia. 

Participants were informed about the sensitivity of the research topic including that they 

could stop the interview anytime if they experienced any inconvenience, in which case 

the participant would be supported. The study protocol included support strategies if 

needed. I was available by email or telephone to discuss any issues regarding the study 

with the participants. My supervisors were also available by email or phone if needed.  

Data collection commenced only after the participants provided voluntary informed 

written and/or verbal consent. Each interview was transcribed into a word document. 

After each transcription was completed and saved in the relevant directory, any 

identifiable information, such as name of the participants or name of the hospitals they 

practised were removed from the transcripts and a unique ID number were assigned to 

the transcript. The de-identified transcripts were saved under a different folder. The ID 

was linked with the name of the participant. The consent forms and name of the 

participants were kept separate to the interview transcripts. Data analysis was 

conducted on the de-identified transcripts.  

As I conducted all the interviews, I was aware of the participants’ identities. However, 

to ensure anonymity and confidentiality, the other members of the research team were 

not aware of the participants’ identities.  
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3.7.4 Data management and storage 

All data including audio recordings, signed consent forms, transcripts and survey data 

were stored in a secured password protected directory on the password protected 

computer of the researcher. The paper forms of transcripts were securely stored in a 

locked filing cabinet of the researcher’s office at the University of Technology Sydney.  

Data will be stored for the period of five years from the date of any associated 

publication (National Health and Medical Research Council 2007). After this time all data 

will securely be destroyed using the required process for destruction of confidential 

information.    

3.8 Summary of chapter 

This chapter has outlined the explanatory mixed methods research design in this thesis. 

The mixed methods research was conducted in two phases using varying study designs 

in four different studies to answer the research questions.  

In the following chapters, each of these four studies will be described in more detail. 

There is an element of repetition in Chapters 4-7, as each chapter includes a stand-alone 

paper.    
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CHAPTER 4: A SURVEY OF OPINION AND PRACTICE REGARDING 

PRENATAL DIAGNOSIS OF VASA PRAEVIA AMONG 

OBSTETRICIANS FROM AUSTRALIA AND NEW ZEALAND  

(Publication 1) 

Reference: Javid, N., Hyett, J.A., Walker, S.P., Sullivan, E.A. & Homer, C.S.E. 2019, 'A 

survey of opinion and practice regarding prenatal diagnosis of vasa previa among 

obstetricians from Australia and New Zealand', International Journal of Gynecology 

& Obstetrics, vol. 144, no. 3, pp. 252-259.  

DOI: 10.1002/ijgo.12747 

 

Chapter Four is the first of the four papers relating to vasa praevia impact, midwifery 

and obstetric experience and practice. This chapter presents findings from the bi-

national survey of consultant obstetricians regarding antenatal screening and diagnosis 

of vasa praevia. This paper is published in the International Journal of Gynecology and 

Obstetrics, and the accepted manuscript is reproduced in this chapter with permission.  

The International Journal of Gynecology & Obstetrics, being the official publication of 

the International Federation of Gynecology and Obstetrics (FIGO), publishes peer-

reviewed, clinical obstetric research papers that are of international interest.   

https://doi.org/10.1002/ijgo.12747
http://www.figo.org/


 

70 

4.1 Abstract 

Objectives: To define current obstetric opinion and clinical practice regarding the 

prenatal diagnosis of vasa praevia in Australia and New Zealand. 

Methods: A population-based cross-sectional survey of Fellows of the Royal Australian 

and New Zealand College of Obstetricians and Gynaecologists was conducted from April 

to May, 2016. Descriptive analysis was used to define factors influencing opinion and 

practice regarding definition of vasa praevia, attributable risk factors, and the value of 

screening. 

Results: Overall, 453 respondents were included in the study. Two-thirds (304/453; 

67.1%) defined vasa praevia as exposed fetal vessel(s) running over or within 2 cm of 

the internal os. A higher proportion of ultrasound specialists (30/65; 46.2%) preferred a 

broader definition as compared with generalists (115/388; 29.6%; P<0.001). Overall, 

Fellows were supportive (342/430; 79.5%) of both reporting ultrasound-based risk 

factors at the 20-week anomaly scan and targeted screening (298/430; 69.3%). Only 

77/453 (17.0%) respondents recognised all five “known” risk factors for vasa praevia. 

Conclusions: There was a lack of consensus regarding the definition and diagnosis 

process for vasa praevia. There was also a knowledge gap in risk factors for vasa praevia 

that would inform a targeted screening policy. Nevertheless, support for targeted 

screening was strong from obstetricians who responded. 

4.2 Introduction 

Prenatal diagnosis of vasa praevia (VP) is an important determinant of perinatal 

outcome (Javid, Hyett & Homer 2019a; Melcer et al. 2018; Sullivan et al. 2017; Swank et 

al. 2016). Failure to diagnose VP is associated with high rates of perinatal mortality 

(40%–60%) (Oyelese et al. 2004; Sullivan et al. 2017) and morbidity (Bronsteen et al. 

2013; Javid, Hyett & Homer 2019a; Melcer et al. 2018; Oyelese et al. 2004; Sullivan et al. 

2017; Swank et al. 2016). Poor outcomes are related to unanticipated rupture of fetal 

vessels that run unprotected across the supracervical site through the chorionic 
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membrane, rather than being supported by the placenta or the umbilical cord 

(Bronsteen et al. 2013). 

Vasa praevia is most effectively diagnosed by transvaginal ultrasound using colour 

Doppler (Ruiter et al. 2015), which has been shown to have sensitivity, specificity, and 

positive and negative predictive values of 100%, 99.8%, 83%, and 100% respectively. 

Nevertheless, there remains controversy over the use of universal rather than targeted 

screening (Kulkarni et al. 2018).  

The prevalence of VP has been reported as 1 per 1600–5000 deliveries (Kulkarni et al. 

2018; Sullivan et al. 2017). This low prevalence means the positive predictive value of 

universal screening is likely to be poor, and there is the potential to do harm through 

unnecessary interventions such as corticosteroid administration, hospital admission, 

and iatrogenic preterm cesarean delivery. Conversely, 17% of women with VP have no 

established risk factors such as velamentous cord insertion, low-lying placenta, 

succenturiate or bi-lobed placenta, in vitro fertilization (IVF), or multiple gestation. 

These women would therefore not be identified through targeted screening (Ruiter et 

al. 2016). 

Universal VP screening is not recommended nationally or internationally (Gagnon et al. 

2010; Jauniaux et al. 2018; RANZCOG 2016; SMFM 2015), but targeted screening is 

currently recommended by the Society of Obstetricians and Gynaecologists of Canada 

(Gagnon et al. 2010) and the Royal Australian and New Zealand College of Obstetricians 

and Gynaecologists (RANZCOG) (RANZCOG 2016). The aim of the present study was to 

determine opinion and clinical practice regarding the prenatal diagnosis of VP in 

Australia and New Zealand (ANZ) and explore factors that may influence the views 

and/or practice of clinicians. 

4.3 Materials and methods 

The present population-based cross-sectional survey was carried out among RANZCOG 

Fellows between April and May, 2016. The study was approved by the Human Research 
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Ethics Committee of the University of Technology Sydney, Sydney, Australia. Participants 

were advised that completion and online submission of the survey implied consent.  

The anonymous self-administered online questionnaire was emailed to 2,026 RANZCOG 

Fellows who currently practise obstetrics/obstetric ultrasound, together with an 

invitation to participate in the study. A “reminder” email was sent 2 weeks later.  

The survey was designed after conducting a comprehensive literature review (Baulies et 

al. 2007; Catanzarite et al. 2001; Golic et al. 2013; Hasegawa et al. 2010; Lee et al. 2000; 

Nomiyama, Toyota & Kawano 1998; Oyelese et al. 2004; Rebarber et al. 2014), and 

informed by a previous international survey (Ioannou & Wayne 2010) and qualitative 

work (Javid et al. 2014) on VP. Content and face validation (Polit & Beck 2006) were 

performed through two rounds of assessment by five Australian and five international 

experts who independently reviewed the survey for content, clarity, relativeness, and 

representativeness (Fig. 2). The survey (Survey Gizmo, Version 4, Colorado, USA) 

included 26 questions (Appendix 2).  

Respondents were grouped into three groups: those do not perform ultrasound; those 

who perform office ultrasound or have extensive experience in performing ultrasound 

but no formal certificate; and those who are ultrasound specialists (i.e., possess a 

Diploma of Diagnostic Ultrasound, Certification in Obstetrical and Gynecological 

Ultrasound, or Certification in Maternal Fetal Medicine).  

Universal screening was defined as screening of all women during their anomaly scan at 

18–20 gestational weeks; targeted screening was defined as screening of only those 

women with known VP risk factors. The respondents’ knowledge of five known VP risk 

factors (Ruiter et al. 2016) was assessed and reported as a score of 0–5. The scores were 

treated as continuous data and a “mean awareness score” was calculated. The 

respondents’ response to four different statements regarding VP diagnosis was assessed 

by using four individual seven-point Likert scale questions ranging from “strongly 

disagree” to “strongly agree.” 
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Data were analysed by using SPSS version 23 (IBM, Armonk, NY, USA). Categoric data 

were analysed by using Pearson χ2 test. Continuous data were analysed by using analysis 

of variance. A P value of less than 0.05 was considered statistically significant. 

4.4 Results 

Of the 559/2,026 (27.9%) Fellows who responded to the survey invitation, 71 did not 

meet the inclusion criteria (Fig. 3). Among the 488 respondents who were eligible, 453 

completed the survey. Most Fellows (384/453; 84.8%) performed some obstetric 

ultrasound (Table 6). There were 65 ultrasound specialists and 69 obstetricians who did 

not perform obstetric ultrasound. The median age was 50 ± 10.4 years (range 31–82 

years). The median duration of practice was 14 years (range <1–53 years). 

There was little consensus over the definition of VP (Fig. 4). One-third (159/453; 35.1%) 

preferred the definition “exposed fetal vessels running directly over the internal os”, 

whereas two-thirds (304/453; 67.1%) chose a definition describing a vessel running over 

or within 2 cm of the internal os. A higher proportion of imaging specialists preferred 

the broader definition (30/65; 46.2%) relative to those who used imaging only as part of 

their own prenatal care (107/319; 33.5%) or those who did not perform their own 

imaging (8/69; 11.6%; P<0.001). Overall, 83/453 (18.3%) respondents reported that any 

vessel running through the membrane in the lower segment should be included; 

however, the proportion of respondents preferring this definition was higher among 

those who did not perform ultrasound (15/69; 21.7%) than among ultrasound specialists 

(7/65; 10.8%; P=0.001). 

Opinion varied over the gestational age at which a formal VP diagnosis could be made 

(Fig. 5). One-quarter (111/453; 24.5%) reported that a diagnosis could be made at the 

20-week ultrasound, but almost half (211/453; 46.6%) reported that a diagnosis could 

be made only during the third trimester. There was a range of views about whether a 

third trimester diagnosis could be made as early as 28 weeks or as late as 36 weeks. 

Opinion varied by the level of ultrasound performed by the respondents: 27/65 (41.5%) 
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ultrasound specialists reported that a diagnosis could be made at 18–20 weeks, but only 

8/69 (11.6%) respondents who did not perform ultrasound held this view (P=0.001). 

Respondents recognised several risk factors for VP. There was a high level of consensus 

recognising the association with velamentous cord insertion (394/453; 87.0%), 

succenturiate/bi-lobed placenta (393/453; 86.8%), or placenta praevia/low-lying 

placenta at 18–20 weeks (350/453; 77.3%) as risk factors for VP. Other risk factors were 

less frequently recognised including multiple pregnancy (170/453; 37.5%) and IVF 

(140/453; 30.9%). Only 77 (17.0%) respondents identified all five of these risk factors 

(mean awareness score [M] 3.19, range 0–5, 95% confidence interval [CI], 3.08–3.31). 

There was a significant difference in the awareness of risk factors between ultrasound 

specialists (M 3.55, 95% CI 3.20–3.91) and those who did not perform ultrasound (M 

2.90, 95% CI 2.55–3.25; P=0.010). 

Several participants mentioned factors that are not typically associated with VP, 

including previous cesarean delivery (96/453; 21.2%), placenta accreta (78/453; 17.2%), 

previous uterine surgery (56/453; 12.4%), cord presentation (50/453; 11.0%), advanced 

maternal age (30/453; 6.6%), and breech presentation (22/453; 4.9%).  

Most (340; 78.5%) of the 433 respondents indicated that a bi-lobed/succenturiate lobed 

placenta was routinely reported at the 20-week scan, but only 201 (46.4%) indicated 

that placental-cord insertion site was routinely reported. Some respondents were 

unsure whether a bi-lobed/succenturiate lobed placenta (n=28; 6.5%) or cord insertion 

site (n=31; 7.2%) was routinely reported at the 20-week scan in their facility. 

Nevertheless, 342 (79.5%) of the 430 respondents thought that the cord insertion site 

should be reported at the 20-week scan (Table 7). More clinicians based in rural (31/34; 

91.2%) and regional (97/118; 82.2%) communities responded that placental-cord 

insertion type should be reported at the 18–20 weeks scan relative to clinicians in 

metropolitan areas (214/278; 77.0%), although the difference was not significant 

(P=0.180). 
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Two-thirds (298/430; 69.3%) of the respondents agreed with targeted VP screening 

(Table 7). Most (350/429; 81.6%) reported that, in circumstances where the placenta 

was low-lying at the 20-week scan, VP should be ruled out in the third trimester. A higher 

proportion of ultrasound specialists supported targeted screening (47/63; 74.6%) 

relative to general obstetricians (251/367; 68.4%), but a lower proportion of specialists 

advocated screening in the third trimester for women who had a low-lying placenta in 

the second trimester (48/63 [76.2%] vs 302/366 [82.5%]). However, neither of these 

differences was statistically significant (P=0.400 and P=0.246, respectively). Senior 

obstetricians (≥20 years consultant experience) were less likely to support targeted 

screening (90/154; 58.4%) than those with less experience (208/276; 75.4%; P<0.001), 

as were those who did not perform ultrasound (37/65; 56.9%) when compared to those 

who performed ultrasound (261/365; 71.5%; P=0.036). 

Sixty-two of the 65 ultrasound specialists reported about their practice on universal or 

targeted screening for VP. Most (49; 79.0%) would screen either universally (28; 45.2%) 

or in a targeted manner (21; 33.9%). For universal screening, they reported using colour 

Doppler transabdominally (11; 17.7%), colour Doppler transvaginally (9; 14.5%), or 

colour Doppler transabdominally for women with no risk factors but colour Doppler 

transvaginally for women with risk factors (8; 12.9%). For targeted screening, they 

performed transvaginal colour Doppler ultrasound (11; 17.7%), applied colour Doppler 

transabdominally (9; 14.5%), or performed transvaginal ultrasound (1; 1.6%). During the 

third trimester, 81.7% (49/60) reported that they would exclude VP in women who 

previously had a low-lying placenta by performing transvaginal colour Doppler 

ultrasound (37; 61.7%), applying colour Doppler transabdominally (11; 18.3%), or 

performing transvaginal ultrasound (1; 1.7%). 

4.5 Discussion 

To our knowledge, the present survey is the first to address VP screening and diagnosis 

practice among obstetricians in ANZ. The study showed little consensus over (1) the 

precise definition of VP, (2) when a diagnosis can be achieved, and (3) who merits 

targeted screening. Only two-thirds of respondents defined VP as an exposed fetal 
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vessel running over or within 2 cm of the internal os. A significantly higher proportion of 

ultrasound specialists, as compared with generalists, chose a 2-cm cutoff as opposed to 

directly over the internal os. Overall, the level of awareness regarding VP diagnosis was 

higher among ultrasound specialists. Younger obstetricians had greater confidence in 

ultrasound diagnosis as compared with those who had been practicing for more than 20 

years. 

The lack of consensus about the definition of VP is not surprising given a lack of clarity 

in the literature and among international experts regarding VP. There is a wide range of 

definitions for VP, including exposed fetal blood vessels over the internal os (Lee et al. 

2000) or cervix (Baulies et al. 2007; Catanzarite et al. 2001); within 1 cm (Golic et al. 

2013), 2 cm (Rebarber et al. 2014), 3 cm (Bronsteen et al. 2013), or 4 cm of the internal 

os (Kulkarni et al. 2018); close to the internal os (Hasegawa et al. 2010); within the lower 

uterine segment in front of the fetal presenting part (Nomiyama, Toyota & Kawano 

1998); or arterial vessels close to the internal os (SMFM 2015). There is currently no 

expert international consensus or data defining the level of risk of rupture of vasa 

praevia according to these varied definitions to inform the optimal cutoff. The positive 

predictive value will always be low when screening for a low-prevalence condition; 

however, the implications of a false-positive diagnosis of vasa praevia would be 

significant for the affected families and health system. Increasing the distance from the 

internal os for diagnosis would increase sensitivity very slightly, but might also increase 

the false-positive rate (with attendant morbidity). Given the lack of robust data, there is 

a need for international consensus on the definition of VP. 

Current guidelines in Australia and Canada recommend targeted screening using 

transvaginal colour Doppler ultrasound (Gagnon et al. 2010; RANZCOG 2016). The 

present study found that two-thirds of obstetricians agree with targeted screening, and 

79% of ultrasound specialists have adopted screening for VP either universally or in a 

targeted manner. However, only 45% of ultrasound specialists use the recommended 

method for screening, and 32% apply colour Doppler during transabdominal scanning. 

These findings suggest a need for education to standardise targeted screening and 

ensure that practice is aligned with current guidelines. Nevertheless, the study 
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demonstrated a significant change in practice among the profession over the years. In 

2006, a UK survey of 128 obstetricians recommended against targeted screening 

(Ioannou & Wayne 2010). In that study, 5 (4%) obstetricians reported that placental-

cord insertion type was routinely reported at the 20-week scan, and only 42 (33%) 

indicated that their hospital trust offered transvaginal colour Doppler ultrasound for 

identification of VP, although practice may have changed in the 10 years since that 

study. In the present survey, most (313/430; 73%) obstetricians supported universal 

screening for placental-cord insertion, and almost half (201/433; 46%) indicated that 

this was routinely reported in their practice. These findings suggest that there may be a 

move to accept targeted screening for VP.  

Implementation of targeted screening requires awareness of the risk factors. Despite 

the apparent improvement in recognition of risk factors for VP (1.5% in the UK survey 

(Ioannou & Wayne 2010) vs 17% in the present survey), there seem to be knowledge 

gaps: IVF, which is associated with a 1 in 208 incidence of vasa praevia (Baulies et al. 

2007), was recognised as a risk factor by only one-third of respondents. Introducing a 

policy of targeted screening will fail unless risk factors are accurately identified. 

Although universal screening will improve sensitivity, the decrease in positive predictive 

value will have a significant impact through unnecessary intervention and healthcare 

costs. 

Screening, whether targeted or universal, is feasible at 18–20 weeks when a routine scan 

is offered to all pregnant women. As the potential outcome of ruptured VP includes 

perinatal death, any screening test needs to be highly sensitive. False-negative cases 

have been reported, but mainly in retrospective case series where VP was assessed in 

the third trimester (Lee et al. 2000), or the focus was on the use of transvaginal 

ultrasound to predict cervical length (Baulies et al. 2007). In contrast, prospective series 

have shown very high sensitivity; for example, Rebarber et al. reported ‘no known’ false 

negatives in a series of 27,573 prospective transvaginal colour Doppler screening scans 

(Rebarber et al. 2014). 
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The concept of VP screening remains controversial. Screening is not recommended in 

the United Kingdom (Jauniaux et al. 2018), whereas obstetric colleges in Australia and 

Canada recommend targeted screening (Gagnon et al. 2010; RANZCOG 2016). A 

previous economic analysis suggested that only targeted screening would be cost-

effective (Cipriano, Barth & Zaric 2010). However, it did not take into account a recent 

change in practice, whereby many sonographers and obstetricians now include 

transvaginal ultrasound assessment of the cervix in the routine second trimester scan to 

assess risk of preterm delivery (Marren et al. 2014). Vasa praevia might be reliably ruled 

out during this examination without an apparent increase in cost. Non-economic costs 

related to the impact of perinatal mortality and morbidity (Javid, Hyett & Homer 2019a), 

and women's views regarding VP screening also need to be considered. A qualitative 

study reported that women felt grateful for prenatal diagnosis of VP, and those who did 

not have prenatal diagnosis queried the health system for not providing screening (Javid 

et al. 2014).  

Screening to detect exposed fetal vessels in the lower uterine segment, reporting the 

distance of the vessels from the internal os, and following up women postpartum to 

investigate perinatal outcomes might ultimately make the definition of vasa praevia 

clearer. Large prospective multi-center studies are needed to link the ultrasound 

findings of 20-week anomaly scans with perinatal outcomes to accurately assess the 

performance of screening strategies and the effect of intervention on maternal, 

perinatal, and cost outcomes. 

The study has some limitations. First, the results cannot be generalised to all 

obstetricians because the participants were from ANZ. Second, not all obstetricians in 

ANZ completed the survey, and the number of RANZCOG Fellows who currently practise 

obstetrics and/or obstetric ultrasound in ANZ is unknown. 

The strengths of the survey include its preparation: the survey content was considered 

to be valid by an international expert panel. Another strength is the unprecedented 

sample size for a survey on this topic. Notably, 40% of the Fellows who had CMFM or 

COGU accreditation responded. The lower response rate of other Fellows might reflect 
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many factors, such as being less familiar with VP, having less confidence about the role 

of prenatal diagnosis (a topic subject to debate and controversy), or feeling that 

participation might cause distress (e.g., if they had previously been involved in an 

adverse outcome). 

4.6 Conclusion 

In conclusion, the study has demonstrated that support for targeted screening is high 

among a group of obstetricians in ANZ. However, there is a lack of consensus regarding 

the definition and process to diagnose VP. There is a knowledge gap in risk factors for 

VP that would inform a targeted screening policy. Introducing targeted educational 

activities and screening tools might enhance clinical practice on the diagnosis, and 

ultimately improve perinatal outcomes for women with VP. 
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Figure 2 Process of developing the vasa praevia survey  

Abbreviations: RANZCOG, Royal Australian and New Zealand College of Obstetricians and Gynaecologists. 
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Pilot Test with Australian Experts 

6) Identify Australian Expert review team (three obstetricians, one senior 

obstetric sonographer, and one consumer group representative). 

7) Email the online survey with study aims and objectives to the experts, asking 

them to review the content of the survey and provide written comments.  

8) Conduct interview face-to face or by phone to discuss the comments. 

9) Review comments and modify survey questions.     

Development Stage 

1) Comprehensive literature review  

2) Identification of four content domains (definition, risk factors, diagnosis, 

management) 

3) Construct questions under each domain 

4) Build the survey online (Survey Gizmo) 

5) Review, and modify 

  

  

Judgement Stage with International Experts 

10) Identify International Expert review team (five senior obstetricians from 

Canada, Denmark, Japan, the United Kingdom, and the United States). 

11) Develop content validation survey online (Survey Gizmo), which used Likert 

4-point scale to measure experts’ opinion to the study questions.  

12) Email the content validation survey to the experts, together with the study 

aims and objectives. They were asked to review the survey questions for 

clarity, relativeness, and representativeness; and indicate whether each 

question is: 1) not relevant, 2) somewhat relevant, 3) quite relevant, or 4) 

highly relevant. Experts were asked to identify any question that was poorly 

worded and write their preferred wording in the text box provided. They 

were also asked to write any extra question(s) that they believed had to be 

added to the survey to ensure representative content is assessed by the 

instrument.  

13) Calculate content validity index. Of 19 questions, 15 received an item content 

validation of 1.0 and remained unchanged. Four received an item content 

validation of 0.8; 2 were revised and 2 removed. Four additional questions 

were added as recommended.  

14) The survey was reviewed by the RANZCOG Continuing Professional 

Development committee who requested one additional question. 

15) Incorporate changes to finalise the survey. 
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Figure 3 Flowchart showing participants in the survey.  

The survey was addressed to Fellows who currently practise obstetrics and/or obstetric ultrasound, the 
exact number of which is unknown. The response rate was expected to be higher than reported. The 
invited RANZCOG Fellows included those who have a sub-specialty Certification in Obstetrical and 
Gynaecological Ultrasound (n=41) and Maternal Fetal Medicine (n=55). Abbreviations: RANZCOG, Royal 
Australian and New Zealand College of Obstetricians and Gynaecologists. 

 

Total Fellows received email invitation 

N=2,004 

Did not meet inclusion criteria; n=71 

   - do not practice obstetrics/obstetric  

   ultrasound 

    ultrasound) 

Total surveys completed  

N=453 

 

 

Email not received by intended 

respondents; n=22 

 

Total responses 

N=559 

Response rate: 27.9%  

Total RANZCOG Fellows  

N=2,026 

Excluded; n=35 

   - Did not complete the survey 

    

Total eligible responses  

N=488 



 

82 

Table 6 Characteristics of obstetricians in Australia and New Zealand (N=453)a 

Characteristic Total (n= 453) 
Do not perform obstetric US 
(n= 69) 

Perform obstetric US (n=384) 

Perform office US (n=319)b 
US specialists 
(n=65)c 

Country of practice 
    Australia     388 (85.7) 51 (73.9) 281 (88.1) 56 (86.2) 
New Zealand 65 (14.3) 18 (26.1) 38 (11.9) 9 (13.8) 
Age Group, yd 
    <40  74 (16.5) 9 (13.0) 57 (18.0) 8 (12.7) 
    40-49 134 (29.8) 11 (15.9) 105 (33.1) 18 (28.6) 
    50-59 142 (31.6) 23 (33.3) 95 (30.0) 24 (38.1) 
    ≥60 99 (22.0) 26 (37.7) 60 (18.9) 13 (20.6) 
Duration of practice as consultant, y 
    <5 99 (21.9) 12 (17.4) 73 (22.9) 14 (21.5) 
    5-9 67 (14.8) 8 (11.6) 54 (16.9) 5 (7.7) 
    10-19 120 (26.5) 6 (8.7) 101 (31.7) 13 (20.0) 
    20-29 96 (21.2) 18 (26.1) 53 (16.6) 25 (38.5) 
    ≥ 30 71 (15.7) 25 (36.2) 38 (11.9) 8 (12.3) 
Location of practice 
    Metropolitan 293 (64.7) 40 (58.0) 201 (63.0) 52 (80.0) 
    Regional 125 (27.6) 24 (34.8) 90 (28.2) 11 (16.9) 
    Rural 35 (7.7) 5 (7.2) 28 (8.8) 2 (3.1) 
Type of practice 
    Public 181 (40.0) 36 (52.2) 125 (39.2) 20 (30.8) 
    Private 88 (19.4) 12 (17.4) 67 (21.0) 9 (13.8) 
    A mix of both public & private 184 (40.6) 21 (30.4) 127 (39.8) 36 (55.4) 

 

Abbreviations: US, Ultrasound. 
aValues are given as number (percentage). 
bIncludes obstetricians who perform ultrasound in their office (n=272), or have extensive experience in ultrasound but no formal certificate (n=47). 
cUS specialists: Obstetricians who have a Diploma of Diagnostic Ultrasound (n=28), Certification in Obstetrical and Gynaecological Ultrasound (n=15), or Certification in 

Maternal Fetal Medicine (n=22). 
dMissing data due to error in data entry (n=4; 0.9%). 
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Figure 4 Views on the definition of vasa praevia within each group of respondents 

Abbreviations: IO, internal os; US, ultrasound. *Other includes those who preferred not to answer or chose other. 
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Figure 5 Views on gestational age for accurate diagnosis of vasa praevia within each group of respondents  

Abbreviations: US, ultrasound. *Other includes respondents who preferred not to answer or chose “other”. 
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Table 7 Views of obstetricians towards targeted screening for vasa praevia (N=453)a 

How much you agree or disagree with the 
statements 

Strongly 
disagree 

Disagree 
Somewhat 
disagree 

Neither agree 
or disagree 

Somewhat 
agree 

Agree 
Strongly 
agree 

Placental cord insertion type should be 
identified at 18-20 weeks morphology scanb 

 

15 (3.5) 22 (5.1) 25 (5.8) 55 (12.8) 72 (16.7) 159 (37.0) 82 (19.1) 

Placental cord insertion type should be 
reported at 18-20 weeks morphology scan 
when it is technically possibleb 

 

16 (3.7) 18 (4.2) 15 (3.5) 39 (9.1) 68 (15.8) 186 (43.3) 88 (20.5) 

Vasa praevia should be excluded among 
women who have risk factors for vasa praevia 
at the 18-20 weeks morphology scanb 

 

14 (3.3) 25 (5.8) 28 (6.5) 65 (15.1) 76 (17.7) 146 (34.0) 76 (17.7) 

At the 32-34 weeks scan, vasa praevia should 
be excluded among women who previously 
had placenta praevia or low-lying placenta in 
the second trimesterc 

 

7 (1.6) 17 (4.0) 12 (2.8) 43 (10.0) 45 (10.5) 180 (42.0) 125 (29.1) 

 
        aValues are given as number (percentage). 
        bData were missing for 23 (5.1%) respondents. 
        cData were missing for 24 (5.3%) respondents.  
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4.7 Summary of chapter 

This chapter presented the views and current clinical practice of consultant 

obstetricians, who currently practice obstetrics or obstetric ultrasound in Australia and 

New Zealand. Most obstetricians supported the RANZCOG recommendations regarding 

screening women who have risk factors for vasa praevia during the second trimester of 

pregnancy. There needs to be more education of the nature of these risk factors.   

The following chapter, ‘The experience of vasa praevia for Australian midwives: A 

qualitative study’, will present the findings related to the impact of adverse perinatal 

outcomes due to vasa praevia on midwives. This chapter explores how caring for women 

with unanticipated vasa praevia during labour and birth affected the personal and 

professional life of Australian midwives.   
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CHAPTER 5: THE EXPERIENCE OF VASA PRAEVIA FOR 

AUSTRALIAN MIDWIVES: A QUALITATIVE STUDY 

 (Publication 2) 

Reference: Javid, N., Hyett, J.A. & Homer, C.S.E., 2019, 'The experience of vasa 

praevia for Australian midwives: A qualitative study', Women and Birth, vol. 32, no. 

2, pp. 185-192.  

DOI:10.1016/j.wombi.2018.06.020 

 

Following the findings from the survey of obstetricians in Chapter Four, I designed a 

descriptive qualitative study to explore the experience of Australian midwives who had 

cared for women with a diagnosis of vasa praevia during pregnancy, labour or birth. This 

chapter presents the second paper included in this PhD, which aims to explore the 

experience of midwives who had provided care for women who were diagnosed with 

vasa praevia during labour and birth, and to describe the impact of adverse perinatal 

outcomes due to vasa praevia on midwives.  

This paper is published in the journal of Women and Birth, the official journal of the 

Australian College of Midwives (ACM), and the accepted manuscript is reproduced here 

with permission. This journal publishes peer-reviewed papers that address research, 

theory or policy regarding women’s health including preconception, pregnancy, birth 

and the postnatal period.  

https://doi.org/10.1016/j.wombi.2018.06.020
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5.1 Abstract 

Background: Vasa praevia can cause stillbirth or early neonatal death if it is not 

diagnosed antenatally and managed appropriately. Experiencing undiagnosed vasa 

praevia during labour is challenging and traumatic for women and their care providers. 

Little is known about the experiences of midwives who care for these women. 

Aim: To investigate the experience of Australian midwives caring for women with 

undiagnosed vasa praevia during labour and birth. 

Methods: A qualitative descriptive study was conducted with midwives in Australia who 

had cared for at least one woman with vasa praevia during 2010–2016. Semi-structured 

in-depth telephone interviews were conducted and analysed using thematic analysis. 

Findings: Twelve of the 20 midwives interviewed were involved in a neonatal death 

and/or near-miss due to vasa praevia. There was one over-arching theme, which 

described the ‘devastating and dreadful experience’ for the midwives. This had two 

inter-related categories of feeling the personal impacts and addressing the professional 

processes. Feeling scared, shocked, and guilty described how the experience took its toll 

on the midwives personally. The professional processes included working in organised 

chaos; feeling for the parents; finding communication to be hard; and, doing their best 

to save the baby. 

Discussion: Caring for women who experienced ruptured vasa praevia had a profound 

impact on the emotional and professional well-being of midwives even when the baby 

survived. 

Conclusion: Ruptured vasa praevia was recognised as a traumatic experience that 

warrants serious considerations from maternity care providers, managers and policy 

makers. Midwives should be supported and adequately prepared to cope with traumatic 

events. 
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Statement of Significance  

Problem or Issue 

Vasa praevia is a recognised cause of stillbirth, early neonatal death and neonatal morbidity. 

Little is known about the experience of midwives caring for women with undiagnosed vasa 

praevia. 

What is Already Known 

Being involved in traumatic birth including stillbirth, neonatal death, and neonatal near-miss 

is associated with post-traumatic stress disorder in midwives.  

What this Paper Adds 

Caring for women who experienced neonatal death or a ‘near-miss’ event due to vasa 

praevia was a devastating experience that negatively impacted midwives both emotionally 

and professionally. The findings demonstrate the need for identification of vasa praevia 

during pregnancy, and supporting midwives to improve maternity care in this important 

area. 

 

5.2 Introduction 

The birth of a baby is considered a joyful event. Midwives work in partnership with 

women aiming to provide safe, woman-centred maternity care that results in birth of a 

healthy baby. Midwives also work with women who face pregnancy and birth 

complications and provide support and care through difficult times including stillbirth 

and neonatal death. 

Vasa praevia is a pregnancy complication with a reported incidence of 1 in 5000 births, 

although known to be under-reported (Sullivan et al. 2017). It is associated with a high 

rate of perinatal mortality (60%) if it is not diagnosed during pregnancy (Oyelese et al. 

2004). The condition occurs when the baby’s blood vessels that are not protected by the 

umbilical cord or placenta run over or close to the cervix (Bronsteen et al. 2013). These 

vessels may rupture during labour causing fetal haemorrhage that can lead to 

intrapartum stillbirth (Bronsteen et al. 2013; Oyelese et al. 2004; Sullivan et al. 2017). 
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Babies who are live-born may survive following aggressive resuscitation and/or blood 

transfusion (near-miss), or experience significant morbidity and die soon after birth 

(early neonatal death) (Bronsteen et al. 2013; Oyelese et al. 2004; Sullivan et al. 2017). 

Diagnosis during pregnancy using transvaginal and colour Doppler ultrasound has been 

shown to be accurate (Ruiter et al. 2015), and significantly improves perinatal outcomes 

by facilitating early elective caesarean section before the onset of labour (Bronsteen et 

al. 2013; Oyelese et al. 2004; Sullivan et al. 2017). The majority of women with vasa 

praevia (83-95%) have one or more risk factors for this condition including velamentous 

cord insertion, low-lying placenta, succenturiate lobe placenta, in vitro fertilization, and 

multiple pregnancy (Ruiter et al. 2016; Sullivan et al. 2017). In 2016, Royal Australian 

and New Zealand College of Obstetricians and Gynaecologist (RANZCOG) recommended 

screening pregnant women with any of these risk factors, and elective caesarean section 

by 35 weeks for those who have confirmed diagnosis of vasa praevia in the third 

trimester (RANZCOG 2016). More recently, Sullivan et al. in the first Australian national 

prospective population-based study of vasa praevia reported that none of the 58 

women with antenatal diagnosis of vasa praevia experienced perinatal death, but 2 out 

of 5 babies born to women with no antenatal diagnosis died (Sullivan et al. 2017).  

Currently screening for vasa praevia is not routinely undertaken nationally or 

internationally (RANZCOG 2016; RCOG 2011), therefore some women may not have had 

a formal ultrasound-based diagnosis prior to labour and may have been clinically 

asymptomatic during pregnancy and prior to rupture of membranes and/or labour. In 

Australia, feelings of shock, horror, and trauma have been reported in women who did 

not have antenatal diagnosis but experienced ruptured vasa praevia during labour that 

led to the death of their baby or the need for aggressive resuscitation (Javid et al. 2014). 

Midwives who care for these women are likely to be challenged by this unexpected 

experience. There is little known of the experience of midwives during and after 

providing care for women with undiagnosed vasa praevia. Previous studies on the 

experiences of midwives involved in traumatic birth, stillbirth and neonatal death due 

to a range of reasons report feelings of anger, distress, guilt, self-blame, vulnerability, 

post-traumatic stress disorder (PTSD), and secondary traumatic stress (Beck, LoGiudice 
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& Gable 2015; Leinweber et al. 2017; Schrøder et al. 2016; Sheen, Spiby & Slade 2015; 

Wahlberg et al. 2017). It is possible that midwives feel the same with the experience of 

caring for women with undiagnosed vasa praevia who experience a perinatal death or 

‘near-miss’ event. 

The aim of this study therefore was to explore the experience of midwives caring for 

women with undiagnosed vasa praevia during labour and birth, and the events that led 

to neonatal death or near-miss. 

5.3 Methods 

This study is part of a larger project about vasa praevia from the perspective of maternity 

care providers. A qualitative descriptive study was conducted as it provides a narrative 

of the events in the social process as experienced by the participants (Sandelowski 

2000). Qualitative descriptive studies enable researchers to gain a thorough 

understanding of associated phenomena, especially in areas that have not been studied 

previously (Sandelowski 2000). 

5.3.1 Recruitment of participants 

Midwives were recruited from the Australian maternity system. In Australia, maternity 

care is provided through public and private health insurance, mainly by public and 

private hospitals. In 2015, the majority (97%) of the Australian women gave birth in 

hospitals (vs 2.1% who gave birth in birth centres or at home) (AIHW 2015). Of those, 

73% gave birth in public and 27% gave birth in private hospitals. Midwives were selected 

from both public and private hospitals across Australia to provide a wide range of 

perspectives. 

Midwives were invited to participate if they were practising in Australia and had cared 

for at least one woman with vasa praevia during the period 2010-2016. Midwives were 

originally recruited through the Australian College of Midwives (ACM). An email was 

sent to all ACM members (n=5,000) in April 2016 inviting those who were eligible and 

interested in participating to contact the first author. A reminder email was sent in May 
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2016. Recruitment was also facilitated by Perinatal Society of Australia and New Zealand 

newsletter, which was emailed to their members (n=549) including 61 midwives. An 

email was also sent to members of the New South Wales Clinical Midwife Consultants 

Network (n=20). In addition, recruitment used social media through the closed Facebook 

groups of Midwifery Group Practice in Australia (1,998 members) and the Advanced Life 

Support in Obstetrics (80 members). Interested midwives contacted the first author to 

receive more information and organise a time for interview.  

5.3.2 Ethical considerations 

Ethics approval was received by the University of Technology Sydney Human Research 

Ethics committee (Reference number: ETH15-0137). Participants were informed about 

the sensitivity of the research topic including that they could stop the interview anytime 

if felt distressed, in which case the interview could be re-started, re-scheduled or 

finished based on the participant’s preference, and that the researcher would discuss 

possible avenues for support if necessary. Data collection commenced after receiving 

signed written consent from the participants. The researcher received support from the 

supervisory team (co-authors) as data collection was a highly emotive experience. 

5.3.3 Data collection 

One-to-one interviews were conducted by telephone during May to October 2016 by 

the first author. Telephone interviews were selected as this enabled midwives across 

Australia to be interviewed on a sensitive topic by providing more flexibility, 

convenience and privacy for the interviewees (Drabble et al. 2016). Despite some 

concerns regarding developing a trusting relationship during telephone interviews in 

qualitative research, the interviewer was a midwife who could relate to the professional 

identity and experiences of the midwives. Having an insider knowledge and talking with 

the participants prior to the actual interview enabled building rapport with the 

participants to facilitate disclosure and gather rich data (Burns et al. 2012; Drabble et al. 

2016). 
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Semi-structured in-depth interviews were based on an interview guide (Box 1) although 

flexible to respond to the participants. Data collection continued until no new theme 

was forthcoming and data saturation was reached (Charmaz 2006). Interviews lasted 

between 37-70 minutes (mean 50 minutes), were digitally recorded and transcribed 

verbatim. 

5.3.4 Data analysis 

Thematic analysis was concurrent with data collection and used an inductive approach 

following the steps described by Braun and Clarke (Braun & Clarke 2006). Interviews 

were listened to, and transcripts were read several times.  Originally, a mind map was 

developed with initial modes named by analysing four interviews line-by-line with 

detailed memos for each of the interviews. A coding framework was built from the initial 

analysis. All interviews were then coded using the framework and entered into QSR 

International's NVivo 11 Software. 

Short memos were written for each interview. If any new issues were identified that 

were outside the coding framework, these were added to build up a deep understanding 

of the midwives’ experiences. Finally, as a cross-check, line-by-line coding was 

undertaken of all transcripts to ensure all aspects were captured. Due to the intense 

nature of the experiences, an analysis of the individual incidents, - as described by 

Charmaz (2006), was undertaken. All authors discussed the proposed themes and a 

further iterative process of analysis and abstraction took place to arrive at the final 

themes. To ensure rigour, memos were developed in NVivo to document reflections 

during the process of recruitment, data collection and analysis as well as all the decisions 

made by the research team (Charmaz 2006). Being an insider contributed to the 

establishment of rapport with the participants, whilst holding the middle ground during 

the interviewing, interpretation and analysis of the data (Burns et al. 2012) was achieved 

by having self-consciousness and holding regular meetings with the research team (co-

authors) who only read the de-identified data and so were considered as outsiders (one 

being an obstetrician). Direct quotes have been used to illustrate the findings with a 

number after each quote to denote the participant. 
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Box 1 Questions asked in the semi-structured in-depth interviews 

1. Can you tell me about your story of being involved with vasa praevia? 

2. (if the midwife was involved in more than one case including antenatal diagnosis) Can you 

tell me a bit more about the woman who was not diagnosed in pregnancy? 

3. How was the experience for you? 

4. What was the woman’s reaction? 

5. How was the baby when born? 

6. How was it like for the others who were involved in that case? 

 

5.4 Results 

Twenty midwives agreed to participate in the study. Of those, 12 had cared for women 

who had a neonatal death (n=5), near-miss (n=6), or both neonatal death and near-miss 

(n=1) in circumstances where no antenatal diagnosis of vasa praevia had been made. 

The focus of this paper is on the experiences of these 12 midwives. The midwives were 

from New South Wales (n=7), Victoria (n=2), or Western Australia (n=3), and from nine 

different hospitals, public (n=8), private (n=3), or a mix of both public and private (n=1). 

Midwives ranged in age from 26 to 65 years with average years of experience in 

midwifery being 19 years (max 33 years). Half of the midwives held senior positions 

including clinical midwife consultants (n=3), clinical midwife specialists (n=2), and clinical 

midwife educator (n=1). One midwife worked in caseload midwifery. Majority of the 

midwives worked in the metropolitan (n=10) hospitals including six large tertiary 

hospitals, and two worked in large regional hospitals. 

The over-arching theme ‘devastating and dreadful experience’ describes the experience 

of midwives caring for women who had an unexpected neonatal death or ‘near-miss’ 

event following an emergency caesarean section due to vasa praevia. Midwives used 

words such as ‘dreadful’, ‘destroying’, ‘very traumatic’, ‘very stressful’, ‘terrible’, 

‘catastrophic’ and ‘disaster’ when re-telling the story of the event. The over-arching 

theme included two inter-related categories that described the personal impact and 

professional processes (Figure 6). The personal impacts of this unexpected event 
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included feeling scared, shocked, guilty, and described how the experience took its toll. 

Professional processes included the experience of working in organised chaos, feeling 

for the parents, finding communication to be hard, and doing their best to save the baby.   

5.4.1 Personal impacts  

Caring for women with undiagnosed vasa praevia during labour and birth had a 

profound emotional impact on the midwives. Three sub-themes of ‘feeling scared’, 

‘being shocked’, and ‘taking its toll’ highlighted this personal impact.  

Feeling scared 

The experience was ‘scary’ for almost all midwives. They were scared that the baby may 

die before birth while organising the emergency CS, as well as after the birth if the baby 

was born in poor condition. The uncertainty made them scared as explained here: ‘it 

was pretty scary only because no-one knew what the diagnosis was or why it had 

happened at the time’. Midwives felt ‘scared’ as they thought they would be held partly 

responsible for the baby’s death. It was also scary to know that vasa praevia did not have 

any signs or symptoms. For example, one midwife expressed: 

We didn’t have any evidence, that’s the most scary part of it, because usually 

with vasa praevia you expect some trickles…. The clot was so massive. (M2) 

Some midwives felt that other maternity care providers were scared too as one midwife 

explained: 

It was scary for everyone. I remember that people from theatre were coming up 

and they wanted to see the baby and what happened with the baby… we were 

devastated. Although we acted so quickly and it happened in the hospital, we 

couldn’t- it was a big vessel… a big huge vessel that was compromised. (M5) 

Midwives involved in the near-miss events felt scared, as one midwife explained her 

feelings while they were going for CS: ‘in my head the whole time I was thinking, don’t 



 

96 

let this baby die’. Fear of losing the baby continued after the baby was born. For 

example, one midwife explained her feeling while reviving a baby born with no heart 

rate from a woman who had vaginal bleeding due to ruptured vasa praevia after 

spontaneous rupture of membranes:  

It was pretty scary… we were resuscitating and I thought there's just no way this 

baby is going to survive… [the baby] was basically grey and obviously floppy… 

had no foetal heart for that long… There just seemed to be no signs of life 

whatsoever. …  I literally just thought it came out dead… but as soon as they [the 

neonatologists] started giving blood [the baby] started pinking up and they found 

a heartbeat. (M3) 

Midwives were scared as they recognised that the babies were at risk of dying.  

Being in shock 

Midwives were shocked before and after the birth, and regardless of the outcome for 

the baby. Some were ‘in shock’ by the baby’s poor condition after emergency CS and 

‘just couldn’t believe it’ when the baby died. Complications were unexpected as the 

woman’s pregnancy was ‘normal’ and the baby was ‘healthy’. Midwives highlighted that 

‘everything was perfect and then at the last minute everything went wrong’ when the 

baby deteriorated and died. 

It was devastating… After that we had to record everything… We had to write 

down everything what happened - and we just were blank. I mean we just 

couldn't put everything together. (M5) 

Everybody was devastated…It's like any unexpected loss…. The baby was very 

pale, floppy and hypovolemic... It was only about 25 minutes from the time of a 

decision to go to theatres, but that was too long for that baby. (M7) 

Midwives involved in the neonatal near-miss were also shocked by the baby’s condition 

at birth, as well as other clinicians involved in the care. For example, one midwife 
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explained that ‘it was a disaster for everyone involved- the theatre staff, doctors, 

anaesthetist’.  

I had no idea what was happening.  Neither did the obstetrician… I think he was 

pretty shocked actually when he discovered looking at the placenta. He was 

pretty kind of amazed at sort of what the diagnosis was too. (M3) 

Midwives were shocked with the diagnosis of vasa praevia. They were ‘shocked’ that 

vasa praevia had not been diagnosed during pregnancy expressing that there was ‘no 

indication at all’ on the ultrasound report. Some midwives reported fetal bradycardia, 

while others were ‘surprised’ that there was no predicting sign on the cardiotocograph 

(CTG). 

She had a perfectly normal trace to just nothing. It just dropped completely out. 

There was just no fetal heart. There wasn't even an acceleration beforehand. 

(M3) 

Statements like ‘vasa praevia is so uncommon that people don’t think about it’, and ‘it’s 

not on the radar’ demonstrate that most midwives did not think about vasa praevia as 

the reason for fetal distress and vaginal bleeding while providing intrapartum care, and 

‘did not know what the diagnosis was’ until ‘they checked the placenta’.  

Midwives were shocked with the diagnosis of vasa praevia, the lack of antenatal 

diagnosis or warning, by the suddenness and unpredictable nature of the fetal 

haemorrhage, and how quickly the baby moved from being healthy to being hypoxic and 

potentially dying.  

Feeling guilty 

Midwives reported that women mostly had ‘low risk’ pregnancy and ‘nothing in the 

ultrasound’ to suggest a problem, and hence felt guilty when an adverse outcome 

occurred. Although midwives recognised that the vasa praevia was undiagnosed, a sense 

of ‘guilt’ and ‘blame’ was evident. Midwives reflected that they might have ‘done 



 

98 

something wrong’, ‘missed something’, ‘could have done better’ or were ‘responsible for 

what happened’. Sentiments like ‘what could I have done to stop this from happening’ 

and ‘should the baby had come out sooner’ display the sense of ‘guilt’ when the baby 

was born in a poor condition and/or died. The sense of guilt was present even when the 

baby survived, but it was more significant among those who cared for women whose 

babies died. For example: 

 Everyone felt guilty about it … because you are responsible for that family, for 

that baby. And what you’ve done to prevent this? We didn’t do anything to be 

honest, because we couldn’t. If we knew she would have had an elective CS. (M2) 

It was dreadful… you are really concerned and wonder what you could have done 

better when the baby was born quite unwell … especially when we watched the 

fetal heart rate pattern for quite a while thinking she was going to progress 

quickly and she didn’t. So you reflect on whether you should have escalated 

earlier to push for a caesar earlier. (M1) 

Midwives felt ‘distraught’ and guilty even when it had only taken a short time to 

recognise that there was a problem and act upon it. When the midwife knew the woman 

before the labour, the sense of ‘guilt’ was strong as the midwife reflected that she was 

responsible for the woman’s pregnancy: 

Well I felt for myself obviously … I felt that I'd missed something. Maybe I should 

have done something more during pregnancy. Especially because I was 

responsible for her pregnancy… I always take it as a shame on myself. (M4) 

The stories of midwives highlighted the feelings of guilt and self-blame during these 

experiences. 

Taking its toll 

The personal impact of the events was long-lasting. Midwives could ‘remember 

everything’, ‘the room, where she was’, and ‘the day’ ‘very clearly’. The event took its 
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toll on the midwives and left ‘a mark’ for the rest of their lives. For instance, one midwife 

expressed: 

When it does happen to you, you do remember it... I still remember that case… 

so long time ago, now but I still remember it very clearly.  (M1)   

One midwife described how the event impacted herself as well as her midwifery 

colleague who was the primary care giver for the woman who experienced neonatal 

death. She explained: 

She was devastated… She always - she's passing all the big cases or anything that 

will happen. She's really strong and had been doing some life coaching and has 

been reading a lot of books and she's a really positive person, but that affected 

her really badly at that time. It was really hard for everyone that was in the unit. 

(M5) 

The experience affected midwives’ view of the midwifery profession. They 

acknowledged that they ‘still enjoy midwifery’ and ‘working in midwifery is really good’ 

and ‘rewarding most of the time’. However, they mentioned ‘that’s the name of the 

game’ that midwifery was not always about having ‘a joyful’ normal labour and birth, 

and a healthy baby, highlighting that ‘there is a lot of pain’ in midwifery and ‘nasty things 

can happen’. The emotional impact of the event was not limited to the midwives, and 

took its toll on the obstetricians as well, as one midwife stated: ‘even the obstetrician 

was really upset from being in the medical field’. Another midwife said that the senior 

registrar who cared for the woman discontinued obstetrics. 

After that case this senior registrar, you know year after she finished, she never 

did obstetrics, because everything came back to her… She was in the last year. 

She was about to finish. She never did obstetrics. She just did gynaecology. (M2) 

Some midwives felt they were ‘judged’ and ‘blamed’ for what happened and that this 

took its toll. For example, one midwife reported that she had to defend herself as she 

felt that the consultant obstetrician blamed her for the baby’s death and wanted her ‘to 
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be responsible for what happened’. Another midwife reported that her practice was 

investigated when she was talking about a woman who ‘nearly lost her baby because of 

undiagnosed vasa praevia’. Although the woman and her baby survived, her husband 

made a legal complaint in relation to the doctors and midwives in charge of her care. 

The complaint was that the vasa praevia was not diagnosed during pregnancy and the 

woman was ‘allowed to labour’. 

These accounts demonstrate how the suddenness and unpredictable nature of ruptured 

fetal vessels in vasa praevia, a fast deterioration of the baby towards death, and efforts 

of multi-disciplinary team (midwives, obstetricians, anaesthetics, and neonatologists) to 

save the baby’s life ‘had a huge impact’ on the personal health of the midwives.  

5.4.2 Professional processes 

The professional work of the midwives was affected by their experiences. The four 

themes of ‘working in chaos’, ‘feeling for the parents’, ‘finding communication to be 

hard’, and ‘doing our best to save the baby’ in this category describe how the 

professional work of midwives was impacted by the ruptured vasa praevia.  

Working in organised chaos 

‘Working in organised chaos’ describes the process of caring for women with ruptured 

vasa praevia. This was because the midwives did not know what the problem was or 

why it had happened, but they knew it was an emergency. Working in organised chaos 

was ‘very rushed’- ‘it was like go go go- literally run to theatre, baby was out’. They 

needed ‘the whole team on board - the anaesthetist, the doctors and the paediatricians’ 

in the operating theatre in a very short period of time. One midwife described this 

process clearly: 

It was sort of like organised chaos. We kind of knew we had to get the baby out 

but we didn't really know why so we just kind of went for it and I didn't really 

have time to think about it. …we delivered the baby probably in about 12 minutes 
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from the time of me discovering that [vaginal bleed] to the baby coming out… 

There were two or three neonatologists directing people what to do. (M3) 

For some midwives, ‘working in organised chaos’ included challenges in getting access 

to emergency facilities or resources including operating theatre and blood. One midwife 

reported that although the decision was made to do an emergency CS, ‘the theatres 

were all engaged’. 

It was quite traumatic for everyone… I was pushing the bed in the corridor; we 

didn't have a definite theatre. So, I was passing by the theatre and I saw one of 

the anaesthetists. I said we need your help, please find a theatre immediately, 

we need to get this baby out as soon as we can. (M12) 

Sometimes the ‘chaos’ was less organised due to being an emergency. For example, one 

midwife explained a delay in getting blood for the baby from the pathology for a woman 

who was transferred to her hospital for emergency CS. The CS was undertaken within 

10 minutes of arrival, but there was no medical record number for the baby. The 

pathology department had difficulty in understanding the reason that O negative blood 

was ordered. Three midwives told their painful stories of how babies died after 

emergency CS and aggressive resuscitation, as decisions were made to ‘just stop the 

resuscitation’ and ‘allow the nature to take its course’ because the babies were ‘already 

damaged with the blood loss’. 

‘Working in organised chaos’ meant doing multiple activities [eg. getting access and 

rushing to theatre, getting the neonatal team to the theatre, getting blood from the 

blood bank, doing the blood transfusion in the theatre, transferring the baby to the 

neonatal intensive care unit (NICU)] all within an extremely short period of time. It also 

included dealing with delays and difficulties in accessing these resources.  

Feeling for the parents 

Even through the experience was personally distressing; midwives recognised that on a 

professional level there was a lot to deal with. Midwives ‘felt for the parents’ as they 
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observed the impact on the families, describing that the women were in ‘shock’, 

‘disbelief’, ‘denial’, ‘shell-shocked’, ‘very sad’, ‘distraught’, and ‘couldn’t believe it’. For 

example: 

She [woman] was in denial. I remember I walked in and she was cuddling the 

baby but wasn't crying. She looked shocked, the same as everyone else in the 

room. (M12) 

All midwives acknowledged the loss of a baby to be a tragic event for all parents in any 

circumstance but felt that it was more traumatic because these women had no warning. 

For example, one midwife reported that parents were ‘absolutely distraught’ because 

the woman had had a normal antenatal course with previous uncomplicated 

pregnancies and births: 

She was not expecting any issue until they saw the bleeding. Even then mum 

wasn't concerned that there was any problem, it took her a while to work out 

that she needed to have a caesarean... they were extremely shocked, 

understandably. (M9) 

Similarly, midwives reported that families experienced ‘trauma’ even when the baby 

survived because their babies had to be aggressively resuscitated, and transferred to 

NICU, in some cases to other hospitals, for higher care. This made some midwives feel 

‘quite upset’ for the women and their partners.  

In describing the experiences of the families, the midwives reported that fathers were 

also ‘distressed’, ‘upset, ‘terrified’, and ‘shocked’ not only for their babies but also for 

the woman. The midwives had to deal with these concerns as well. Fathers 

‘understandably’ wanted to know ‘what had happened’. For example, one midwife did 

not go to the operating theatre and stayed with the woman’s partner to support him 

during the emergency CS by general anaesthetic. The midwife described dealing with his 

grief as well:   
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They explained to him that his wife was going to have a general anaesthetic, so 

the delivery could be done as quickly as possible. He was really really upset… He 

was crying. He was just terrified that his wife was going to die. That's what he 

was sort of saying that he was worried about her. (M11) 

Another midwife said that although she knew that the husband was ‘in shock’, but due 

to all the activity he had to be left alone while the woman was having an emergency CS.   

She was obviously quite shocked and so was the husband. …The husband was 

very emotional. He couldn’t come into the theatre because she had to have a GA. 

So, he was kind of stuck on his own for a while. (M3) 

Most midwives felt ‘angry’ about the outcome expressing that it could all be prevented. 

One midwife described this as: 

Losing the baby and it doesn't matter whether it is number three or number five, 

it is a human being. Something that was preventable and not expected at all. We 

didn't have a sick baby to be born and it did upset everyone who was involved. 

(M12) 

Midwives understood the women and their partners’ concerns, trauma, loss and grief, 

and showed empathy for them.  

Finding communication to be hard 

Communicating with the women and their partners at different time points was 

challenging. This included before and after the emergency CS when the baby was born 

with poor condition, during resuscitation, and after the baby’s death. While midwives 

understood that women needed to be informed, communicating this was not easy. 

Communication was hard when the decision was made to do emergency caesarean 

section because there was uncertainty about the diagnosis. Rushing to the theatre for 

an emergency CS while trying to explain the situation was very challenging, for example:  
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No-one knew what the diagnosis was or why it had happened at the time. It was 

quite scary and then having to tell her husband who couldn't come into the 

theatre what was going on was pretty challenging. (M3) 

Communicating with the woman when there was a delay to do the emergency CS was 

difficult, as one midwife explained:   

Unfortunately, there was a delay and that added to everybody's distress… We 

wanted to stay calm and together and to keep mum not panicking. She kept 

saying what's happened. We needed to inform her. Her doctor explained that we 

are waiting for a vacant theatre. So, the stress level was really high. (M12) 

Communicating with the women about the possible outcome of the baby before birth 

was challenging. For example, one midwife explained: ‘I wasn't communicating with her 

there. I don't think that I've been beneficial to her to let her understand and realise that 

she was going to lose the baby’. Fathers also wanted to know about the outcome of their 

babies, as another midwife explained: 

He just kept asking what happened? … It was quite difficult because he was very 

distressed … I didn't want to give him any false hope. (M11) 

There were also challenges in relaying information to the women about the outcome of 

their babies as they woke up after general anaesthetic for CS, and hence were 

sometimes described as being ‘pretty groggy and drowsy’. While women were in the 

operating theatres or recovery rooms, their babies may have been transferred to NICU. 

The information about the progress of their babies was given by their partners, NICU 

staff, or others.   

Her partner was there for some of the resuscitation, so he was able to let her 

know what was going on.... one of the medical team went backwards and 

forwards keeping her up-to-date to what was happening. (M9) 
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Midwives reported that even the obstetricians involved in the care had difficulty talking 

to the women and their partners following the loss. One midwife who was caring for a 

woman whose baby died in theatre reported that her doctor did not know what to say 

to the woman after the baby died.  

I couldn’t talk, because I was upset … because I knew the baby didn’t make it. The 

baby died… I remember the obstetrician said ‘how can I explain this to the family? 

What excuses I have here?’ … They couldn’t make sense of how to say to the 

family. Unfortunately, I wasn’t there when he went to talk to the family. (M2) 

Uncertainty about the diagnosis, and baby’s survival as well as the need to work to save 

the baby’s life affected the midwives’ professional communication with the women and 

their partners.  

Doing our best to save the baby  

This theme describes the midwives’ reflection of the events as they concluded their 

narratives. Midwives felt that ‘every single person did their best. It was unfortunate that 

vasa praevia had not been picked up by ultrasound’. They accepted that death was ‘just 

unavoidable’, stating that ruptured vasa praevia was ‘a natural cause for’ adverse 

outcome. They ‘could not prevent’ death as ‘it was unknown if the woman had vasa 

praevia’. Midwives reported that if they knew the woman had vasa praevia the woman 

‘wouldn’t be labouring’ and ‘would just be having a caesarean’. Unfortunately, for some 

midwives, despite rushing to the theatre for an emergency CS and the enormous efforts 

of midwifery, obstetric and neonatal teams, efforts to save the baby’s life failed because 

‘by that time the baby had been bleeding quite a bit’, ‘it was too late’ and the baby was 

‘totally anaemic’, ‘unresuscitable’, and ‘exsanguinated really’.  

In contrast, there was a sense of feeling ‘lucky’ in the accounts of all midwives when the 

babies survived the ‘near-miss’. Almost all reported that those babies were ‘quite 

unwell’, ‘had birth asphyxia’ at birth, and had to have a wide range of resuscitation 

including cardiac compressions, emergency blood transfusions in the operating theatre, 
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or neonatal therapeutic hypothermia. Midwives recognised that they were ‘lucky’ that 

they were ‘working where there were lots of resources to support them’.  

Most midwives had some kind of professional support and debrief from their colleagues 

and hospitals. One midwife, however, who was involved in a neonatal death, reported 

that ‘the manager said to go home and that’s it… I never had debriefing for that case’.  

5.5 Discussion  

This is the first qualitative study to describe the experience of midwives involved in a 

neonatal death or near-miss due to vasa praevia. The study highlights the profound 

emotional impact of the event on the midwives, which in turn influenced the 

professional care they were providing to the traumatised women and their partners 

simultaneously while they had to manage their own emotion.  

Although this study reports on the experience of midwives caring for women with vasa 

praevia, the findings may be similar to other unexpected emergency obstetric conditions 

that may lead to perinatal or maternal mortality and morbidity. 

Midwives in our study expressed feelings of shock and horror witnessing the 

(potentially) dying baby, as well as guilt, anger and ruminative thoughts after the event. 

This confirms findings of previous research reporting similar feelings following a 

perinatal loss (Beck, LoGiudice & Gable 2015; Leinweber et al. 2017; McNamara et al. 

2017; Schrøder et al. 2016; Sheen, Spiby & Slade 2015; Wahlberg et al. 2017). These 

feelings have been shown to be associated with PTSD in midwives who were involved in 

traumatic birth due to perinatal or maternal death or near-miss in different countries 

including Australia (Leinweber et al. 2017), Sweden (Wahlberg et al. 2017), and the 

United Kingdom (UK) (Sheen, Spiby & Slade 2015), and secondary traumatic stress in the 

United States (USA) (Beck, LoGiudice & Gable 2015). Psychosocial burden of traumatic 

birth including burn out, stress, and guilt were also reported among Danish midwives 

(Schrøder et al. 2016). Feelings of horror and guilt are major risk factors for developing 

PTSD (Leinweber et al. 2017; Wahlberg et al. 2017). We did not ask our participants 
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about potential PTSD experiences however, this needs to be considered as a possibility 

and strategies may need to be put in place to address this eventually.  

The accounts of the midwives in our study suggest that other maternity care providers 

including obstetricians may had also been negatively impacted by the events. Recent 

international studies report feelings of shock, guilt, self-blame, PTSD, and change of 

practice in obstetrician consultants involved in the traumatic birth and perinatal death 

(McNamara et al. 2017; Schrøder et al. 2016; Wahlberg et al. 2017). Future studies are 

needed to investigate the impact of perinatal death and near-miss due to ruptured vasa 

praevia on the obstetricians.  

Schrøder et al (2016) in their mixed method study with Danish midwives and 

obstetricians reported that feelings of guilt were more prevalent when the midwives or 

obstetricians perceived that the adverse outcome had been preventable. Several studies 

demonstrate that perinatal mortality and morbidity due to vasa praevia can be reduced 

if it is diagnosed antenatally and elective CS is performed prior to rupture of fetal vessels 

(Bronsteen et al. 2013; Oyelese et al. 2004; Sullivan et al. 2017). Oyelese et al. in a study 

of 155 women with vasa praevia reported that only 44% (41/94) of the babies born to 

women with no antenatal diagnosis of vasa praevia survived (30% stillbirth and 26% 

neonatal death), compared to 97% fetal survival rate for babies born to women with 

antenatal diagnosis. The rate of neonatal blood transfusion was significantly higher (59% 

compared to 3%) in women with no antenatal diagnosis of vasa praevia (Oyelese et al. 

2004). Similarly, in Australia, a national population-based prospective study reported no 

perinatal deaths in 58 women with antenatal diagnosis of vasa praevia compared to 40% 

(2 in 5; one stillbirth and one neonatal death) in those who were not diagnosed during 

pregnancy (Sullivan et al. 2017). Among 58 women antenatally diagnosed, all had 

planned CS, 70% were hospitalised, received cortico-steroids for fetal lung maturation, 

and had CS before 37 weeks gestation (Sullivan et al. 2017). Participants in our study 

reported that the adverse outcomes for these women could have been prevented if they 

knew women had vasa praevia and women were offered an elective CS, highlighting the 

concept of professional responsibility and safe maternity care (National Health Service 

England 2016).  
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Midwives in our study emphasised the grief and emotional impact of loss or witnessing 

emergency life-saving medical interventions on the parents. Yet, the impact of ruptured 

vasa praevia on the women and their families has attracted little attention from 

researchers. Our literature review found only one study with the women with vasa 

praevia which briefly described the devastating impact of this event (Javid et al. 2014). 

Larger studies are needed to provide a more representative description of the 

experience of women and their partners who have lost their babies due to vasa praevia. 

Nevertheless, the impact of perinatal death on women (due to other reasons) and 

importance of appropriate care following loss have been well described in recent years 

(Bakhbakhi et al. 2017; Ellis et al. 2016). Fathers or partners also experience negative 

psychological emotions due to traumatic birth, but their need for support from 

maternity care providers has received less attention (Elmir & Schmied 2016). Some 

midwives in our study identified specifically that partners needed support.  

The weight of professional responsibility, compassionate midwifery care (Ménage et al. 

2017), as well as disturbed emotions and working in a chaotic situation influenced 

midwives’ communication with the families during and immediately after the event. 

Communication with the parents in the time of perinatal mortality and morbidity has 

been demonstrated to be challenging, yet a key factor that has been shown to help 

parents during this difficult time (Ellis et al. 2016; Lemmon et al. 2016). Educational 

activities are needed to improve communication skills of midwives and other maternity 

care providers with parents during and after perinatal deaths and near-miss events 

(Bakhbakhi et al. 2017; National Health Service England 2016). 

Witnessing traumatic birth (when the mother or baby is at risk of death or serious 

injury), may be associated with midwives ceasing to work in labour and birthing units 

for a period of time, changing their area of work, or leaving the midwifery profession 

permanently, according to the surveys conducted in Australia (Leinweber et al. 2017), 

Sweden (Wahlberg et al. 2017), UK (Sheen, Spiby & Slade 2015), and USA (Beck, 

LoGiudice & Gable 2015).  
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Midwives in our study recognised ruptured vasa praevia as a cause for the inevitable 

adverse outcome. They reflected on the positive aspects, doing their best to save the 

baby in order to cope with their emotional distress. They also perceived that midwifery 

and childbirth was not always about having a joyful normal birth, and a healthy baby, 

accepting the inevitability of some adverse outcomes. These strategies have been 

reported to build resilience in midwives (Crowther 2017). Nevertheless, all midwives 

highlighted the importance of antenatal diagnosis as a key factor that may improve 

perinatal outcomes. 

Antenatal ultrasound diagnosis of vasa praevia is accurate (Ruiter et al. 2015), and needs 

to be confirmed during the third trimester (using transvaginal colour Doppler 

ultrasound) in women who had been identified with vasa praevia during the routine 

second trimester morphology ultrasound (RANZCOG 2016; RCOG 2011). RANZCOG 

currently recommends that women with the confirmed diagnosis of vasa praevia be 

admitted ‘to a hospital with appropriate neonatal facilities from around 30 weeks of 

gestation’ until birth by CS at 35 weeks gestation (RANZCOG 2016).  

Screening all pregnant women for vasa praevia (universal screening) is not currently 

recommended internationally or nationally due to the cost associated with the rarity of 

the condition as well as lack of high quality data on the optimal management and best 

time of birth for women diagnosed with the condition (RANZCOG 2016; RCOG 2011). 

RANZCOG (2016) recommends screening women who have any risk factor for vasa 

praevia (targeted screening). A systematic review reported that 83% of the women with 

vasa praevia have at least one risk factor for vasa praevia (Ruiter et al. 2016). In 2017, 

Sullivan et al. reported that 95% of the women with confirmed diagnosis of vasa praevia 

at birth had one or more risk factors for vasa praevia (Sullivan et al. 2017). If targeted 

screening is implemented, it is possible that 5-17% of the women with vasa praevia may 

not be identified. Hence some midwives may encounter a women with undiagnosed 

vasa praevia during labour who may experience rupture of a vasa praevia vessel. The 

results of this study have significant implications for maternity care providers, educators 

and policy makers. Raising awareness regarding risk factors for vasa praevia to ensure 

implementation of targeted screening, possibility of encountering a woman with 
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undiagnosed vasa praevia during labour and birth, and providing appropriate care in 

these situations may improve quality of maternity care for women with this serious 

condition. 

Supporting midwives personally and professionally is imperative after an adverse event 

to improve emotional well-being (Crowther 2017; Sheen, Spiby & Slade 2015). Yet, in 

the aftermath of traumatic events, some midwives reported lack of support, or low 

satisfaction with the support they were provided – describing it to be insufficient or 

inappropriate (Crowther 2017; Pezaro et al. 2016; Wahlberg et al. 2017). Although 

interventions such as mindfulness programs, work-based resilience workshops with 

mentoring programs, and clinical supervisions have been reported to support the 

psychological wellbeing of midwives and/or midwifery students, there is a lack of high-

quality interventions that are designed specifically to support midwives (Pezaro, Clyne 

& Fulton 2017). Midwives due to the nature of their work have close relationships with 

women, which may increase the risk of vulnerability (Beck, LoGiudice & Gable 2015; 

Sheen, Spiby & Slade 2015). Developing interventions that are non-judgmental, 

confidential, anonymous, and accessible to support midwives’ emotional well-being 

may increase retention in the midwifery workforce and subsequently women’s 

satisfaction of maternity care and safety of maternity services (Pezaro et al. 2016; Sheen, 

Spiby & Slade 2015).  

Limitations 

Our study has a number of limitations. As in all qualitative studies, our findings cannot 

be generalised to all midwives in Australia or other countries. Midwives were self-

selected and may be those with extreme experiences. However, there may have been 

other midwives who had similar or worse experiences but did not participate as they 

may have thought that re-telling their stories during an interview may be stressful. 

Another limitation is recall bias, as midwives were narrating their stories. Nevertheless, 

midwives in our study emphasised that they clearly remembered the details of the 

events. The strength of our study is that this is the first qualitative description of the 

experience of midwives involved in the care of women with undiagnosed vasa praevia, 
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providing an important in-depth contribution to the international discussion regarding 

vasa praevia, and more broadly to traumatic birth, and perinatal death.  

5.6 Conclusion 

This study provides an in-depth knowledge regarding the traumatic impact of ruptured 

vasa praevia on the personal and professional wellbeing of the midwives, even when the 

baby survived the ‘near-miss’. The narratives highlight the challenges maternity care 

providers may encounter caring for women during labour and birth whose vasa praevia 

was not diagnosed during pregnancy, pointing to the need for antenatal diagnosis of 

vasa praevia in order to improve perinatal outcomes. Perinatal confidential inquiries 

should include neonatal near-miss to better inform health policy. 

Midwives are in the fore front of providing care to women during pregnancy, labour and 

birth. Providing ongoing formal education regarding rare obstetric emergencies, 

communication skills in the context of perinatal mortality and morbidity, as well as 

personal self-care and resilience will empower midwives to deliver high quality safe 

maternity care, and may increase midwifery retention. Midwives should be continually 

supported and adequately prepared to cope with traumatic events. Further research 

with midwives and obstetricians is needed to develop a toolkit for optimising 

management of ruptured vasa praevia, and to identify the barriers and facilitators for 

the antenatal diagnosis of vasa praevia.  
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Figure 6 Experience of midwives caring for women with undiagnosed vasa praevia during labour and birth 
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5.7 Summary of chapter 

Chapter Five presented deep insights into an area of maternity care that had not been 

explored previously. Provision of maternity care during labour, birth and immediately 

after birth was traumatic for these Australian midwives, when vasa praevia was 

unexpected. The findings underscore the need to diagnosis and manage vasa praevia 

antenatally.  

The next chapter will describe the experience of midwives caring for women with an 

antenatal diagnosis of vasa praevia. The chapter will focus on the barriers for provision 

of high-quality care for this group of pregnant women.   
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CHAPTER 6: PROVIDING QUALITY CARE FOR WOMEN WITH 

VASA PRAEVIA: CHALLENGES AND BARRIERS FACED BY 

AUSTRALIAN MIDWIVES 

(Publication 3) 

Reference: Javid, N., Hyett, J.A. & Homer, C.S.E. 2019, 'Providing quality care for 

women with vasa praevia: Challenges and barriers faced by Australian midwives', 

Midwifery, vol. 68, pp. 91-98. 

DOI: 10.1016/j.midw.2018.10.011 

 

Chapter Five reported the devastating experience of midwives who were involved in the 

care of women who had a neonatal death or near-miss due to undiagnosed vasa praevia. 

Midwives highlighted the importance of antenatal diagnosis to ensure women receive 

appropriate maternity care.   

Chapter Six presents the third paper included in this thesis, which explores the barriers 

for providing safe quality care for women with antenatal diagnosis of vasa praevia, from 

the perspective of midwives. This paper is published in Midwifery, an international, 

research scholarly journal that publishes on all aspects of maternity care. The accepted 

manuscript is reproduced here with permission.  

  

https://doi.org/10.1016/j.midw.2018.10.011
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6.1 Abstract 

Objective: To explore the barriers to providing quality maternity care for women with 

vasa praevia as identified by Australian midwives. 

Design: A qualitative descriptive study using semi-structured in-depth telephone 

interviews. 

Setting: Australian maternity system. 

Methods: Midwives were recruited from across Australia. Interviews were audio-

recorded, transcribed verbatim, and analysed using thematic analysis. 

Participants: Twenty midwives from five Australian states practising in 15 different 

public or private hospitals who had cared for at least one woman with vasa praevia 

during 2010-2016 were interviewed. More than half of the participants held senior 

positions. Twelve were involved in a neonatal death or ‘near-miss’ due to vasa praevia.  

Findings: Two categories and five themes were identified in relation to barriers to the 

provision of quality care. Practitioner-level barriers included two themes: identifying 

lack of midwifery education and lack of knowledge.  System-level barriers included lack 

of a local policy to guide practice, limited information for women, and paucity of 

research about vasa praevia.  

Conclusion: Midwives experienced a number of barriers in caring for women with vasa 

praevia. Offering more comprehensive pre-registration and continuing professional 

education to midwives, developing local protocols, and providing clear written 

information for women may improve the provision of quality care.   

Implications for practice: Midwives have a critical role in caring for and supporting 

women with vasa praevia. Improving midwives’ knowledge with contemporary evidence 

and clinical guidelines could enable them to deliver safer maternity care and improve a 

women’s journey through this potentially catastrophic condition.  



 

116 

6.2 Introduction  

Vasa praevia occurs when exposed fetal vessel(s) run within the amniotic membranes 

between the baby’s presenting part and the cervix (Donnolley, Halliday & Oyelese 2013). 

Women with undiagnosed vasa praevia have a high rate of perinatal mortality (40- 60%) 

as these vessels can rupture when the membranes rupture during pregnancy or labour, 

causing massive fetal haemorrhage and potentially death (Oyelese et al. 2004; Sullivan 

et al. 2017). Rupture of vasa praevia may have serious, long-term health consequences 

for infants even if they survive (Bronsteen et al. 2013; Oyelese et al. 2004; Swank et al. 

2016). Internationally, several obstetric colleges recognise the need for antenatal 

diagnosis to facilitate appropriate pregnancy care and improve perinatal outcomes 

(Gagnon 2017; Jauniaux et al. 2018; RANZCOG 2016; SMFM 2015). Increasingly in high-

income countries, women with vasa praevia are being diagnosed during pregnancy 

(Bronsteen et al. 2013; Melcer et al. 2018; Rebarber et al. 2014; Smorgick et al. 2010; 

Sullivan et al. 2017). As a consequence, midwives are caring for more pregnant women 

who are known to have vasa praevia before the onset of labour.   

Determining the prevalence of vasa praevia is difficult because the condition tends to 

be under-reported or mis-coded in the data collection systems (Oyelese et al. 2004; 

Sullivan et al. 2017). The incidence has been reported to be between 1 in 1000 

pregnancies (Rebarber et al. 2014) and 1 in 5000 births (Sullivan et al. 2017), although 

the rate is increasing as more pregnant women are exposed to some associated risk 

factors (Melcer et al. 2018). Women with a low-lying placenta, velamentous cord 

insertion, bi-lobed or succenturiate lobed placenta, in-vitro fertilisation, or multiple 

pregnancies are at higher risk of vasa praevia (Melcer et al. 2018; Ruiter et al. 2016; 

Sullivan et al. 2017). Caring for women during labour and birth who experience ruptured 

vasa praevia is a devastating experience for the midwives involved (Javid, Hyett & Homer 

2019a).  Midwives have a pivotal role in identifying women with potential high-risk 

conditions guiding them to appropriate models of antenatal care (Australian College of 

Midwives 2017). They work closely with obstetricians to provide information, support, 

and care to these women. Despite the key role of midwives, little is known about their 

experiences in relation to the provision of antenatal care for women with vasa praevia.  
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There are two types of vasa praevia: Type 1 is associated with velamentous cord 

insertion and Type 2 occurs with succenturiate or bi-lobed placenta. Velamentous cord 

insertion is common (reported incidence of 0.4- 2.4% in singleton and 5.9- 40% in 

multiple pregnancies) and occurs when the umbilical cord inserts into the membranes 

and the exposed fetal vessels run in the membranes to reach the placenta (UK National 

Screening Committee 2017). Vasa praevia occurs only in 1- 10% of these cases when 

these vessels run over or close to the cervix (UK National Screening Committee 2017). 

Type 2 vasa praevia occurs if the exposed fetal vessels connecting the lobes in a bi-lobed 

or succenturiate lobed placenta traverse over, or are close to, the cervix (see (Daly-Jones 

et al. 2008) for an illustration).  

The availability and routine use of ultrasound in obstetric practice has changed the 

diagnostic paradigm completely as an accurate diagnosis of vasa praevia can now be 

made in the antenatal period (Ruiter et al. 2015). A recent Australian study reported 

that 58 of the 63 (92%) women with vasa praevia were diagnosed antenatally; they all 

gave birth by caesarean section (CS) (Sullivan et al. 2017). 

The care of women with vasa praevia requires a multi-disciplinary approach involving 

both obstetricians and midwives. Several studies demonstrate that antenatal diagnosis 

and elective CS before onset of labour significantly improves perinatal outcomes 

(Bronsteen et al. 2013; Melcer et al. 2018; Oyelese et al. 2004; Rebarber et al. 2014; 

Sullivan et al. 2017). Despite this, women who have an antenatal diagnosis of vasa 

praevia expressed feelings of fear and anxiety throughout their pregnancy (Javid et al. 

2014). Midwives are well-placed to provide care, information and support for women 

with high-risk pregnancies (Berg 2005; Department of Health 2018; Grimes, Forster & 

Newton 2014; Homer et al. 2009; Nursing and Midwifery Board of Australia 2006). 

Renfrew et al. (2014) have demonstrated the critical role of midwives in provision of 

quality care for women with pregnancy complications in the Lancet Midwifery series. 

However, the experience and specific educational needs of midwives in relation to vasa 

praevia is unknown. The purpose of this study was therefor to provide insights into 

Australian midwives’ experience of caring for women with vasa praevia with a focus on 

the challenges and barriers to providing quality care.   
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6.3 Methods 

A study underpinned by qualitative descriptive inquiry was undertaken (Sandelowski 

2000). Qualitative descriptive design is an appropriate methodology to explore a 

complex phenomenon by providing a straight, close to the data but comprehensive and 

complete description of essential aspects of that phenomena described by the individual 

participants (Sandelowski 2000). Ethical approval was granted from the Human 

Research Ethics Committee of the University of University of Technology Sydney (Ref 

number: HREC ETH15-0-137). 

6.3.1 Recruitment process 

Purposeful sampling was used to recruit midwives practising in public or private 

hospitals across Australia who had the experience of caring for at least one woman with 

vasa praevia between 2010- 2016. Several recruitment strategies were employed (due 

to rarity of the condition) including distribution of emails to members of the Australian 

College of Midwives (n= 5,000), Perinatal Society of Australia and New Zealand (61/549 

being midwives), and the New South Wales Clinical Midwife Consultant Network (n= 20). 

We also used the closed Facebook groups of Midwifery Group Practice in Australia 

(1,998 members), and Advanced Life Support in Obstetrics (80 members) as well as chain 

sampling to recruit key informants (Robinson 2014). Interested midwives who contacted 

the first author received participant information sheet and consent forms, which 

included the aims of the study and highlighted that participation was voluntary. 

Participants were assured they could withdraw from research at any time. To ensure 

open disclosure, it was explained that their identities would not be disclosed to the other 

research team members. All participants provided written consent prior to data 

collection.  

6.3.2 Data collection 

The primary author undertook pilot interviews with three senior midwives to assist 

development of the interview guide (Box 2). She then conducted one-on-one semi-

structured in-depth interviews by telephone with the participants lasting approximately 
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one hour (range 37- 144 minutes) during May-October 2016. Telephone interviews 

provided convenience and flexibility for the participants across the country to 

participate in the research (Drabble et al. 2016). To overcome the potential 

disadvantages of telephone interviewing compared to face-to-face interviewing, the 

primary author, a clinical midwife with an insider knowledge, conducted short informal 

conversations with the participants before the formal interview to build rapport (Burns 

et al. 2012; Drabble et al. 2016). The interviewer was flexible to respond to the 

participants (interview questions were used as a guide only) and continued data 

collection until data saturation was reached and no new themes emerged. The pilot 

interviews were not included in the study. 

6.3.3 Participants 

A total of 20 midwives practising across Australia [New South Wales (n= 11), Victoria (n= 

3), Western Australia (n = 3), South Australia (n= 2), and Queensland (n= 1)] were 

interviewed (Table 8). Participants’ age ranged between 26 and 65 years. They were all 

female and practising in public (n=15), private (n=3) or a mix of both public and private 

settings (n=2) in 15 different hospitals for an average of 18 years. Eleven had senior 

positions [clinical midwife consultants (n=4), clinical midwife educators (n = 2), clinical 

midwife specialists (n= 1), eligible midwife (n=1), or maternal fetal medicine midwives 

(n= 3)]. Two worked in midwifery continuity of care programs, and one had a combined 

management and clinical role.   

Box 2 Sample questions asked during the interviews 

1. Can you tell me about your story of being involved with vasa praevia? 

2. How many women with vasa praevia have you cared for? 

3. How was the woman diagnosed (during pregnancy or during labour and birth)?  

4. How was the experience of caring for a woman with vasa praevia? 

5. What factors do you think will hinder effective care for these women?  

6. Do you think you/ midwives know enough about vasa praevia? 

7. What do midwives need to know about vasa praevia to better support women? 

8. Is there anything else that I have not asked, and you would like to add? 
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There was a range of experience with vasa praevia among the participants; nine had 

cared for 1 woman, eight cared for 2- 4, and three had cared for 5 or more women 

through their career. Of 20 midwives, 12 cared for women during labour and birth who 

experienced neonatal death or ‘near-miss’ due to ruptured vasa praevia (women 

without an antenatal diagnosis); three cared for women who had suspected antenatal 

diagnosis (not confirmed at later scan); and 14 provided care for women with a 

confirmed antenatal diagnosis.  

6.3.4 Data analysis  

The inductive method of thematic analysis (Braun & Clarke 2006) commenced after the 

first interview. Braun and Clarke report six stages in analysing the data, which starts with 

data familiarisation and ends with writing the report. Interviews were digitally recorded 

and transcribed verbatim (three by the first author and others using a professional 

transcription service). After listening to the interviews and reading the transcripts 

(stages 1 and 2), the primary author did the line-by-line coding using QSR International's 

NVivo 11 Software (stage 3). Transcripts were then re-read and re-coded to ensure all 

different aspects regarding the research question specific to barriers to effective care 

were included. The codes, preliminary themes and categories were then shared with 

one of the other authors and changes were made as was considered necessary (stage 

4). Conducting an iterative analysis meant that the codes were modified, and themes 

and categories were refined several times by the analysis team (stage 5). Table 9 

provides an example of the process of moving from the raw data to codes and the 

themes. All three authors agreed with the final codes and themes.  

Several steps were taken to ensure rigour. Memos written for all the interviews 

documented the process of data collection and analysis (Charmaz 2006). Authors met 

regularly during the process of data analysis to discuss the codes, emerging concepts, 

categories and themes, and actively looked for disconfirming data. To achieve reflexive 

analysis (Burns et al. 2012), the authors held the middle ground during the research 

process by acknowledging their prior knowledge and clinical experience in this area. To 

reduce any potential influence of the researchers in the interpretation of the data and 
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to increase trustworthiness of the analysis, the co-authors read the data that did not 

contain identifiable information. The final themes were based on the participants’ 

account using a constant comparative method of data analysis (Charmaz 2006). Direct 

quotes are used to demonstrate the themes.  

6.4 Findings 

Midwives identified a number of barriers that impacted on their capacity to provide 

optimal care to women with vasa praevia. These were classified into two categories: 

practitioner-level and health system-level barriers. Practitioner-level barriers included 

two themes: identifying a lack of midwifery education and recognising a lack of 

knowledge. Health system-level barriers included three themes: lack of a local policy to 

guide practice, limited information for women, and paucity of research about vasa 

praevia. Figure 7 delineates barriers in provision of safe quality care for women with 

vasa praevia, showing the categories, themes and sub-themes. 

6.4.1 Practitioner-level barriers 

Participants highlighted two major practitioner-level barriers to safe quality maternity 

care for women with vasa praevia, including identifying a lack of midwifery education 

and recognising a lack of knowledge. 

Identifying a lack of midwifery education 

Participants did not feel that vasa praevia was well covered in their pre-registration 

midwifery education or continuing professional development. They could not remember 

if it was initially covered; or if it was it was very basic, ‘discussed very quickly’ or ‘briefly’ 

in the context of ‘antenatal or antepartum haemorrhage’, or ‘under emergency 

situation’. For example, one participant noted that the educators ‘skim over it really’.  

Participants knew that they should always be cautious doing an artificial rupture of 

membrane (ARM) for any woman ‘just in case there was a vessel there’, but felt they 

lacked knowledge regarding the antenatal care for women with vasa praevia. One, for 

instance, talked about her education:  
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We were taught that you feel the membranes prior to doing an ARM and if you 

feel a pulsation you wouldn’t do an ARM but you [would] escalate. (M1) 

Although some felt that their lack of knowledge was due to being educated as midwives 

a ‘long time ago’, more recent graduates also raised concerns of not being taught 

enough about vasa praevia, calling it ‘a huge gap’ in education. For example, one 

participant explained: 

I was never told anything about vasa praevia… it wasn’t in my university degree. 

I didn’t miss it. … it was never raised which I think was a flaw in my education. 

(M6) 

Participants felt that vasa praevia ‘needs to be incorporated into’ the pre-registration 

midwifery education in more detail to enable them to provide safe quality care for 

women with the condition. They noted that ‘it is absolutely important for student 

midwives to be taught about vasa praevia’ (M13), and that this learning should include 

‘the most up-to-date evidence’, the risk factors, and ‘management’ of pregnancy 

including the ‘birth plan’. 

Those involved in a ruptured vasa praevia highlighted the need for more education 

regarding managing undiagnosed vasa praevia during labour and birth. For instance, one 

participant who was involved in a neonatal near-miss due to vasa praevia commented 

that: 

I know we did great and the outcomes were amazing, but I’d like to know next 

time, step by step, what I should be thinking about at that point in time. (M15) 

The importance of continuing professional development in this area was also highlighted 

to enable ‘midwives to update their knowledge of what the current evidence is’. 

Participants felt that ‘anonymous stories’ of women who experienced adverse outcomes 

may help midwives ‘realise’ that despite being ‘rare’, vasa praevia had potential 

‘catastrophic’ consequences for the baby, ‘significant implications’ for the woman, and 

‘is a game changer for these families’. One participant for example commented: 
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Any professional should have repetitive training about rare cases… repetitive 

training is the only way to be ready when the case is going to present. (M10) 

Recognising a lack of knowledge 

There was a wide spectrum of understanding among the participants. While some had 

excellent knowledge, others were more limited in their understanding about the 

condition. Some did not know about the two types of vasa praevia or talked about 

grades of placenta praevia when describing types of vasa praevia. All participants knew 

that vasa praevia occurred when exposed fetal blood vessel(s) ran through the 

membranes, but not everyone was aware that those vessels needed to be ‘directly over’ 

or ‘close transversing the cervix’ to be defined as vasa praevia. There was little 

understanding about the difference between velamentous cord insertion or bi-lobed 

placenta with vasa praevia, leading to a sense of confusion in relation to the associated 

risks. For example, one midwife said ‘we know that quite a few vasa praevias are 

undiagnosed and go on without any incident. It’s not until afterwards when you examine 

the placenta [postnatally] that you think well that one was lucky’ (M1). Those who 

differentiated vasa praevia from velamentous cord insertion stated that ‘velamentous 

cord insertion is very common and we’ll never know whether they were… across the 

cervix’ (M13) after the baby is born, as one explained:  

 You can’t really give an accurate diagnosis then [after birth] because you haven’t 

got the proper anatomy. You’re looking at something that’s not in that same 

environment anymore…you can’t tell how far away it [fetal vessel] was from the 

cervix. (M4) 

Participants reported that women with vasa praevia should be under obstetric-led care. 

However, one clinical midwife consultant who had only cared for one woman with vasa 

praevia (resulting in neonatal death following an ARM) felt that ARM was ‘the only risk’. 

She felt that women could have vaginal birth if they did not need ‘induction’ of labour 

and had ‘spontaneous rupture of membranes’; and that ‘caesarean doesn’t make any 

difference’. Another participant ‘couldn’t understand’ the reason a pregnant woman 
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with vasa praevia was hospitalised. She explained: ‘I felt that we were using scare tactics 

on her… Most incidences come from ARM, not just a spontaneous event… It’s very 

significant to the fetus… baby would probably bleed out very quickly… I mean the baby 

would die… but it [rupture of fetal vessel] has to happen first’ (M4).  

Participants emphasised that midwives had an important role in caring and providing 

information and emotional support to women with vasa praevia. Yet, statements such 

as ‘most people probably don’t know too much about it unless they’ve had some sort of 

personal experience so being able to talk to the women a lot about it would be a bit of a 

stretch’ (M4) showed that some midwives lacked confidence to talk with women about 

vasa praevia. For instance, one stated: 

I don't know if lots of the midwives I work with would be comfortable knowing 

how to explain it to a woman’ …I feel like I could only really explain it now because 

I've experienced it [as a midwife] and I've read up on it. (M7) 

Most of the participants involved in a neonatal death or ‘near-miss’ due to vasa praevia 

stated that they had not thought about vasa praevia as a cause noting that they ‘didn’t 

have a clue’ it was vasa praevia while it was happening. Participants also felt that there 

was also a lack of awareness among some doctors about the possibility of vasa praevia. 

They perceived that most midwives would think about placental abruption, rupture of 

uterus, or placenta praevia if they saw vaginal bleeding during labour and birth rather 

than vasa praevia. For example, one participant involved in a ‘near-miss’ event 

explained: 

He [paediatrician] was asking is this vasa praevia? I didn’t know why, and this is 

my lack of knowledge in vasa praevia. I didn’t know why he wanted to know. It 

was because he wanted to do the blood transfusion [for the baby] … I was 

[thinking it was due to] abruption, and that’s it. (M15) 

Some participants talked about their own lack of knowledge, thinking that they ‘knew a 

little bit’ or ‘didn’t know about it’ until they cared for a woman with vasa praevia and did 
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their ‘own research’. One felt that the woman she cared for had more knowledge about 

vasa praevia than she did, stating:  

She [the woman] knew a lot… she knew statistics and a lot about it… I remember 

sitting there holding the CTG and she was telling me … It wasn't until I was talking 

to her … that I went off and obviously did my own research. (M3) 

Seeking information was dependent on the individual midwife as one said, ‘some 

midwives are good, they search for information themselves and they go and find it’ (M2). 

Participants’ knowledge about vasa praevia seemed unrelated to their seniority in years 

of midwifery practice or the position they held.  

Participants also felt that the maternity system lacked knowledge about vasa praevia. 

For instance, one talked about a woman who had vasa praevia ‘picked up’ at the 20-

week ultrasound, but was not ‘referred’, given any information, plan, or follow-up 

ultrasound. She explained: 

Nothing was done… some people forget the implications of vasa praevia… not 

realising that there's a whole heap of counselling that needs to go around that 

discovery of vasa praevia at morphology scan and that there is a follow-up 

pathway that should be undertaken. (M8) 

A lack of knowledge among some participants and, in general, among midwives was a 

major barrier to providing safe quality maternity care for women with vasa praevia.  

6.4.2 Health system-level barriers 

Health system-level barriers were perceived to be broader factors that hindered 

provision of quality midwifery care for women with vasa praevia. Participants identified 

three main barriers in this category: lack of a local policy to guide practice, limited 

information for women, and paucity of research about vasa praevia.  
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Lack of a local policy to guide practice  

Most participants did not have, or know about having, a local protocol or policy about 

vasa praevia in their hospital, despite having ‘a good policy about placenta praevia’. It 

was highlighted that lack of local protocols for vasa praevia was ‘potentially quite risky, 

especially when you do have a great deal of staff who potentially could be looking after 

these women antenatally who don't have a lot of experience behind them’ (M9). A lack 

of local policy was noted as a barrier for provision of ‘consistent information’ to women 

that could cause ‘women feeling confused or misinformed’. Not having a ‘a pathway for 

vasa praevia’ meant that some midwives might use ‘the placenta praevia pathway’ as 

one participant said:  

I don’t think if there is any policy on vasa praevia, so I’ll treat the woman like 

placenta praevia, and might just check with medical team to see what they think. 

(M2) 

Sometimes this lack of a local policy caused uncertainty among the midwives as well as 

disagreements among the obstetricians regarding the appropriate care of women. This 

was referred as a ‘turf war’ by one participant (M14) who ‘was really annoyed’ that a 

birth plan made by the obstetric team and agreed by the midwifery and neonatal team 

was ‘vetoed’ by another doctor within the same hospital. She felt that the ‘last minute 

change of plan was really unsettling and distressing’ for the woman, and ‘made the 

woman question’ the appropriateness of the original birth plan. A clear policy ‘would 

have avoided a lot of anxiety and a lot of work for people involved’ in her hospital, she 

thought.  

A lack of a local protocol meant that some participants did not think it was necessary to 

send the placenta to pathology for placental histological examination if a woman had 

vasa praevia. Some participants felt documenting about fetal vessels in membranes or 

velamentous cord insertion was not ‘routinely’ done. 

The lack of a local ‘policy’ or ‘pathway’ was noted as a ‘potential for mismanagement’, 

and a barrier to optimal care, which could in turn prevent the women to ‘trust the health 
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facility, the hospital or the doctors’. Participants highlighted the need for the 

development of ‘clear’ local protocols ‘specifically for vasa praevia’ as a ‘quick access 

written information on the intranet’ of their hospital, and that clinicians need to ‘make 

appropriate referrals and follow guidelines’ especially for ‘rare’ conditions.  

Limited information for women 

The lack of ‘any professional’ written information for women was noted as another 

barrier for midwives. Participants reported that women needed information regarding 

the condition they were diagnosed with and that midwives need to know how to explain 

vasa praevia to women, recognising the importance of providing ‘clear’, accurate, 

‘appropriate’ and ‘consistent’ information. Yet, they felt that vasa praevia was ‘very hard 

to explain’ and ‘using words was not enough’. A lack of ‘pamphlets’ meant that some 

felt they had to ‘draw some little diagrams’ or ‘a picture’ to ensure women understood 

the condition and its associated risks. Some participants talked about health literacy of 

women saying that vasa praevia was a ‘complete jargon that nobody else can 

understand’ (M17). 

Most participants felt that ‘there was nowhere to refer’ the women, and that it was ‘not 

a good idea to refer them to the websites because they end up reading whole lot of stuff 

that would scare them’ (M1) or give them ‘false information’. Hence, participants ‘just 

referred them [the women] to medical review’ and expected that ‘the obstetricians 

would hopefully be able to direct them to appropriate resources’ (M7).  

Participants noted that most women did not expect to experience complications in 

pregnancy for themselves and their babies, and therefore felt anxious when were given 

the vasa praevia diagnosis. For example, one commented:  

For a lot of pregnancies, people don’t anticipate that things may go wrong… so 

to have a vasa praevia diagnosed causes a lot of grief because it’s not part of 

their plan. (M8) 
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Limited written information for women meant that some participants found it ‘really 

hard’ or felt ‘very nervous’ when they were providing information to women, because 

they did ‘not want to scare’ the women but wanted to be ‘transparent’ about the 

associated ‘risks’ and provide ‘all the current information’.  

Paucity of research about vasa praevia 

Inadequate attention from clinicians and researchers to vasa praevia seemed to be an 

important barrier to provision of optimal care. For example, one said ‘we're very focused 

on placenta praevia, but I think vasa praevia is like the poor cousin and doesn't get the 

acknowledgement that it deserves’ (M8). Similarly, another one commented: 

There's so much money and time spent on things like Strep B, yet other areas 

where it can have such a devastating outcome like vasa praevia there's not much 

knowledge or any extra antenatal care to try and pick it up. (M19) 

Participants acknowledged that vasa praevia was a ‘rare’ condition so ‘people tend to 

forget about it’, but some noted that ‘when you think about the number of women who 

give birth every year’, ‘there are a reasonable number of women with this condition’ 

(M8). An increase in the prevalence of vasa praevia was noted to be related to the higher 

use of in-vitro fertilisation. In contrast, one participant distrusted the evidence after 

reading about ‘the incidence of vasa praevia’, saying ‘the incidence surprises me… I don’t 

know I’ve come across that much vasa praevia in my midwifery career… I think there are 

much more pressing issues than vasa praevia’ (M4). This rarity made it difficult for 

participants to give it a focus unless they had previous experience.  

A lack of research to guide practice was also raised as an important barrier, as one 

highlighted ‘progress is made through research’ but ‘there’s a lot of issues that these 

women face because there’s not a lot of research done and you don’t know a lot about 

it’ (M6). Issues with data collection was commented to be a barrier as well, as some felt 

that there was ‘no space to put vasa praevia’ in the hospital routine data collection 

system. It was commented that if women had multiple complications in pregnancy, and 
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if vasa praevia ‘wasn’t the reason for caesarean, they [midwives] are not going to record 

it there. They’re going to put the primary reason’ (M5). 

6.5 Discussion 

This study provides a novel insight into the perspectives of midwives who had clinical 

experience of caring for women with vasa praevia. Informational needs were identified 

as the most important barrier to the provision of quality care and was attributed to a 

lack of knowledge and local policies to inform practice, limited information for women, 

and more generally, an absence of attention on the condition. The barriers are 

potentially modifiable which would improve maternity care for women and the perinatal 

outcomes for their babies.   

Midwives have a pivotal role in caring for women with complex conditions including vasa 

praevia during pregnancy, labour and birth (Renfrew et al. 2014). The framework for 

quality maternal and newborn care introduced in the Lancet Midwifery Series highlights 

the critical role of midwives in provision of care for women with low and high-risk 

pregnancies in collaboration with other providers as needed (Renfrew et al. 2014). There 

does not appear to be any research with the midwives in relation to provision of 

antenatal care for women with vasa praevia. In Australia, the National Midwifery 

Guidelines for Consultation and Referral requires midwives to ‘refer’ the women with 

vasa praevia to a medical practitioner (Australian College of Midwives 2017). The Royal 

Australian and New Zealand College of Obstetricians and Gynaecologists (RANZCOG 

2016) together with other obstetric colleges in Canada (Gagnon 2017), the United 

Kingdom (UK) (Jauniaux et al. 2018), and America (SMFM 2015) suggest that women 

with vasa praevia be admitted to hospital and monitored in the third trimester of 

pregnancy for potential need of emergency CS. Obstetricians rely on midwives to 

provide them with prompt information about the presence of vaginal bleeding, rupture 

of membranes, fetal heart rate abnormalities, or onset of labour. If midwives do not 

recognise the potential serious risks of vasa praevia for the baby, the notification of 

these changes to the obstetricians may be delayed and could potentially lead to adverse 

perinatal outcomes.  
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Midwives in our study recognised the significant risk of ruptured vasa praevia for the life 

of the baby and that emergency CS was the only mode of birth in those circumstances. 

There was a sense of uncertainty, however, among some regarding the risk of vasa 

praevia due to a lack of technical knowledge. There is clearly a need for more 

educational opportunities for midwives to increase their knowledge and confidence to 

care for these women. Midwives in our study discussed several practice issues, including 

the need to be able to communicate risk effectively with women. They also recognised 

they needed more knowledge and resources to do this with more confidence and be 

able to provide women with better support. This study confirms the findings from 

previous research for the need to increase awareness among midwives (Javid et al. 

2014).  

A lack of knowledge among health care providers has been previously identified. A 

qualitative study in Australia demonstrated numerous challenges faced by women with 

antenatal diagnosis of vasa praevia (Javid et al. 2014). Women in this study worried that 

some midwives might not understand the risk of vasa praevia compared to placenta 

praevia, and hence potentially would not take bleeding seriously (Javid et al. 2014). The 

perception of lack of knowledge among maternity care providers as well as receiving 

inconsistent or contradicting information contributed to stress, worry, and lack of trust 

in some women (Javid et al. 2014).  

A lack of a local policy and protocol regarding vasa praevia was noted as a key barrier 

that is modifiable to system-level change. Despite a national obstetric college statement 

(RANZCOG 2016) to ensure implementation of the recommended care, there is an 

urgent need for maternity hospitals across Australia to develop their own local 

protocols. Similarly, the newly updated Royal College of Obstetricians and 

Gynaecologists’ Green-top guideline on vasa praevia reports the need for increased 

awareness among maternity care providers regarding vasa praevia, development of 

local protocols, and calls for high-quality research on the care of these women (Jauniaux 

et al. 2018). 
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Conducting high-quality research on vasa praevia is challenging due to difficulties in 

collecting large, accurate and complete data in relation to this condition (Oyelese et al. 

2004; Sullivan et al. 2017). Recent studies in Australia and America demonstrated that 

lack of complete reporting of placenta after birth led to exclusion of several women with 

antenatal diagnosis of vasa praevia in their studies (Sullivan et al. 2017; Swank et al. 

2016). Findings of our study confirm that vasa praevia may be under-reported or mis-

coded in the perinatal data collection systems due to lack of local protocols and 

maternity care providers’ knowledge. Midwives have an important role in data 

collection for vasa praevia, clinical examination of the placenta to document placental 

cord abnormalities including velamentous cord insertion, bi-lobed placenta, and fetal 

vessels in membranes, as well as requesting placental histological examination (Jauniaux 

et al. 2018; NSW Kids and Families 2014).  

Providing safe, high-quality maternity care is the goal of maternity care services in all 

countries (World Health Organisation 2016) including Australia (Australian Commission 

on Safety and Quality in Health Care 2010), and the current national priority and action 

plan of the UK Department of Health (2017). Provision of evidence-based information 

to women, engagement of women in decision making about their care, and provision of 

holistic care considering the emotional needs of women are principal elements of 

perinatal care described by the World Health Organization (2016) and recommended by 

the Australian Department of Health (2018). The findings from this study can be used to 

improve care of women with vasa praevia by overcoming the identified barriers.  

Strengths and limitations 

We present perspectives of midwives who had the experience of caring for women with 

vasa praevia, some with substantial experience (two had been involved in caring for 

more than 10 women with affected pregnancies) and therefore may have had more 

interest in the topic. Midwives with no experience may have different perspectives. This 

selection bias may mean we overestimated the knowledge among midwives as well as 

the desire for more education. While telephone interviews were used as they were 

convenient and could enable some participants to be more open, we recognise that not 

being able to read body language and non-verbal cues was a limitation (Novick 2008). 



 

132 

Despite this, participants were very willing to talk about their experiences and seemed 

to express themselves openly. Recall bias is also one of the known limitations of the 

qualitative studies (Malone, Nicholl & Tracey 2014), although our study participants 

commented that they remembered the details of the event often regardless of how long 

ago the event had occurred. Despite recruiting widely across Australia, the qualitative 

nature of our study limits generalisability to all Australian midwives. However, the 

findings may be transferable to other countries with similar maternity system to 

Australia. This is the first study exploring the needs of midwives. The findings of this 

paper provide a roadmap for maternity services to implement strategies to strengthen 

midwives’ capacity (World Health Organisation 2017) in their emerging contemporary 

role in public health.  

6.6 Conclusion 

Midwifery care for women with vasa praevia is critical but may be hindered by 

practitioner-level and system-level barriers. Findings of this study may be used to inform 

pre-registration and continuing professional education, and maternity services to 

develop effective educational resources and local protocols for midwives, and written 

information for women to improve the quality and safety of maternity care. Further 

qualitative studies are required with midwives in other countries and more broadly with 

obstetricians to improve our understanding about barriers that need to be addressed to 

promote better care for women with vasa praevia.  Future quantitative studies may 

focus on developing and testing support interventions for midwives to enable them 

better care for women with high-risk pregnancies.  
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Table 8 Aggregated demographic details of midwives in the study  

Midwives’ characteristics  
(Total number=20) 

N 

Age range 
  <30 
  30-39 
  40-49 
  50-59 
  60-69 

 
3 
4 
4 
8 
1 

Years of midwifery practice 
  <5 year 
  5-9 years 
  10-19 years 
  20-29 years 
  >30 years 

 
2 
3 
5 
6 
4 

Vasa praevia experience 
  1 experience 
  2-5 experience 
  >5 experience 

 
9 
8 
3 

Midwifery position 
  Clinical Midwife Consultant 
  Clinical Midwife Educator/ Specialist 
  Maternal Fetal Medicine Midwife 
  Eligible Midwife 
  Clinical Midwife 

 
4 
3 
3 
1 
9 

 Location of practice 
  NSW 
  Victoria 
  Queensland 
  Western Australia 
  South Australia 

 
11 
3 
1 
3 
2 

Type of practice 
  Public 
  Private 
  Both public and private 

 
15 
3 
2 

Hospitals 
  Tertiary 
  District 
  Private 

 
12 
5 
3 

NB: Aggregated data are provided to protect anonymity. 
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Table 9 Overview of analysis  

Excerpts (sample of 4 participants) Codes Theme 

‘Spontaneous rupture of membrane I would safely let it happen … I’ve never heard 

that spontaneous rupture of membrane is going to go through the vessel’. (Early 

neonatal death) 

- Lack of knowledge  

  regarding the risk  

Recognising 

a lack of 

knowledge 

‘I don’t remember anybody understanding the depth of the risk of vasa praevia’. 

(Antenatal diagnosis) 

- Perceiving lack of  

   knowledge in colleagues 

‘A woman who had been picked up at morphology and nothing was done. She wasn't 

referred. She ended up having a repeat scan, I think at about 34 weeks, 35 weeks 

because they were concerned about fetal growth and then she was managed 

accordingly from there. But probably a near miss … One of the reasons that I agreed 

that I was happy to do this [the interview] is that I think people don't realise what 

vasa praevia is - the ramifications of it.’ (Antenatal diagnosis) 

- Identifying lack of  

  knowledge in the  

 system 

‘Once we made the diagnosis I actually did lots of reading up about it because I'd 

never - I'd heard about it but never seen it in my practice and I don't think that the 

obstetrician had come across it and he'd been practising for quite some time.  He 

hadn't actually diagnosed it at all or seen a patient with it.  It was really interesting 

… It definitely made me kind of think more about it and I did do some reading up on 

it just to see if it matched up with what I had experienced.’ (Neonatal near-miss) 

- Identifying lack of  

  experience in herself 

- Perceiving lack of  

  experience in the  

  obstetrician 

- Seeking knowledge 

(Midwife’s previous experience with vasa praevia). 
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Figure 7 Barriers to safe quality maternity care for women with vasa praevia 



 

136 

6.7 Summary of chapter 

This chapter presented experience of a wide range of midwives across Australia 

regarding providing antenatal care for women with vasa praevia, providing insights into 

the knowledge, skills and needs of midwifery workforce. The findings highlight many 

opportunities to improve the safety and quality of maternity care. The chapter 

presented the last published paper on vasa praevia impact, midwifery and obstetric 

experience and practice.  

The following chapter reports a qualitative study with Australian obstetricians that used 

thematic analysis to explore the experience of managing unexpected vasa praevia 

during labour and birth.   
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CHAPTER 7: CARING FOR WOMEN WITH UNANTICIPATED VASA 

PRAEVIA: A QUALITATIVE STUDY WITH AUSTRALIAN 

OBSTETRICIANS 

Javid, N., Hyett, J.A., Walker, S.P. & Homer, C.S.E. 'Caring for women with 

unanticipated vasa praevia: A qualitative study with Australian obstetricians'. (A paper 

submitted for publication). 

 

The cross-sectional survey of obstetricians and qualitative interviews with midwives 

found strong support for antenatal screening and/or diagnosis of vasa praevia among 

both these professional groups. Some obstetricians, however, disagreed with the 

current RANZCOG recommendation of excluding vasa praevia in women with risk factors 

for this condition. Others were unclear what risk factors should be included. While 

midwives felt that caring for women with unexpected vasa praevia during labour and 

birth was traumatic, the experience of obstetricians in these situations is unknown.  

Chapter Seven presents a qualitative study conducted with consultant obstetricians in 

Australia, which aims to explore the experience of diagnosing and managing unexpected 

vasa praevia during labour and birth. This paper has been submitted to a journal for peer 

reviewed publication.  
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7.1 Abstract 

Background: Experiencing perinatal death is devastating for families, however, the 

impact of adverse perinatal outcomes due to vasa praevia on obstetricians is largely 

unknown. This study aimed to explore the experience of obstetricians who were 

involved in adverse perinatal outcomes due to unanticipated vasa praevia during 

childbirth, and to describe the personal and professional impact of such an event on 

these individuals. 

Methods. Australian obstetricians were invited to participate in a qualitative study 

through a national vasa praevia survey that was distributed by the Royal Australian and 

New Zealand College of Obstetricians and Gynaecologists. Semi-structured in-depth 

telephone interviews were undertaken, audio-taped and analysed thematically. 

Results: Twenty-two obstetricians were interviewed; 14 had been directly involved in a 

stillbirth, neonatal death, and/or neonatal near-miss due to vasa praevia. The event had 

a profound impact, personally and professionally, on the obstetricians involved. At a 

personal-level, obstetricians reported feelings of shock, fear, distress, failure, guilt and 

blame, and recognised the tragedy for the parents. The experience was described to be 

horrific, dreadful and long-lasting, often imprinting a scar. At a professional-level, 

obstetricians felt a need to move on from the event and were galvanised into lobbying 

for antenatal screening and diagnosis.  

Conclusions: This qualitative study showed that obstetricians involved in the 

intrapartum care of women who experienced perinatal death due to vasa praevia could 

be seen as being second victims of the event and may need support. Our findings may 

be used to inform healthcare delivery to prevent recurrence of such events and to 

address the needs of families and clinicians experiencing similar trauma.   
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7.2 Introduction  

Vasa praevia occurs when fetal vessels run through the chorionic membrane 

unprotected by the umbilical cord or the placenta and below the fetal presenting part 

and/or over the cervix (Oyelese & Smulian 2006). For more than 200 years (Lobstein 

1801), rupture of a vasa praevia vessel has been known to cause stillbirth or early 

neonatal death. Anecdotally, it was believed that perinatal deaths due to vasa praevia 

were unavoidable as the condition could not be diagnosed antenatally (Oyelese & 

Smulian 2006). The event has been reported to be one of the most unexpected, tragic, 

and regrettable accidents that ‘strike fear in the hearts of all who practice obstetrics’ 

(Schellpfeffer 1995, p. 327).  

Adverse perinatal outcomes due to vasa praevia are largely preventable if the condition 

is identified antenatally and caesarean section (CS) is performed before the fetal vessels 

are ruptured (Bartal et al. 2019; Bronsteen et al. 2013; Catanzarite et al. 2016; Kulkarni 

et al. 2018; Melcer et al. 2018; Oyelese et al. 2004; Rebarber et al. 2014; Sullivan et al. 

2017; Swank et al. 2016). Obstetric colleges in Australia, Canada, the United Kingdom 

(UK) and the United States of America (USA) recommend emergency CS for women 

(without any other indication for CS) presenting with vaginal bleeding due to ruptured 

vasa praevia (Gagnon 2017; Jauniaux et al. 2018; RANZCOG 2016; SMFM 2015). Little is 

known about the challenges that obstetricians face providing such emergency care.   

The death of a baby has a profound long-term emotional and psychological impact on 

families and significantly affects women’s subsequent pregnancies (Meaney et al. 2017). 

Such an event also affects health providers caring for these women. Recent studies with 

obstetricians in Ireland (McNamara, Meaney & O'Donoghue 2018; Nuzum, Meaney & 

O'Donoghue 2014) and USA (Farrow et al. 2013; Gold, Kuznia & Hayward 2008) showed 

that many expressed guilt, blame and failure, and experienced communication 

challenges with parents after adverse perinatal outcomes. Over 40% of obstetricians in 

the USA worried about the medico-legal consequences of perinatal death, and 8% 

considered leaving obstetrics when this occurred (Gold, Kuznia & Hayward 2008). In 

Australia, the impact of such adverse outcomes on obstetricians is unknown, but it is 
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likely that they are similar to those in other countries. It is also not known whether the 

impact of a perinatal death related to unanticipated vasa praevia, a condition that can 

be managed if diagnosed antenatally, is similar to the impact of perinatal deaths that 

occur for other reasons.  

This study aimed to explore the experience of Australian obstetricians caring for women 

who experienced a perinatal death or neonatal near-miss due to unanticipated vasa 

praevia during labour and birth, and describes the personal and professional impact of 

such an outcome on these individuals. 

7.3 Methods 

A qualitative descriptive study (Sandelowski 2000) using purposive sampling (Patton 

2002) was conducted with Australian consultant obstetricians who were involved in the 

diagnosis and/or management of at least one woman with vasa praevia from 2010-2016. 

Qualitative descriptive studies provide rich, in-depth insights into how participants 

experience complex phenomena of provision of obstetric emergency care to women 

who are diagnosed with vasa praevia during labour and birth (Patton 2002), using 

participants’ own words (Sandelowski 2000).  

Recruitment was in 2016, when Australian obstetricians were invited to participate in 

an interview through a national vasa praevia survey that was distributed by the Royal 

Australian and New Zealand College of Obstetricians and Gynaecologists in 2016 (Javid 

et al. 2019). An invitation email was also sent to obstetricians who were members of the 

Perinatal Society of Australia and New Zealand, a multidisciplinary society that includes 

obstetricians as members. All participants were provided with participant information 

sheet. The information sheet highlighted that the participants may feel distressed 

talking about their experience during the interview, and that they would be supported 

and advised to contact their employee assistance programs counselling or other 

relevant support services in their area. The researcher would discuss possible avenues 

for support should that be necessary. The supervisory team including a senior 

obstetrician was available for support by telephone if needed. Prior to data collection, 
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the lead author conducted pilot interviews with two senior obstetricians. The pilot 

interviews contributed to the development of the interview questions (Box 3) but were 

not included in the data analysis. The lead author is an experienced clinical midwife and 

researcher who had extensive training in qualitative methods. As a project coordinator 

of a national prospective study on vasa praevia in Australia (Sullivan et al. 20117), she 

had insider knowledge about the current issues regarding the diagnosis and 

management of vasa praevia, which helped her to build rapport with the participants 

(Patton 2002). During the interview, efforts were made to create a safe and non-

judgemental environment for the participants to ensure the participants were 

comfortable and open with the interviewer. The research team included two senior 

obstetricians who have significant background knowledge about vasa praevia.  

Semi-structured in-depth interviews were conducted over the telephone by the lead 

author, audio-recorded, and professionally transcribed.  Interviews took an average of 

40 minutes and continued until data saturation was reached (Charmaz 2006). For 

convenience, flexibility, and privacy for the participants, interviewing by telephone was 

used. To minimise any potential influence of the researchers, and ensure anonymity, the 

participants’ identities were only known to the interviewing author. 

Data analysis 

Transcripts were entered into NVIVO 11, which assisted with the inductive thematic data 

analysis (Braun & Clarke 2006). Transcripts were read in depth several times, and line-

by-line coding was conducted. Diagrams were developed for all transcripts to map 

preliminary themes and sub-themes, as well as the relationship between the concepts, 

themes and sub-themes within, and between, interviews (Charmaz 2006). During the 

iterative process of data analysis, codes were re-defined or collapsed as necessary to 

develop a coding framework. All transcripts were then coded line-by-line and incident-

by-incident (Charmaz 2006), according to the coding framework. To ensure 

trustworthiness, memos were written for all interviews. An audit-trail was developed to 

document reflections and decisions regarding data collection and analysis. Meetings 
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were held with the co-authors to discuss the proposed themes and sub-themes, and to 

reach consensus. Direct quotes are provided to illustrate the themes.        

Ethical approval 

Ethics approval was received from the Human Research Ethics Committee of the 

University of Technology Sydney (Reference: ETH15-01379-09/03/2016). All participants 

provided formal informed consent prior to the interview.  

7.4 Findings 

Twenty-two obstetricians (11 women and 11 men) were interviewed. They came from 

all states and territories of Australia and practised obstetrics or provided obstetric 

ultrasound services in public (n=18) or private (n=4) settings in 18 different health 

facilities (16 hospitals, two ultrasound centres). The mean age was 51 years (range 34-

63) and the mean years of practice was 17 years (range 1-30 years). Ten were also 

ultrasound specialists [maternal fetal medicine subspecialist (n=8); or held a diploma of 

diagnostic ultrasound (n=2)]. Nine were currently the director or head of a department 

(Table 10). Of the 22, 14 had been directly involved in the labour and birth care for 

women who experienced adverse perinatal outcomes due to undiagnosed vasa praevia. 

The experience of being involved in adverse events due to unanticipated vasa praevia 

had an enormous impact at personal and professional level for these obstetricians. At a 

personal-level, two themes were identified ‘having a profound emotional impact’, and 

‘recognising the tragedy for the parents’. At a professional-level, the themes were 

‘moving on from this adverse outcome’, and ‘being galvanised into lobbying for 

antenatal screening and diagnosis’ (Figure 8). 

Having a profound emotional impact: personal impact 

Perinatal death generally had a profound emotional impact at a personal level. 

Participants expressed ‘shock’, ‘fear’, ‘guilt’, ‘blame’ and ‘distress’ that, for some, made 

the impact long-lasting, described as ‘a scar’. Those who had been directly involved in 

deaths used words such as ‘horrific’, ‘disaster’, ‘dreadful’ and ‘petrifying’ to explain their 

experiences. The shock was usually because the vasa praevia was ‘completely 
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unsuspected’, and the woman had, to that point, experienced a normal pregnancy with 

an apparently-well fetus. They talked about the ‘sudden’ and ‘rapid profound 

deterioration’ in the fetal heart rate reflecting that it was ‘an absolutely catastrophic 

emergency’. This was clearly described by one participant who ruptured a woman’s 

membranes as part of her care in labour.  

There's an expectation of being able to have labour in a controlled environment 

and have a safe delivery and suddenly it all just changes in a moment… One 

minute everything is fine; the next minute…you've got to get that baby out very 

quickly, because the baby's literally exsanguinating. (D17) 

The emergency CS was described as ‘all very quick, shocking’ and ‘chaotic’. Many spoke 

of ‘feeling powerless’ when the emergency CS could not be done in time. One 

participant, for example, said that they ‘just had to watch the baby bleed out’. This 

person went on to explain: ‘we don't have onsite anaesthetics in our hospital, so we can't 

do a CS in under 30 minutes.’ 

Feelings of ‘distress’ extended beyond the birth for some participants, especially if the 

baby was born in poor condition. The uncertainty about the initial cause of fetal distress 

meant that sometimes there was a ‘delay’ in identifying the need for blood transfusion 

because the vasa praevia was undiagnosed. There were also delays in commencing a 

transfusion once the decision was made, as stated below: 

Experienced paediatricians didn’t quite necessarily realise immediately that the 

baby required a transfusion, but noticed that the baby was very pale.  Eventually 

when it was recommended, they … started transfusing the baby, they got the 

haemoglobin back.  So it was - my understanding was that it was very chaotic 

and I guess difficult for all the staff involved in it. (D13) 

The paediatrician was almost in tears talking about how he tried … People were 

criticising saying why didn't you give blood earlier.  He was saying ‘I tried … baby 

was so shut down I just couldn't get a cannula in, I wish that I'd had somebody 
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else senior there’. You could just hear the frustration and distress; he was trying 

to save this baby who was so hypovolemic. (D3) 

Transferring the woman and/or the baby to a higher-level hospital in a high emergency 

situation was challenging. One participant involved in a neonatal death emphasised the 

challenges of transferring the baby after emergency CS for a woman who was 

undiagnosed and had spontaneous rupture of a vasa praevia vessel saying: 

The baby went out within a few hours to [level 6 hospital]. There was a bit of 

difficulty initially getting a bed for the baby… the mother went fairly quickly after 

that, she was transferred. … [That hospital] can take women without any drama. 

But there are occasions where they can't, especially with neonates. That's 

sometimes harder to get a bed. (D11) 

Many participants expressed a sense of guilt and blame. Some participants felt that they 

failed their duty to provide safe maternity care for the women when the babies died. 

For example, one participant explained: 

 Obviously blame is what everyone first feels, should I have acted sooner, could I 

have prevented this sort of scenario… There was certainly a period of blame and 

introspection. (D10) 

In addition to self-blame, participants sometimes blamed their colleagues or the system. 

For example, one participant felt that some obstetricians did not take vasa praevia 

seriously, which led to a perinatal death.  

… That bad outcome seemed to have occurred in relation to someone ignoring 

the clinical features and …. (D7) 

They also felt challenged when, despite the emergency CS, some babies were 

‘neurologically impaired’ and life-sustaining ‘care was withdrawn’ because the baby had 

a very poor long-term prognosis. The ethical dilemma of making moral decisions in those 

circumstances was ‘distressing’. For example: 
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I suppose the biggest thing for us as practitioners was thinking that we shouldn't 

have resuscitated that baby and the question of what lengths you should go to 

resuscitate - is a dead baby the worst outcome or is resuscitating a stillborn 

actually worse. There are lots of ethical questions that are stressful… you think 

have we just burdened this family with a severely disabled child. (D9) 

Effectively communicating with the families following the event was often difficult. One 

participant, for example, clearly explained the difficulty of breaking the news with the 

families following the emergency CS after the baby’s death. 

I think you just have to explain to the patient that there's been this terrible 

complication which is rare… which we can't predict, and we've done everything 

we could to rush you to the theatre, which is the only treatment option available. 

Unfortunately, because the baby has lost so much blood that's caused a serious 

problem.  …  But it's not an easy thing to do, to break that news. (D17) 

The adverse outcomes were also ‘shocking’ for some participants who were not directly 

involved in the labour and birth care but were the head of the obstetric department at 

the time or performed the woman’s ultrasound antenatally. For example, one 

ultrasound specialist who had not checked for vasa praevia while performing the 

woman’s ultrasound stated that: 

I wasn’t involved in the labour care, but the people - we obviously spoke quite a 

bit afterwards because I was quite shocked, because I had done the ultrasound 

scan, so I felt bad that I hadn’t picked it… we’d never specifically put Doppler on, 

we’d never really looked … It was a very scary experience. (D13) 

The participants did not report to be emotionally impacted if they were not directly 

involved in the adverse outcomes, or when they were involved in a near-miss when the 

babies did well because babies were born very quickly by high emergency CS and 

received ‘excellent care immediately’. Nevertheless, all participants acknowledged that 

‘any fetal loss is horrific, very traumatising and very hard to move on from’.  
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Recognising the tragedy for the parents: personal impact 

Participants recognised the devastating impact of the baby’s death on the families. One, 

for example, knew that the event had ‘a major impact’ on the parents:  

Terrible for everybody. Terrible for the staff, terrible for me, terrible for  

the patient and her husband.  Just awful … In fact, I've followed that patient ever 

since and it had a major impact upon her and her husband. (D17) 

Another reported a ‘devastating’ experience of caring for a woman in her first pregnancy 

who was not diagnosed with vasa praevia but had requested an elective CS (due to her 

fear of stillbirth). The woman had an antepartum haemorrhage following a spontaneous 

rupture of membranes at term. Before her scheduled term elective CS and due to 

rupture of a vasa praevia vessel, her baby died.  

It's obviously devastating … particularly for this woman who had experienced it 

with a stillborn birth with her [close family member]. They thought she was 

eliminating risk by planning a caesarean and to still end up with no baby to take 

home was difficult. (D12) 

In instances like this, participants felt that they failed their duty to provide safe 

maternity care for the women when the babies died. The experience was ‘traumatic’ for 

the family even when the baby survived the near-miss. One, for instance, described the 

trauma to the parents were accumulating due to an emergency CS, aggressive neonatal 

resuscitation, and uncertainty about baby’s long-term prognosis.   

Obviously devastating for her, she [the woman] got rushed off and put off  

to sleep before she knew anything was going on. I think the baby would have 

been born within 10 minutes of it being called. So, all very quick and shocking, 

then waking up in recovery and being told that your baby was alive but just. Also, 

with a general anaesthetic, partners are not brought into the room, so the 

partner then finding out that … baby is having CPR. It's a very traumatic 
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experience; then the long road of this baby being cooled in the nursery and 

uncertainty for years to come as to what the impact of that will be. (D9) 

The event had a significant impact on the woman’s next pregnancy. Some participants 

specifically spoke of challenges in caring for women who had previously lost their babies 

due to undiagnosed vasa praevia. They emphasised that despite vasa praevia having 

been excluded through ultrasound examination, many women still felt anxious and 

requested a preterm CS ‘to control that circumstance’.  

She's pregnant again now … we're trying hard to manage her anxiety… She's 

quite determined to have the baby born at 37 and a half weeks…there's no 

evidence to suggest that would be the right thing to do but in her mind that's 

what she wants done and because I can't say to her look, absolutely no chance it 

will happen again. (D12) 

The narratives demonstrated participants’ empathy, recognising the profound 

emotional impact of the adverse outcomes on the affected families, and this also 

impacted on themselves personally. Those not involved in a ruptured vasa praevia also 

acknowledged that any emergency CS was potentially traumatic for the families.  

Moving on from this adverse outcome: professional impact 

The adverse outcomes had a significant impact at a professional-level as the participants 

did ‘reflect and move on’ so that they could continue to practise; accepting that ‘death’ 

was ‘par for the course in this profession’ and ‘things happen unpredictably in obstetrics’. 

However, one who was involved in an intrapartum stillbirth due to vasa praevia in the 

last six months and another intrapartum stillbirth in the week before the interview (not 

vasa praevia) felt emotionally exhausted, stating that obstetricians had to deal with 

‘emergencies all the time’.  

That kind of emergency … you do remember those events vividly … it's  

always petrifying, but I suppose it is something that we as obstetricians deal with 

more than other medical practitioners. (D9) 
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Some emphasised the importance of immediate and continuing emotional support and 

taking off the workload in the aftermath of the adverse events to ensure there were no 

‘long-term issues’. An obstetric director expressed that it took some ‘time, learning, 

support and reflection’ to take away the ‘blame’ after the intrapartum fetal death. It was 

noted that some obstetricians continued to work immediately after the perinatal death 

and did not receive additional support. 

The colleague was distressed saying she didn't have anyone to talk to about this, 

because she just had to carry on and continue on the on-call roster. (D3) 

In contrast, some participants seemed to be ambivalent about the need for emotional 

support. One, in particular, who did ‘down play’ the importance of vasa praevia, as well 

as value of ultrasound in its’ antenatal diagnosis, felt that ‘fetal death either prenatally, 

postnatally or even in labour’ was ‘not ideal’ but ‘go with the job’, and that those who 

cannot ‘deal with it’ may consider ‘whether they stay within the speciality or not’.  

Being galvanised into lobbying for antenatal screening and diagnosis: professional 

impact 

A universal view from the participants was that the adverse outcomes were 

‘preventable’ and ‘didn’t need to happen’. Antenatal diagnosis and elective CS were 

strongly believed to prevent the adverse outcomes. For example: 

I think that [diagnosing] a vasa praevia on ultrasound and then [doing] a  

caesarean section is a lifesaving intervention … in my experience of four cases, 

two and two, two out of the four died because it wasn't diagnosed.  Two survived 

and did okay. (D3) 

Even if it takes a repeat scan or a transvaginal scan, I think that should be done. 

I don't know of anything more sensitive to pick up a vasa praevia. (D11) 

Participants, as part of their responsibility to provide ‘safe’ maternity care for women 

and their babies, recognised the need to diagnose vasa praevia antenatally as the first 
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and most important step to improve perinatal outcomes. Knowing about vasa praevia 

antenatally was perceived to have helped even if the vessel was ruptured 

spontaneously. For instance, one participant explained: 

… had they known that it was a vasa praevia they could have been better  

prepared - aware of those risks.  If she’d gone into labour spontaneously …the 

outcome would have been different, because they could have responded to the 

anaemia much quicker and transfused the baby much quicker.  But given that 

they didn’t know, it took a little bit of time. (D13) 

Statements such as ‘there was nothing that could be done at the time, but luckily it 

galvanised me into activity, saying it’s never going to happen to me again’ (D8) reveal 

that the adverse outcomes inspired the ultrasound specialists to aim for antenatal 

diagnosis of vasa praevia. As a result, some directors changed their centre’s policy to 

screen women who had risk factors for vasa praevia (three commenced routine 

screening for all women). The need for routine identification and reporting of placental 

cord insertion type was discussed many times. The following quotes show how practice 

was changed to exclude vasa praevia at the morphology scan.  

That [baby’s death] spiked our interest on diagnosis and accuracy of  

diagnosis, thus we actually took the academic path and reviewed our cases, 

reviewed the literature. Our sonographers were very enthusiastic in relation to 

this process. (D7) 

Even before the coronial process we wanted to make the changes anyway, as did 

radiology. So we just changed our [policy] - had some education for our local 

team, as in the sonographers in the department, and went ahead with just 

adding that part to the normal routine mid-trimester ultrasound. (D10) 

Participants who highlighted the importance of antenatal screening and/or diagnosis 

acknowledged the challenges involved in this process. One of these challenges included 

uncertainty about the precise definition of vasa praevia, which was attributed to the lack 

of evidence. While all participants agreed that any exposed fetal vessel over the cervix 
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meant a diagnosis of vasa praevia, there was a lack of consensus on the definition when 

the vessels were close to the cervix.  

Most people would agree that if it [fetal vessel] is covering or crossing the 

internal os that's the diagnosis.  The trouble is some will be near it and we have 

the same fears, or we harbour the same concerns if it's near it, but then people 

can't decide well how near is dangerous… We don’t know … So, without 

clarification of a diagnosis sometimes what we do rather than say it's vasa 

praevia, we actually report the distance of the vessel from the os and let the 

clinician decide because the evidence to act on any particular measure doesn't 

exist’. (D16) 

Advocating for antenatal screening and diagnosis did not seem to be dependent on 

participants’ involvement with poor outcomes, but more on the obstetricians’ 

confidence on the reliability of the ultrasound as a diagnostic tool and/or awareness 

about the risk factors. For example, one ultrasound specialist who was never involved in 

an adverse event but felt confident to diagnose vasa praevia emphasised: 

You only need to see or even hear anecdotally the one that's been missed or find 

one and see the difference that it [antenatal diagnosis] has made to be convinced 

that screening is worthwhile’. (D21) 

In contrast, some participants, irrespective of whether they were involved in a perinatal 

death due to vasa praevia or not, felt ‘sceptical’ about the accuracy of ultrasound 

diagnosis, and therefore, the value of the screening. They felt that ‘occasional deaths’ 

due to vasa praevia were unavoidable.  

We live in a very small, very rich part of the world, and we have absolutely 

fantastic obstetric and fetal outcomes compared to what most of the world puts 

up with. I personally think that the occasional obstetric disaster is sad, but it’s 

part of the business we do.  I don't look at things just on a local level, I look at 

things on a global level, and realistically women in Australia have - most of the 
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time have access to extremely good care, and even with the best intentions and 

the best care, you cannot prevent every poor outcome. (D4) 

One participant who was directly involved in more than five perinatal deaths 

(intrapartum stillbirths and neonatal deaths) due to undiagnosed vasa praevia thought 

that ‘it's difficult for even good ultrasound people to diagnose’ vasa praevia. Another 

participant, who was involved in a neonatal death and had limited knowledge regarding 

the risk factors for vasa praevia, thought that screening was not cost-effective because 

vasa praevia was ‘a random event without an identifiable risk factor’. This participant 

stated that ‘I'm not convinced that you could reliably diagnose it antenatally even with 

Doppler’, as explained below: 

Well I think - I'm not sure about IVF. I'm not aware of that data, but I think 

velamentous cord insertion is obviously a significant factor and that can be 

diagnosed with ultrasound. So I think that patients with velamentous cord 

insertion I always arrange for them to have follow up ultrasounds. I do 

ultrasounds myself but in those situations I arrange for feto-maternal quality 

ultrasounds to be done, but I'm not aware of any other predictive features... I 

don't know, maybe someone like you needs to tell me whether that's true or not 

but that's my understanding. (D17) 

Nevertheless, despite disagreements regarding the value of routine vasa praevia 

screening, participants highlighted that accurate antenatal diagnosis and elective CS 

before rupture of membranes or onset of labour would improve perinatal outcomes. 

7.5 Discussion 

This study provides in-depth knowledge about the profound emotional and professional 

impact of adverse perinatal outcomes due to vasa praevia on obstetricians, as well as 

insights into challenges of caring for women with unanticipated vasa praevia during 

labour and birth. Recognising the tragedy of the perinatal death or neonatal near-miss 

on the parents, and the ethical and professional responsibility of the obstetric specialists 

in providing safe maternity care for all women and babies were the impetus for the 
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obstetricians in our study to report that they were lobbying for antenatal diagnosis of 

vasa praevia.  

The obstetricians in our study, similar to midwives in previous research (Javid, Hyett & 

Homer 2019a), reported feelings of shock, fear, guilt, blame, empathy for parents, and 

difficulty in breaking the news with the families following the poor outcomes. Our 

findings are in line with recent international studies on the impact of perinatal death 

(due to any reason) on obstetricians (Farrow et al. 2013; Gold, Kuznia & Hayward 2008; 

McNamara, Meaney & O'Donoghue 2018; Nuzum, Meaney & O'Donoghue 2014; 

Petrites et al. 2016). For example, McNamara et al. reported that Irish obstetricians 

involved in the intrapartum fetal death felt guilty and blamed themselves for the baby’s 

loss even when no cause was found (McNamara, Meaney & O'Donoghue 2018). 

Similarly, feelings of guilt, self-blame and worry about medico-legal action were 

reported in more than one-third of obstetricians in the USA who were involved in a 

perinatal death with an unknown cause (Gold, Kuznia & Hayward 2008). Adverse 

outcomes take an emotional toll on the obstetricians (Cauldwell et al. 2015; Schrøder et 

al. 2016; Schrøder et al. 2017; Wahlberg et al. 2017), making them the second ‘victims’ 

of the events (Coughlan, Powell & Higgins 2017; McNamara, Meaney & O'Donoghue 

2018; Schrøder et al. 2017; Schrøder et al. 2019; Scott et al. 2009; Wu 2000), after the 

affected families who are the first ‘victims’. 

In Australia, a survey of 826 obstetricians in 2001 reported that only 365 (44%) were 

willing to continue practising after five years (MacLennan & Spencer 2002). Trauma or 

fear of litigation was among the main reasons given for leaving obstetrics. Our study 

highlights the importance of immediate and continuing support for obstetricians after 

adverse patient outcomes, and that these may be lacking, sub-optimal or organisational-

based, as it has been shown in some countries. For example, over 30% of Swedish 

obstetricians reported receiving inadequate support from their managers and 

colleagues after severe intrapartum events (Wahlberg et al. 2017). Likewise, and more 

recently, a Dutch study reported that 60% of the obstetricians received inadequate 

support after adverse events (Baas et al. 2018). Consistent with previous studies (Baas 

et al. 2018; Coughlan, Powell & Higgins 2017; Farrow et al. 2013; MacLennan & Spencer 
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2002; McNamara, Meaney & O'Donoghue 2018; Nuzum, Meaney & O'Donoghue 2014; 

Schrøder et al. 2017; Wahlberg et al. 2017; Zabari & Southern 2018), our findings 

demonstrate the crucial need to support obstetricians, fostering their well-being and 

resilience and reducing attrition, thereby potentially improving maternity care.  

A potential explanation for the feelings of guilt and blame experienced by our 

participants, although complex, may be due to transecting a fetal vessel accidentally 

during an ARM, delays in identifying the need for and/or performing emergency CS, 

and/or neonatal blood transfusion. However, if vasa praevia is not detected antenatally, 

it is difficult for the clinicians to avoid these circumstances to prevent adverse outcomes 

(Javid, Hyett & Homer 2019a). It is well known that the perinatal survival rate is very 

poor (around 44%) when vasa praevia is not diagnosed antenatally (Gagnon 2017; 

Jauniaux et al. 2018; Oyelese et al. 2004; RANZCOG 2016; SMFM 2015; SMFM 2018; 

Sullivan et al. 2017). Nevertheless, the participants in our study still experienced guilt at 

a personal level. Similar to our findings, ‘feeling of guilt without being at fault or 

experiencing blame’ has been reported among obstetricians in Denmark (Schrøder et al. 

2017; Schrøder et al. 2019), indicating the need for emotional support. 

Despite reported negative emotions, and similar to the previous research (Schrøder et 

al. 2016), the narratives showed a sense of what is called posttraumatic growth 

(Tedeschi & Calhoun 2004), as the obstetricians related to the affected families and 

identified new possibilities to ensure the provision of safe maternity care. Obstetricians 

advocated for antenatal diagnosis of vasa praevia to improve perinatal outcomes. 

Indeed, recent studies report no perinatal mortality in women with an antenatal 

diagnosis of vasa praevia who were appropriately cared for in pregnancy (Kulkarni et al. 

2018; Rebarber et al. 2014; Sullivan et al. 2017; Swank et al. 2016).  

The movement towards the antenatal diagnosis of vasa praevia is not new with the 

release of the first international guideline in 2009 in Canada followed by the UK, 

Australia, and the USA (Gagnon 2017; Jauniaux et al. 2018; RANZCOG 2016; SMFM 

2015). Vasa praevia can be accurately diagnosed with transvaginal ultrasound using 

colour and pulse Doppler during pregnancy (Ruiter et al. 2015), which enables clinicians 
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to provide safe maternity care to affected women (Bartal et al. 2019; Bronsteen et al. 

2013; Catanzarite et al. 2016; Kulkarni et al. 2018; Melcer et al. 2018; Oyelese et al. 2004; 

Rebarber et al. 2014; Sullivan et al. 2017; Swank et al. 2016). However, in many settings, 

including the Australian context, this does not happen routinely. Although the reasons 

may be complex and multifactorial, a potential attitude that some deaths due to vasa 

praevia are unavoidable because the perinatal outcomes in a given country are generally 

good, may mean a lack of research focus, as well as contributing to the debate for 

universal screening. Lack of confidence on the performance of ultrasound in diagnosing 

vasa praevia and/or awareness about the risk factors may also contribute to 

disagreement about value of screening. Lack of knowledge regarding risk factors for vasa 

praevia and need for raising awareness have been highlighted in surveys conducted with 

obstetricians in Australia, New Zealand and the UK (Ioannou & Wayne 2010; Javid et al. 

2019), as well as the 2018 Green-top Guideline released by the Royal College of 

Obstetricians and Gynaecologists in the UK (Jauniaux et al. 2018).  

Obstetric colleges in Australia, Canada, the UK and the USA recommend that emergency 

CS needs to be performed without delay for a woman who has vaginal bleeding due to 

ruptured vasa praevia in order to prevent adverse perinatal outcomes (Gagnon 2017; 

Jauniaux et al. 2018; RANZCOG 2016; SMFM 2015; SMFM 2018). The guidelines also 

highlight the potential need for aggressive resuscitation and immediate neonatal blood 

transfusion. Findings from our study indicate that obstetricians may face significant 

challenges in those circumstances if vasa praevia is unanticipated. Such challenges have 

also been described in-detail in a qualitative study with midwives in Australia (Javid, 

Hyett & Homer 2019a). All women have the right to high-quality, safe maternity care, 

and every human being has the right to the best start in life. Our study, taken from the 

perspectives of the obstetricians, contributes to the existing evidence that argues for 

the antenatal diagnosis of vasa praevia. Moving forward in future pregnancies, there 

may be challenges of iatrogenic prematurity related to vasa praevia diagnosis, and 

maternal anxiety (Javid et al. 2014). Future research should investigate the need for 

prophylactic admission to hospital and the most appropriate timing of birth for the 

affected women. 
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It was noted that a baby’s death affected a woman’s subsequent pregnancy as they 

requested (preterm) elective CS due to anxiety and fear of perinatal death. These 

findings confirm the domino effect of the adverse perinatal outcomes, making women 

‘victims’ of the adverse outcomes in their next pregnancy (Cauldwell et al. 2015; 

Denham 2007; Meaney et al. 2017). Several studies report that women experience 

increased anxiety and fear of another perinatal death, delay attachment with the baby, 

and may request preterm birth in the subsequent pregnancies after perinatal death 

(Meaney et al. 2017; Mills et al. 2014). Unsurprisingly, women with antenatal diagnosis 

of vasa praevia, despite being grateful to have the antenatal diagnosis, may experience 

stress and worry due to fear of losing the baby or having a baby with brain injury (Javid 

et al. 2014). This heightens the importance of providing emotional support and 

integrating women’s views and needs when providing quality care for women with vasa 

praevia (Green 2012; Javid, Hyett & Homer 2019a; Javid, Hyett & Homer 2019b; Javid et 

al. 2014). 

Some service directors in our study were shocked and distressed by the adverse events 

even though it did not happen to them personally, as they had to deal with the 

investigative processes, and/or provide support. This confirms that the organisations 

also feel the impact of the adverse perinatal outcomes, and how the obstetric leaders 

deal with it may either enhance or damage the organisation’s long-term  performance 

(Coughlan, Powell & Higgins 2017; Denham 2007; Khatri, Brown & Hicks 2009; Zabari & 

Southern 2018). Furthermore, learning from previous adverse outcomes is a key 

element of safety and quality improvement (Edozien 2013; Vincent 2003). Such learning 

should be extended from an individual level to a system-wide level to inform healthcare 

delivery, reduce preventable adverse outcomes, and address needs of families and 

clinicians experiencing similar trauma (Edozien 2013; Vincent 2003; Zabari & Southern 

2018). 

Strengths and limitations 

To our knowledge, this is the first description of the experiences of obstetricians with 

vasa praevia internationally. The study provides a unique insight to the experience of 

this critical group of clinicians in relation to being involved in adverse events due to vasa 
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praevia, contributing to the current international debate on vasa praevia screening. The 

study has some limitations. First, considering our study was qualitative, the findings 

cannot be generalised to all obstetricians nationally or internationally. The participants 

were self-selected and may have had different experiences and views to those who 

chose not to participate. We aimed to minimise this selection bias by broadly 

interviewing obstetricians who had different backgrounds and/or experiences and 

worked in different hospitals in different parts of the country. The recruitment through 

a national survey offered an opportunity for all obstetricians across Australia to 

participate. Second, our study focused on practising consultant obstetricians. Some 

obstetricians may have had more devastating experience and therefore have already 

left obstetric practice. The experience may also be different for obstetric trainees. 

Further research is needed in other countries including obstetricians, gynaecologists, 

obstetric trainees, and neonatologists. However, our findings may be transferable to 

some high-income countries with a similar maternity system to Australia. 

7.6 Conclusion 

Obstetricians involved in the care of women who experience adverse perinatal 

outcomes due to vasa praevia, could be seen as being second ‘victims’ of the events, 

and need to be provided with support at the individual and organisational level. Vasa 

praevia is an important condition that occurs in a small number of women, but its impact 

may be larger as it may affect the obstetricians, midwives, sonographers and 

paediatricians. It also impacts families not only in the index pregnancy but also in future 

pregnancies. Apart from exploring ways to optimise antenatal care of women with vasa 

praevia, future research should investigate the development, implementation and 

evaluation of a support system for obstetricians.  
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Box 3 Sample interview Questions 

 Can you tell me about your story of being involved with vasa praevia? 

 Have you cared for a woman who was diagnosed with vasa praevia during labour and 

birth? 

 How was the experience for you? 

 What was the woman’s reaction? 

 How was the experience of telling the woman about vasa praevia? 

 What was it like for the others who were involved in that case?  

 Is there anything else you would like to add? 
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Table 10 Demographic details of the consultant obstetricians  

Characteristic (Total number=22) 
N 

Age (years) Mean 51.6 
Range (34-63) 

Years of practice Mean 16.7 
Range (1-30) 

Sex 
   Female 
   Male 

 
11 
11 

States 
   New South Wales 
   Queensland 
   South Australia 
   Victoria 
   Western Australia 
   Australian Capital Territory 
   Northern Territory 
   Tasmania 

6 
4 
3 
3 
2 
2 
1 
1 

Main type of practice 
   Public 
   Private 

 
18 

4 

Scope of practice 
   General obstetrician  
   Ultrasound specialists 
      Certification of Maternal Fetal Medicine 
      Diploma of Diagnostic Ultrasound 

 
12 
10 

8 
2 

Head or Director of department       9 

Main location of practice 
   Hospital 
       Tertiary 
       Non-tertiary §   
   Major/ Tertiary ultrasound centre 

 
19 

9 
10 

3 

§ Including one regional hospital 
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Figure 8 Impact of adverse perinatal outcomes at a personal and professional level 



 

160 

7.7 Summary of chapter 

Stillbirth or neonatal death due to vasa praevia was perceived to be tragic by the 

obstetricians in this study and preventable if women had an antenatal diagnosis and 

appropriate care. The learning from these unfortunate incidents informed practice 

changes at the individual and/or organisational level to reduce perinatal mortality and 

improve perinatal outcomes.  

In the following chapter, findings from the four studies undertaken in this thesis will be 

integrated to answer the research questions. Implications for clinical practice and future 

research will also be discussed.   
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CHAPTER 8: DISCUSSION AND CONCLUSION 

8.1 Introduction 

This thesis took an explanatory mixed-methods approach to investigate clinicians’ 

involvement in management of pregnancies affected by vasa praevia, an under-

researched potentially lethal pregnancy complication. The potential significant adverse 

perinatal outcomes of vasa praevia, although uncommon, requires practice reform. 

Exploring Australian midwives and obstetricians’ experiences, views, and capabilities 

identifies opportunities to strengthen clinical practice in this setting. 

This chapter concludes the thesis by integrating data from the four studies reported in 

Chapters Four to Seven. During the process of data integration, the research questions 

and objectives raised in this thesis were answered, providing a deeper understanding of 

the significance of vasa praevia as a pregnancy complication, and the challenges in 

provision of maternity care for women with this condition. Mixing the data enabled the 

development of a series of recommendations to improve the clinical practice on 

screening, diagnosis and care for women with vasa praevia.  

This thesis was completed during a period of time when the current RANZCOG College 

Statement on vasa praevia was due to be updated (RANZCOG 2016). The significance of 

the findings to midwifery and obstetric practice, as well as to pregnant women, is 

described along with the limitations of the studies. Opportunities for further research 

are described.  

8.2 Main findings  

The aim of this research was to investigate vasa praevia from the perspective of 

midwives and obstetricians. To achieve this broad objective, I conducted a bi-national 

survey of consultant obstetricians in Australia and New Zealand (Study 1), and 

qualitative semi-structured in-depth interview studies with midwives (Study 2 and Study 

3) and obstetricians (Study 4) practising in a clinical setting. The survey response rate 
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was 28% (559/2026) with 453 completing the whole questionnaire. Twenty-two 

obstetricians and twenty midwives participated in the interview studies.  

Chapters Four to Seven illustrate the main findings of this thesis that are published 

(Study 1, 2, and 3) or has been submitted for publication (Study 4) in peer review 

journals. Study 1 demonstrated that targeted screening for vasa praevia (screening 

women who have risk factors for vasa praevia) was accepted by most (70%) obstetricians 

and adopted by at least 79% of ultrasound specialists. Sub-group analysis showed that 

younger obstetricians and those who performed obstetric ultrasound gave stronger 

support to targeted screening, indicating that ultrasound specialists and the younger 

obstetric community (who have had some ultrasound training) may have more 

confidence in the performance of ultrasound to diagnose vasa praevia antenatally. 

There was a lack of awareness regarding risk factors for vasa praevia, as only 17% of 

obstetricians recognised all five known risk factors. Overall, there was little consensus 

about the precise definition of vasa praevia, who should have targeted screening, and 

at what gestation a diagnosis can be made.   

In Study 2, the thematic analysis revealed an overarching theme ‘devastating and 

dreadful experience’, which described the experience of caring for women with 

unanticipated vasa praevia during labour and birth. There were two inter-related 

categories of personal impacts and professional process. The themes under the personal 

impacts: i) feeling scared; ii) being shocked; iii) feeling guilty; iv) taking its toll; as well as 

those under the professional processes: v) working in organised chaos; vi) feeling 

communication to be hard; vii) feeling for the parents; and viii) doing our best to save 

the baby, delineate the impact of adverse perinatal outcomes due to vasa praevia on 

midwives. Although none of the midwives felt they were held responsible for the 

adverse outcomes, feelings of guilt and blame were dominant throughout the 

narratives. Midwives recognised that vasa praevia needs to be diagnosed antenatally 

with ultrasound to ensure provision of appropriate maternity care and improvement in 

perinatal outcomes.  
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Further analysis of midwives’ accounts showed the challenges midwives faced in their 

clinical practice caring for women who were diagnosed with vasa praevia antenatally. In 

Study 3, I did a more in-depth analysis to identify the barriers that need to be addressed 

to ensure the provision of safe quality care for women with vasa praevia. The themes: i) 

identifying lack of midwifery education; ii) recognising a lack of knowledge under the 

practitioner-level barriers; and iii) lack of a local policy to guide practice; iv) limited 

information for women; and v) paucity of research about vasa praevia under the health 

system-level barriers, highlighted the modifiable impediments in the provision of high-

quality safe maternity care. 

The analysis in Study 4 showed the impact of perinatal death and neonatal near-miss 

due to vasa praevia on the obstetricians at personal and professional level. At personal-

level, there were two inter-related themes: i) having a profound emotional impact and 

ii) recognising the tragedy for the parents. Themes iii) moving on from this adverse 

outcome; and iv) being galvanised into lobbying for antenatal screening and diagnosis 

at professional-level demonstrated that the obstetricians used their experience to 

improve the safety of maternity care for women with vasa praevia.  

8.3 Integration and contextualisation of the findings  

This section utilises the complimentary approach in integrating and synthesising the 

quantitative and qualitative findings in this mixed-method research (Bazeley 2018). 

Tables 11 and Table 12 present a joint display of data integration and convergence to 

answer the two research questions outlined in Chapter One. Integration of data from 

this PhD study indicates that the views and clinical practice on antenatal screening and 

diagnosis of vasa praevia are influenced by the adverse perinatal outcomes that lead to 

three interconnected processes of experiencing second victim phenomenon, coping and 

responding, and learning from the incidents.  
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Table 11 Joint display of data integration and convergence for research question 1 

- What are the views and/or current clinical practice of midwives and obstetricians on antenatal screening or diagnosis of vasa praevia?  

Domain 
Quantitative data Qualitative data codes and example quotes Data 

convergence Survey of obstetricians (Study 1) Interview with midwives (Study 2-3) Interview with obstetricians (Study 4) 

Views on 
antenatal 
screening/ 
diagnosis  

- 70% supported targeted screening  
  during the 2nd trimester. 
- 80% reported that women with LLP at  
  the 2nd trimester need screening at the  
  3rd trimester. 

- Lack of antenatal diagnosis causing perinatal 
  death 
   ‘It was unfortunate that VP had not been 
   picked up by ultrasound’. 
 
-Identifying need for antenatal diagnosis  
   ‘There’s so much money and time spent on 
   things like Strep B, yet other areas where it  
   can have such a devastating outcome like VP 
   there’s not much knowledge or any extra  
   antenatal care to try and pick it up’.    

- Recognising need for antenatal  
  diagnosis 
   ‘I think that [diagnosing] VP on ultrasound 
   and then [doing] a CS is a lifesaving  
   intervention’.  

Confirm, 
explain, and 

enhance 

Practice on 
antenatal 
screening/ 
diagnosis 

- 79% of ultrasound specialists are  
  screening for VP either universally or in 
  a targeted fashion. 

- Starting to screen 
   ‘Even before the coronial process we 
   wanted to make the changes anyway, as 
   did radiology. So we went ahead with just 
   adding that part to the normal routine 
   mid-trimester ultrasound’. 

Confirm, 
explain, and 

enhance 

Optimal 
time to 
diagnose 

- 25% reported that a diagnosis could be 
  made at the 20-week ultrasound. 
- 47% reported that a diagnosis could be 
  made only in the 3rd trimester. 

- Recognising need for antenatal diagnosis 
   ‘You can’t really give an accurate diagnosis  
   then [after birth] because you haven’t got 
   the proper anatomy. …you can’t tell how far 
   away   it [fetal vessel] was from the cervix’. 

- Advocating for antenatal diagnosis 
   ‘Even if it takes a repeat scan or a 
   transvaginal scan, I think that should be 
   done. I don't know of anything more 
   sensitive to pick up a VP’. 

Confirm, 
explain, and 

enhance 

Definition  

-Fetal vessels running: 
  - directly over IO: 35% 
  -over or within 2cm of IO: 67% 
  -in the lower segment: 18% 

- ‘Directly over’ cervix 
- Close to the cervix 
- Confusion between VP and any fetal vessels  
   within membranes 

- Lack of consensus on the definition 
- Lack data on the precise definition  
    ‘People can't decide well how near is 
   dangerous… we don’t know’. 

Confirm, 
explain, and 

enhance 

Knowledge 

- Only 17% of respondents recognised all 
  five ‘known’ risk factors for VP. 

- Lack of knowledge 
   ‘I don’t remember anybody understanding 
   the depth of the risk of VP’. 

   VP is ‘a random event without an 
   identifiable risk factor’. 

Confirm and 
enhance 

CS: caesarean section; IO: internal os; LLP: low-lying placenta; VP: vasa praevia 



 

165 

Table 12 Joint display of data integration and convergence for research question 2 

- What is the experience of midwives and obstetricians in caring for women with unanticipated vasa praevia during labour and birth? 

Domain 

Qualitative data theme/code, and example quote 
Data 

convergence 

Interview with midwives (Study 2) Interview with obstetricians (Study 4) 

PERSONAL-LEVEL 

Emotional 
impact 

- Feeling scared 
   ‘We didn’t have any evidence, that’s the most scary part’. 
   ‘It was pretty scary only because no-one knew what the diagnosis was or 
   why it had happened at the time’. 

- Feeling scared 
   ‘It was a very scary experience’. 
   ‘It's always petrifying’. 

Confirm and 
enhance 

- Being in shock 
   ‘Everything was perfect and then at the last minute everything went 
   wrong’. 

- Being in shock 
   ‘One minute everything is fine; the next minute…you've 
   got to get that baby out very quickly, because the baby's 
   literally exsanguinating.’ 

Confirm and 
enhance 

- Feeling guilty 
   ‘I felt that I’d missed something. Maybe I should have done something 
   more during pregnancy…I always take it as a shame on myself.’ 

- Feeling guilty 
   ‘Should I have acted sooner, could I have prevented this.’ 

Confirm and 
enhance 

- Feeling of blame 
   ‘You reflect on whether you should have escalated earlier to push for a 
   casear earlier.’ 
   ‘After that case this senior registrar … she never did obstetrics, because 
   everything came back to her…She never did obstetrics. She just did 
   gynaecology’. 

- Feeling of blame 
   ‘Obviously blame is what everyone first feels’. 
   ‘That bad outcome seemed to have occurred in relation 
   to someone ignoring the clinical features’.  
   ‘The paediatrician was almost in tears talking about how 
   he tried … People were criticising saying why didn't you 
   give blood earlier’. 

Confirm and 
enhance 

- Feeling powerless 
   ‘I was pushing the bed in the corridor; we didn’t have a definite theatre.’ 

- Feeling powerless 
   ‘Just had to watch the baby bleed out…we don't have 
   onsite anaesthetics in our hospital, so we can't do a CS in 
   under 30 minutes.’  

Confirm and 
enhance 
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PROFESSIONAL-LEVEL 

Professional 
impact 

- Working in organised chaos 
   ‘It was sort of like organised chaos. We kind of knew we had to get the 
   baby out but we didn’t really know why so we just kind of went for it and 
   I didn’t really have time to think about it.’ 

- Working in high emergency 
   ‘an absolutely catastrophic emergency’. 

Confirm and 
enhance 

- Feeling for the parents 
      ‘They were extremely shocked, understandably.’ 
   ‘He was really upset . . . He was crying. He was just terrified.’ 

- Recognising the tragedy for parents  
   ‘It had a major impact upon her and her husband.’ 
 
-Maternal anxiety next pregnancy:  
   ‘She's pregnant again now…we're trying hard to manage 
   her anxiety… She's quite determined to have the baby 
   born at 37 and half weeks.’ 

Confirm and 
enhance 

- Perceiving lack of emotional Support 
   ‘The manager said to go home and that’s it . . . I never had debriefing for 
   that case.’ 

- Identifying lack of emotional support 
   ‘The colleague didn't have anyone to talk to about this, 
   because she just had to carry on and continue on the on 
   call roster.’ 

Confirm and 
enhance 

- Finding communicating hard 
   ‘It was quite difficult because he was very distressed. . .I didn’t want to 
   give him any false hope.’ 
   ‘I couldn’t talk because I was upset … I remember the obstetrician said 
   ‘how can I explain this to the family? What excuses I have here?’ …They 
   couldn’t make sense of how to say to the family’. 

- Finding breaking the news to be difficult 
   ‘It's not an easy thing to do, to break that news.’ 

Confirm and 
enhance 

- Identifying that midwifery is not always joyful  
    
   ‘There is a lot of pain’ 
   ‘Nasty things can happen’ 

- Feeling that obstetricians need to deal with more high 
   risk emergencies 
   ‘That kind of emergency… is something that we as 
   obstetricians deal with more than other medical 
   practitioners.’ 
   ‘Things happen unpredictably in obstetrics’ 

Enhance and 
compliment 

- Did our best 
   ‘Every single person did their best. It was unfortunate that vasa praevia 
   had not been picked up by ultrasound.’ 

- Did our best 
   ‘There was nothing that could be done at the time’ 

Confirm and 
enhance 
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8.3.1 Experiencing the second victim phenomenon  

In Chapters Five and Seven, I demonstrated that adverse perinatal outcomes due to 

unanticipated vasa praevia significantly affected the midwives and obstetricians on a 

personal and professional level. The findings from the interviews with midwives 

(Chapter Five) and obstetricians (Chapter Seven) confirm and enhance each other 

indicating the profound emotional impact of stillbirth, neonatal death, or neonatal near-

miss on these clinicians. While encountering undiagnosed vasa praevia during labour 

and birth poses significant challenges for the clinicians and may lead to adverse 

outcomes, dealing with the uncertainties in the process of antenatal diagnosis may also 

put a heavy burden on those involved. As discussed in Chapter Four, there were 

significant uncertainties regarding the precise definition of, and process to, accurate 

diagnosis of vasa praevia, which can lead to ‘missed’ or ‘wrong’ diagnosis and, therefore, 

potential adverse outcomes. These findings suggest that midwives and obstetricians 

may be considered as the ‘second victims’ of adverse perinatal outcomes due to vasa 

praevia.  

The term ‘second victim’ was coined by Dr Albert Wu, an American physician from Johns 

Hopkins University in the USA, for the first time in the literature, to define the impact of 

medical errors and/or unexpected adverse patient outcomes on clinicians (Wu 2000). 

Wu et al. (2017) argue that the term highlights the importance and seriousness of this 

phenomenon and need for action. The second victim has also been defined as:  

‘Healthcare providers who are involved in an unanticipated adverse patient 

event, in a medical error and/or a patient related injury and become victimised 

in the sense that the provider is traumatised by the event. Frequently, these 

individuals feel personally responsible for the patient outcome. Many feel as 

though they have failed the patient, second guessing their clinical skills and 

knowledge base.’ (Scott et al. 2009, p. 329) 

Since the publication of the editorial about the phenomenon of ‘second victims’, by Wu 

(2000) in the British Medical Journal, there has been a growing interest and research on 

how nurses and different doctors (for example, surgeons, anaesthesiologists) 
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experience this phenomenon (Gazoni, Durieux & Wells 2008; Han et al. 2017; Kobe et 

al. 2019; Schroeder 2018; Scott et al. 2009). Recently, the term has also been used in the 

obstetrics and midwifery literature to underscore the impact of being involved in 

adverse perinatal or maternal outcomes (McNamara, Meaney & O'Donoghue 2018; 

Schrøder et al. 2016; Wahlberg et al. 2017). For example, an interpretative 

phenomenology study with 10 obstetricians working in a tertiary teaching maternity 

hospital in Ireland showed the emotional impact and frustration of being involved in 

caring for women who experienced intrapartum fetal death (McNamara, Meaney & 

O'Donoghue 2018). The obstetricians expressed feelings of guilt, blame, fear, lack of 

support, and frustration of a blame culture within their organisation as well as the public 

and media. The authors concluded that the obstetricians were ‘second victims’ of 

unexpected fetal death during labour and birth (McNamara, Meaney & O'Donoghue 

2018).  

The concept of ‘second victim’ has also been described among Danish (Schrøder et al. 

2016; Schrøder et al. 2019) and Swedish (Wahlberg et al. 2017; Wahlberg & Högberg 

2018) midwives and obstetricians involved in traumatic childbirth, when maternal or 

perinatal mortality or morbidity occurs. Midwives and obstetricians expressed feelings 

of guilt, self-blame, and/or fear of being blamed by the parents, organisations and 

colleagues, even when they were not accountable for the adverse outcomes. The 

findings of the research I have conducted demonstrate that, although midwives and 

obstetricians did their best to save the baby and recognised that the adverse outcomes 

were because vasa praevia was not diagnosed antenatally, some experienced what can 

be called the ‘second victim’ phenomenon (Scott et al. 2009).  

In addition to struggling with their emotions, midwives and obstetricians observed the 

devastating impact of the stillbirth, neonatal death and even neonatal near-miss on the 

women and their partners, the first victims. The integration of findings from Chapters 

Five and Seven (Table 12) confirms the burden of the adverse outcomes on families, 

clinicians and maternity system. The results from this PhD thesis elucidate a rich in-

depth description of adverse perinatal outcomes due to vasa praevia from the 

perspective of midwives and obstetricians by adding meaningful details to the 
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quantitative studies demonstrating high perinatal mortality and morbidity associated 

with vasa praevia (Bronsteen et al. 2013; Melcer et al. 2018; Oyelese et al. 2004; 

Rebarber et al. 2014; Sullivan et al. 2017), bringing the numbers to life (Patton 2002).  

Understanding the profound impact of adverse perinatal outcomes on midwives and 

obstetricians calls for strategies to address the second victim phenomenon in the 

maternity system (Coughlan, Powell & Higgins 2017; Scott et al. 2009; Wahlberg & 

Högberg 2018). Providing support and improving clinicians’ emotional well-being are 

important and have been emphasised by many authors (Coughlan, Powell & Higgins 

2017; Crowther 2017; Khatri, Brown & Hicks 2009; Schrøder et al. 2017; Schrøder et al. 

2019; Tedeschi & Calhoun 2004; Wahlberg et al. 2017). Whilst support can be provided 

by professional counselling (psychologists or counsellors), several studies have found 

that many clinicians prefer receiving support from their direct colleagues (Baas et al. 

2018; Gold, Kuznia & Hayward 2008; Wahlberg & Högberg 2018). Findings from my 

research show that some midwives and obstetricians were profoundly impacted by the 

adverse events and/or reported the need for emotional support. Many, however, 

reported that learning from the incident (Vincent 2003) and aiming to prevent future 

adverse outcomes helped them to move on from the incident. Further research is 

needed with midwives and obstetricians in other countries, as the update of my 

literature review, which was conducted in March 2019, did not find any research with 

midwives, obstetricians or even women in relation to vasa praevia, except my previous 

work (Javid et al. 2014).  

It is important to note that not every clinician experiences the second victim 

phenomenon, otherwise it would be unlikely to find any midwives or obstetricians 

working in a labour and birth unit. Many clinicians may not like to be called a victim, 

which implies passivity (Wu et al. 2017). Indeed, both professional groups in my research 

reported to be proactive and determined to prevent future perinatal mortality and 

morbidity due to vasa praevia. Moreover, some women, their families, and patient 

advocacy groups may criticise using the word second victim (Wu et al. 2017) as they 

blame the clinicians for not diagnosing vasa praevia antenatally. However, I argue that 

clinicians who are directly involved in providing labour and birth care for a woman 
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whose baby dies due to undiagnosed vasa praevia may be seen as victims of a maternity 

system that does not aim for antenatal diagnosis of vasa praevia to reduce morbidity 

and mortality. 

8.3.2 Coping and responding   

The integration and synthesis of the empirical findings of my research indicate that the 

midwives and obstetricians often worked in a chaotic environment as they responded 

to unexpected adverse events and reflected on the scenario asking themselves if they 

could have prevented the incident (Table 12). Both professional groups recognised the 

need to disclose the adverse outcome to the families, felt that they might be held 

responsible for the outcomes, and identified their need to move on from this adverse 

outcome. The results from Chapter Five and Seven demonstrate the natural history of 

recovery trajectory for the ‘second victims’ (Scott et al. 2009).  

The recovery trajectory of the second victim phenomenon has been described as 

predictable. There are six stages in this process. The stages include 1. chaos and accident 

response; 2. intrusive reflections; 3. restoring personal integrity; 4. enduring the 

inquisition; 5. obtaining emotional first aid; and 6. moving on (Scott et al. 2009). The 

moving on stage consisted of three different pathways: dropping out, surviving, or 

thriving. My research demonstrates the experience of the two professional groups who 

survived or thrived as they moved on from the adverse event, but not those who 

dropped out in the aftermath of the adverse outcomes. Nevertheless, in Chapter Five, I 

have shown that dropping out is a potential pathway some may take by leaving their 

profession or changing their mode of clinical practice. For example, one midwife in my 

research stated that a senior obstetric registrar, who was blamed for the intrapartum 

fetal death due to vasa praevia, left obstetric practice (Chapter Five). This is obviously 

only one example, but anecdotally, grief and loss take its toll on all clinicians.  

The process of coping and responding to the adverse outcomes is complex and dynamic. 

This process has been reported to be dependent to the internal factors (fighting guilt 

and shame, accepting vulnerability, and contemplating future work) and external factors 

(reactions of patients, colleagues, managers, organisations, medico-legal system, media 
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and public) (Vincent 2003; Wahlberg & Högberg 2018). A conceptual framework 

developed using a grounded theory study in Sweden showed how some midwives and 

obstetricians may regain their professional self-image after being involved in adverse 

outcomes and continue working in labour and birth care while others may give up and 

leave (Wahlberg & Högberg 2018).  

It is important to note that guilt and shame experienced by the individuals in general, 

and the second victims, are distinct feelings, leading to disparate ways of coping and 

responding. Associating the adverse event to one’s own behaviour or action creates a 

feeling of guilt and therefore, desire to amend the action or behaviour (Davidoff 2002; 

Lazare 1987; Ofri 2010). However, shame may be associated with the failure of whole 

self, identity, performance, reputation, and social self, which can lead to hiding, 

distancing, protecting self, and in general, avoidance behaviours (Davidoff 2002; Lazare 

1987; Ofri 2010; Zabari & Southern 2018). Davidoff, in an editorial report of the British 

Medical Journal, explains how shame hinders improvements in the quality and safety 

within a healthcare setting, as described below.  

Shame is reported to be ‘the elephant in the room – something so big and disturbing 

that we do not even see it, despite the fact that we keep bumping to it’ (Davidoff 2002, 

p. 623). It has, however, received little attention from researchers who are interested in 

the issue of quality and safety in healthcare (Lyons & Dolezal 2017), including maternity 

care, perhaps due to sensitivity of the topic. Nevertheless, there has been recent 

research on the influence of guilt and shame on the process of coping and responding 

to adverse events within the maternity system (Wahlberg & Högberg 2018; Zabari & 

Southern 2018). A study of 84 obstetric nurses, midwives and doctors in the USA 

demonstrated that proneness to guilt, in contrast to shame, was positively related with 

the reporting of errors among obstetric nurses, midwives and doctors (Zabari & 

Southern 2018). Despite lack of any relationship between shame and clinicians’ 

reporting of errors, the study demonstrated a significant positive relationship between 

proneness to shame and perception that if the peers and supervisors knew of their error, 

their reputation would be damaged (Zabari & Southern 2018).  
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Feelings of guilt and blame were evident in the narratives of both professional groups in 

my research (Chapters Five and Seven). Although most midwives and obstetricians 

originally felt guilty for the baby’s death and some were blamed by the parents and/or 

colleagues, they recognised that the adverse outcomes were not their fault but due to 

lack of antenatal diagnosis. Guilt and blame following the adverse perinatal or maternal 

outcomes, without being at fault, have been previously reported (Schrøder et al. 2017). 

As it has also been described by Schrøder et al., not recognising and acknowledging 

feeling of guilt may act as a barrier in the process of recovery of obstetricians and 

midwives in the aftermath of adverse perinatal outcomes (Schrøder et al. 2017; 

Schrøder et al. 2019). Both midwives and obstetricians in my research were expressing 

that the adverse outcomes were not their fault but due to lack of antenatal diagnosis, 

perhaps trying to normalise the event and advocating for antenatal diagnosis of vasa 

praevia with the aim to prevent future adverse outcomes. As previously discussed, guilt 

is usually associated with action, which in the case of my research is aiming for antenatal 

diagnosis and proper management to prevent future adverse outcomes.  

Antenatal diagnosis of vasa praevia, however, may be a double-edged sword. The 

midwife or obstetrician may feel guilty that the baby has died, and that it has negatively 

impacted the parents, but may also experience shame if he/she feels a failure and that 

the event has damaged social self, reputation and/or profession. Integration of my 

findings from Chapter Four to Seven demonstrates that perhaps most midwives and 

obstetricians want antenatal diagnosis of vasa praevia to facilitate appropriate 

pregnancy care to improve outcomes (Table 11 and 12). Nonetheless, I acknowledge 

that the findings from my research cannot be generalised due to the limitations of this 

research, which will be discussed later in this chapter. It is interesting to note that 

antenatal diagnosis and appropriate management have been known to prevent 

perinatal mortality and morbidity for almost two decades. The 2018 Royal College of 

Obstetricians and Gynaecologists Green-top guideline on vasa praevia reports that 

targeted screening ‘could reduce the perinatal loss rate by as many as 150 cases per 

year’ in the UK (Jauniaux et al. 2018, p. 7). Yet, there is still reluctance and debate over 

the role of antenatal screening and diagnosis (Coleman & Venables 2018; Kulkarni et al. 

2018; Ruiter et al. 2016) as outlined in this thesis.  
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Despite the interest in screening, there remains considerable uncertainty about 

ultrasound practice in Australia. The findings from Chapter Four demonstrate that sixty-

seven (16%) obstetricians disagreed that women who have risk factors for vasa praevia 

at the time of routine morphology scan should be checked for vasa praevia. Thirty-six 

obstetricians (8%) disagreed that women who had a low-lying placenta at the 

morphology scan should be checked for vasa praevia in the third trimester.  

Understanding concept of shame may explain the controversy and resistance to the 

uptake of evidence regarding the need for antenatal diagnosis and proper management, 

as well as lack of research on this condition (Davidoff 2002). Feelings of shame may be 

related to the adverse outcomes already occurred. It may also be related to the fear of 

future failure in diagnosing vasa praevia by ultrasound or being blamed for not 

performing elective CS before rupture of a vasa praevia vessel. Obstetricians, especially 

in private settings, have the sole responsibility to provide safe, high-quality maternity 

care for women and thier babies, with some performing obstetric ultrasound in their 

clinical rooms. The fear of future adverse outcomes, due to missing the antenatal 

diagnosis or timely CS, may be related to the feeling of shame and a potential threat to 

their professional identity. The medical culture of perfectionism, intolerance of error 

and uncertainty, shame and blame, as well as fear of medico-legal claims, are barriers 

to improving safety and quality of care for women with vasa praevia by causing negative 

as well as positive defensive medicine (Cunningham & Wilson 2011; Hoffman & Kanzaria 

2014; Ramella et al. 2015). In the section below, I argue that this fear is reflected in the 

obstetric discourse regarding antenatal diagnosis. 

Review of the guidelines presented in Chapter One shows that many medical or obstetric 

colleges highlight the possibility of vasa praevia being missed during an ultrasound 

examination. For example, current practice guideline for the performance of the routine 

mid-trimester fetal ultrasound scan, published by the International Society of 

Ultrasound in Obstetrics and Gynecology (ISUOG), reports that ‘Unfortunately, many 

cases of vasa praevia may not be recognised during pregnancy’ (Salomon et al. 2011). 

However, the statement, despite being true, may create confusion for the clinicians as 

well as the women. It is unclear whether the ‘miss’ is because a) the clinician performing 
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the ultrasound will check for vasa praevia but would not detect it (false negative) due to 

performance of the test; b) the clinician will check for vasa praevia but would not detect 

it (false negative) due to skill of the operator; or c) whether the clinician may not check 

(not screen) for vasa praevia.  

The emphasis on the concept that vasa praevia may be missed during pregnancy may 

have roots in shame, or fear of medico-legal claims and litigation. It will protect the 

clinician and the organisation from being blamed. However, implying that vasa praevia 

may go undetected during pregnancy, and that clinicians may face women with 

undiagnosed vasa praevia during labour and birth, has significant implications in clinical 

practice for midwives, obstetricians, women, and the maternity system. It may increase 

clinician anxiety and fear of adverse unexpected perinatal outcomes and, therefore, 

increase interventions, such as continuous fetal monitoring and CS, especially for 

women who have IVF pregnancies or velamentous cord insertion. It may also increase 

anxiety in not only women who have previously experienced adverse outcomes due to 

undiagnosed vasa praevia, but also their friends and families, leading to unnecessary CS. 

This discourse may reduce not only obstetricians’ and obstetric sonographers’ 

appreciation of the value of obstetric ultrasound to diagnose vasa praevia, but also the 

development of educational activities for obstetric sonographers. It may also decrease 

motivation to do research, increase controversy and debate on the topic, and act as a 

barrier to the uptake of the clinical practice guidelines and/or college statements 

regarding vasa praevia. This kind of discourse may also lead to a cognitive bias known as 

the framing effect (Croskerry 2003), which will be discussed in section 8.3.3.  

A feeling of shame has also been reported to lead to avoidance behaviour and/or 

negative defensive medicine. Negative defensive medicine is defined as ‘withdrawal of 

medical services; doctors may cease providing care if they believe particular types of 

patients or diseases place them at greater risk of receiving a complaint’ (Cunningham & 

Wilson 2011, p. 838). While positive defensive medicine involves over-use of tests or 

interventions, negative defensive medicine involves avoidance of high-risk procedures 

or patients (Catino 2009; Montanera 2016; Ortashi et al. 2013; Ramella et al. 2015).  
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Defensive medicine, either positive or negative, may be adopted to avoid the potential 

risk of litigation (Catino 2009; Montanera 2016; Ramella et al. 2015), but it may also be 

related to a feeling of shame (Cunningham & Wilson 2011; Hoffman & Kanzaria 2014). 

For example, a survey of 361 radiation oncologists found that while 39% reported 

ordering more diagnostic tests (positive defensive practice), 15% avoided to care for 

patients who were high-risk and 11% ‘avoided conducting certain high-risk 

procedures/interventions even if to the benefit of patients’ (negative defensive 

medicine) (Ramella et al. 2015, p. 423). Similarly, in a survey of 204 doctors in the UK, 

including 48 obstetricians, some doctors reported that they practiced negative 

defensive medicine, as they avoided high-risk procedures (21%) or patients (9%) (Ortashi 

et al. 2013).  

In both of these surveys, defensive medicine practice was related to the gender of the 

doctors. Ramella et al. (2015) demonstrated that defensive medicine was significantly 

more practised among male doctors (19% vs 10%; P=0.019), whereas Ortashi et al. 

(2013) did not find a significant difference in the defensive medicine practice in male 

doctors (55%) compared to female doctors (45%; P=0.31). We do not know about the 

gender of the obstetricians who disagreed with targeted screening as we did not collect 

data on gender in our survey.  

It is possible that the views of those obstetricians in my research who disagree with 

excluding vasa praevia in women with have risk factors for this condition (Chapter Four) 

are influenced by negative defensive medicine. Notably, maternal anxiety has been used 

as a reason for not screening for vasa praevia by some obstetricians. For example, Ruiter 

et al. (2016) in their paper (that was published in a high-impact obstetric journal) argue 

against targeted screening because a diagnosis of vasa praevia would increase a 

woman’s anxiety during pregnancy. The authors referenced my previous research as 

evidence showing maternal anxiety in women with vasa praevia (Javid et al. 2014). 

However, it is not for the health care providers to decide what will make women anxious. 

Health care providers’ role is to provide information, and then support women who may 

be anxious. In fact, women in that study were grateful that they had an antenatal 

diagnosis of vasa praevia. Any complication in pregnancy will cause stress and worry in 
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pregnant women, but should not be used as a reason not to make a timely diagnosis. 

Effective communication, emotional support, adequate information, a clear plan and 

shared decision making can help women. National and international studies report no 

perinatal deaths among women who have an antenatal diagnosis of vasa praevia and 

early CS (Bartal et al. 2019; Golic et al. 2013; Rebarber et al. 2014; Sullivan et al. 2017), 

but a high mortality rate (40-60%) when women are not diagnosed antenatally (Oyelese 

et al. 2004; Sullivan et al. 2017). 

Providing information to clinicians about the second victim phenomenon, recovery 

trajectory of the second victim, and their relationship with clinical decision making and 

practice are all the important but over-looked steps in safety and quality of care for 

women with vasa praevia.  

8.3.3 Learning from adverse perinatal outcomes  

Findings from Chapters Four to Seven demonstrate that caring for women who had a 

perinatal death due to undiagnosed vasa praevia was a learning lesson for midwives and 

obstetricians, spurring a shift in clinical practice, to identify the need to diagnose and 

manage vasa praevia antenatally to prevent the associated adverse perinatal outcomes. 

Learning from an incident at an individual, organisational, and system level was 

highlighted to be vital by both professional groups.   

Learning from patient adverse outcomes or errors has been reported to be imperative 

to improve safety and quality of health care in the last two decades (Edozien 2013; Kohn, 

Corrigan & Donaldson 2000; Vincent 2003). In 2000, the seminal report ‘To Err is Human’ 

was published by the Institute of Medicine in the USA (Kohn, Corrigan & Donaldson 

2000). The report seems to have initiated patient safety movement, a paradigmatic 

change in the health care system where lessons can be learned from the errors or 

adverse outcomes to design and deliver a safer health care service (Kohn, Corrigan & 

Donaldson 2000; Pettker & Funai 2010).  

In 2013, Dr Leroy Edozien, an obstetrician at the University of Manchester in the UK, 

described the RADlCAL framework to explain various interdependent domains of patient 
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safety (Edozien 2013). The RADICAL framework includes integrated domains: (R)aise 

(A)wareness, (D)esign for safety, (I)nvolve users, (C)ollect and (A)nalyse patient safety 

data, and (L)earn from patient safety incidents. Clinicians, safety and quality 

commissioners and regulators can use the framework to develop, implement, monitor, 

report and/or evaluate risk management strategies or programs in health services to 

provide safer maternity care (Edozien 2013). The framework can also be used in 

educational activities to increase clinicians’ knowledge on safety science as well as in lay 

language to inform families. For example, the framework may be applied to facilitate 

risk management in relation to vasa praevia. 

Raising awareness about epidemiology, pathophysiology, risk factors for, and perinatal 

mortality and morbidity of vasa praevia among midwives and doctors is the first step 

towards risk management. Design for safety, the second domain, highlights the 

importance of delivering a type of care that aims to provide safe maternity care for 

women with vasa praevia. Developing clinical practice guidelines, screening, and/or 

diagnostic tools and care bundles are classified under this domain. Therefore, designing 

for safety should be addressed at both clinician and system level. Women (as end service 

users), their families, and patient advocacy groups should be involved in the 

development of clinical practice guidelines (third domain). Collecting and analysing 

quantitative and qualitative data are essential in ensuring safety and quality (fourth 

domain). Prospective research may be conducted to investigate the performance of 

antenatal screening and optimal time of birth. Other types of data (for example, incident 

reporting, clinical audits, confidential enquiry, coroners’ inquests, patient complaints 

and claims, root cause analyses) may also be used to inform risk management. The final 

domain underscores the need to learn from patient safety incidence and adverse 

outcomes (either experienced by self or others), share the new knowledge, develop 

evidence base, and promote behaviour and/or practice change at an individual and 

organisational level.  

In my research, obstetricians expressed that they learnt from the incident (some 

collected and analysed their local data), designed for safety, and raised awareness about 

vasa praevia (Chapters Four and Seven). Although I did not use the RADICAL framework 
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to design my PhD research, my thesis addresses the fourth domain ‘collect and analyse 

safety data’, providing an evidence base to be incorporated in the other domains to raise 

awareness, and design for safety to improve the quality of care for women with vasa 

praevia. In my previous research, I have described women’s experience with vasa 

praevia and their need for antenatal diagnosis, appropriate pregnancy and birth plan, 

clear and accurate information, emotional support and continuity of care (Javid et al. 

2014).   

What is missing from the RADICAL framework (Edozien 2013), as I have shown in section 

8.3.1 and 8.3.2, is the emotional and professional impact of adverse outcomes on the 

clinical decision making and practice of midwives and obstetricians. Learning from 

adverse events to deliver safer maternity care requires a shift from the ‘blame culture’ 

to a ‘just culture’ (Denham 2007; Pettker & Funai 2010; Scott et al. 2009; Woodward, 

Lemer & Wu 2009; Wu & Steckelberg 2012). Organisations fostering a ‘just culture’, in 

contrast to a blame culture, approach an incident at the system-level rather than 

individual level, and promote clinicians to disclose, discuss, accept and share the 

learning of the incident, in a blame-free environment (Khatri, Brown & Hicks 2009).  

If we want to learn from the vasa praevia incidents, we need to facilitate a climate in 

maternity systems where clinicians report, discuss and share their stories in a non-

judgemental, blame-free, and supportive environment. In Chapters Five and Seven, it 

was highlighted that some of the doctors and midwives who were interviewed, felt that 

the culture of blame perhaps still exists in their maternity systems. As discussed 

previously, the culture of blame may act as a barrier for both professional groups to 

disclose and discuss the incidents and near-miss incidents without the fear of potential 

shame and blame.  

As identified in Chapter Six, there are several barriers for midwives to provide safe, high-

quality care for women with vasa praevia. These barriers included lack of knowledge 

among midwives, a lack of local protocols, limited information for the affected women, 

and a draught of robust data about vasa praevia. The findings from this research indicate 

that adverse perinatal outcomes due to vasa praevia should be addressed at the system 
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level. Empirical data from this research (the related data is awaiting analysis and hence 

not included in this thesis) showed that most obstetricians did not have a local protocol 

for screening, diagnosis and management of vasa praevia.  

Nevertheless, promoting a just culture, where individuals are not blamed, should not 

remove the individuals’ accountability for their own professional competence. 

Interestingly, despite a national college statement on the need for screening women 

who have risk factors for vasa praevia (RANZCOG 2016), 70% of the obstetricians in this 

research did not know that IVF was a risk factor for vasa praevia, and half of the 

obstetricians specialised in ultrasound imaging did not screen according to the 

guidelines (Chapter Four). Lack of knowledge regarding vasa praevia among midwives 

(Chapter Six) and obstetricians (Chapter Four and Seven) is multi-factorial, due to limited 

educational activities, and more generally, a lack of attention to the topic, requiring 

action at the organisation and system level. However, individuals need to practise in 

compliance with their college guidelines and/or statement. For example, previous 

research has shown that human errors by midwives (37.1%) and obstetricians (51.2%) 

were the reason for 92% of the 278 awarded obstetric compensation claims in Norway 

during 1994-2008 (Andreasen et al. 2012). Human factors and systematic organisational 

factors have both been reported among the main contributing factors to perinatal 

mortality and morbidity according to a recent national safety and quality program in the 

UK (RCOG 2018).  

In 2014, the RCOG launched a national quality improvement program, Each Baby Counts, 

to study the adverse perinatal outcomes in the UK to reduce the rate of intrapartum 

fetal death, early neonatal death and severe neonatal brain injury by 50% during 2015 

and 2020 (RCOG 2018). In 2018, the Each Baby Counts progress report highlighted that 

intrapartum fetal death, neonatal death and severe brain injury could have been 

prevented among 71% of the affected babies (674 from 955) in one year (2016). The 

report described the contributing factors to the incidents, key learning points and 

recommendations for clinicians, maternity managers, and policy makers aiming to 

prevent future adverse perinatal outcomes. The findings underscored that identifying 

the cause of incidences were complex, as on average, seven major contributory factors 
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were reported for each baby (RCOG 2018). Some of the major contributory factors 

included: risk recognition (failure to recognise, escalate, act upon the risk); delays in 

birth (due to staff or theatre availability); education (non-compliance with the guidelines 

or unclear, outdated or lack of local guidelines; lack of skill, experience or competence); 

and individual human factors (lack of situational awareness). These factors were also 

described to act as barriers in providing care for women with vasa praevia in my 

research.  

One of the lessons from the Each Baby Counts program is that clinicians need to have ‘a 

complete helicopter view’ when dealing with any situation during labour and birth 

(RCOG 2018, p. 22). The report explains that having ‘a helicopter view’ can be achieved 

by perception (using perception and attention to assess the situation), comprehension 

(interpret the situation assessment) and projection (communicate the assessment with 

the team). While it is imperative that clinicians make intuitive decisions in emergency 

life and death situations, the findings from my research show that clinical decision 

making for intrapartum diagnosis of vasa praevia is challenging if it is not detected 

antenatally. It is important to note that diagnostic errors may occur not only due to 

clinical feature of the condition and lack of knowledge or expertise of the clinician, but 

more importantly due to clinical reasoning under emergency situations, which is subject 

to bias (Croskerry 2003; Croskerry, Singhal & Mamede 2013a; Gorini & Pravettoni 2011). 

Even if accurate decisions are made, acting upon those decisions can be delayed due to 

individual human factors, team communication and/or lack of resources that may lead 

to adverse perinatal outcomes (Chapter Five and Seven), as it has been reported in the 

Each Baby Counts (RCOG 2018) progress report.  

Successful learning from incidents requires awareness about the possible impact of 

adverse outcomes on the process of clinical decision making, which is complex and 

vulnerable to cognitive bias (Croskerry, Singhal & Mamede 2013a; Gorini & Pravettoni 

2011). There are many cognitive biases that may influence clinical decision making 

(Croskerry 2003), including those of midwives and obstetricians. However, some of 

these biases deserve more attention in this thesis and are discussed below. One of the 

major cognitive biases is called availability bias, defined as:  
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‘The disposition to judge things as being more likely, or frequently occurring, if 

they readily come to mind. Thus, recent experience with a disease may inflate the 

likelihood of its being diagnosed. Conversely, if a disease has not been seen for a 

long time (is less available), it may be underdiagnosed.’ (Croskerry 2003, p. 777) 

Clinical decision-making during labour and birth can be challenging under emergency 

situations when the health of a mother and/or baby is at risk. For example, recent 

perinatal deaths due to vasa praevia in a hospital may increase availability bias among 

some clinicians providing labour and birth care, which may lead to suboptimal clinical 

decision. As such, the availability bias may increase the rate of unnecessary 

interventions such as continuous CTG monitoring and even CS for women who are not 

at risk of vasa praevia. On the other hand, availability bias may lead to an intrapartum 

diagnosis of vasa praevia being missed if one (or the hospital one practices) has not been 

involved in a vasa praevia case for a long time. Some midwives in my research (Chapter 

Five) reported that they did not think about vasa praevia when the women had vaginal 

bleeding and/or fetal heart rate abnormalities that required emergency CS, because 

they had not seen vasa praevia previously. 

The belief that only active intervention can prevent harm to the patient may also 

contribute to error in decisions. This is known as commission bias, which increases 

unnecessary interventions as well (Croskerry 2003). For example, adverse perinatal 

outcomes due to vasa praevia may influence clinical practice of some clinicians towards 

performing more CS in the future, even for women who do not have any indications for 

CS.   

In contrast, the rarity of vasa praevia means that some midwives and obstetricians may 

not feel confident enough in their own clinical judgment or may feel that they would be 

seen unrealistic if they make a vasa praevia diagnosis during labour. This is known as 

zebra retreat bias (Gorini & Pravettoni 2011). Hence, a clinician may retreat from a vasa 

praevia diagnosis, even if clinical features of ruptured vasa praevia are present during 

labour. Most midwives in my research did not know that vasa praevia was the reason 

for the emergency CS while they were organising the CS, and sometimes even after the 
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baby was born and required blood transfusion (Chapter Five). Whether the obstetricians 

decided to perform CS because they had made the vasa praevia diagnosis and did not 

communicate the diagnosis with the midwives (due to zebra retreat bias), cannot be 

answered by this research.   

Optimal clinical decision making and intelligent learning from safety incidents need to 

acknowledge the role of bias on clinicians’ decision making about vasa praevia diagnosis. 

Clinical decision making for the intrapartum diagnosis of vasa praevia may be subject to 

error due to the clinical feature of the condition and impact of cognitive biases in the 

process of clinical reasoning and decision making under emergency life and death 

situations. Nevertheless, decision making regarding the antenatal diagnosis of vasa 

praevia may also be subject to cognitive bias. For example, it is important to note that 

the way an antenatal diagnosis of vasa praevia using ultrasound is framed to the 

clinicians may affect the views and practice of some obstetricians. This is known as the 

framing effect (Croskerry 2003). The review of current guidelines (Chapter One) found 

that some obstetric colleges and ultrasound organisations highlight that vasa praevia 

can be missed in some cases during an ultrasound examination. This framing may 

contribute to the current debate on the need for antenatal diagnosis of vasa praevia 

and/or targeted screening. The fact that antenatal diagnosis of vasa praevia was 

considered to be almost impossible for a long time (Oyelese 2001) may mean that this 

notion may be entrenched among some clinicians (Croskerry, Singhal & Mamede 

2013a).  

Another cognitive bias that may contribute to the disagreement with antenatal 

diagnosis and management of vasa praevia, as shown in my thesis, is omission bias. 

According to Croskery, omission bias is:  

The tendency toward inaction and rooted in the principle of non-maleficence. In 

hindsight, events that have occurred through the natural progression of a disease 

are more acceptable than those that may be attributed directly to the action of 

the physician. The bias may be sustained by the reinforcement often associated 

with not doing anything, but it may prove disastrous. (Croskerry 2003, p. 777), 
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Reluctance to the uptake of the RANZCOG statement on the need to exclude vasa 

praevia among women who have risk factors for this condition (Chapter Four) indicates 

that the views and practice of some obstetricians may be influenced by omission bias 

or, as discussed in section 8.3.2, by negative defensive medicine. Research from industry 

demonstrates that failure to learn from the incidents may cause similar incidents to 

occur again, but also may lead to ‘accident acceptance’ in long-term (Stemn et al. 2018, 

p. 322). Although it has been reported that clinicians who have been involved in adverse 

perinatal outcomes due to vasa praevia may be more motivated to implement screening 

(Coleman & Venables 2018), some of the obstetricians in my qualitative study disagreed 

with targeted screening although they had been involved in a perinatal death(s) as a 

result of undiagnosed vasa praevia. Findings from my thesis show that perhaps adverse 

outcomes due to vasa praevia, and inability to accurately diagnose and/or properly 

manage this condition is normalised among some individuals. Lack of high-quality 

research on vasa praevia also highlights that this condition has been ignored by 

researchers nationally and internationally. 

This section has shown that effective and sustainable learning from incidents is not easy 

or automatic, requiring action at individual, organisational, and system level.  Raising 

awareness about the impact of cognitive bias on clinical decision making and the 

potential need for cognitive debiasing may optimise diagnostic decisions (Croskerry, 

Singhal & Mamede 2013b) and improve the safety and quality of maternity care for 

women with vasa praevia. 

8.4 What is required to improve the capabilities of the 

midwives and obstetricians to diagnose and better care for 

women with vasa praevia? 

As described earlier, this thesis found that improving perinatal outcomes and maternity 

care for women with vasa praevia obligates action at clinician, organisation and system 

levels. This section describes the actions that are required for policy makers to address 

the identified barriers, and thereby enhance the quality and safety of care for women 

with vasa praevia.  
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Recent studies demonstrate that antenatal diagnosis of vasa praevia is the first and most 

important step in the care of women with vasa praevia (Bartal et al. 2019; Catanzarite 

et al. 2016; Coleman & Venables 2018; Kulkarni et al. 2018; Melcer et al. 2018; Sullivan 

et al. 2017; Swank et al. 2016). Effective assessment of women and detection of vasa 

praevia requires the targeted screening to be routinely implemented in clinical practice 

(Kulkarni et al. 2018; Melcer et al. 2018). Targeted screening requires knowledge about 

risk factors for vasa praevia, ultrasound skills to detect and/or rule out vasa praevia 

(Ioannou & Wayne 2010) and communication skills to effectively inform a woman and 

her family about this condition. Obstetricians who have developed skills to accurately 

screen and confirm the diagnosis or rule out vasa praevia should exemplify potential 

obstetricians and, more broadly, sonographers. Increasing the sonographers’ 

knowledge and capabilities to diagnose vasa praevia will help minimise false positive 

diagnosis whilst maximising detection to improve perinatal outcomes related to vasa 

praevia. 

Considering that in Australia maternity care is delivered through different models of 

care, strategies to ensure routine targeted screening should be targeted more widely 

than obstetric practice and must include midwives as well as general practitioners (GP). 

Almost all morphology scans ordered in Australia are arranged by a GP – so an effective 

screening program should either automatically include this assessment, or the 

education program regarding risk factors needs to be extended to GPs. Midwives and 

GPs have a central role in identifying women who have pregnancies conceived through 

IVF. Providing information on the ultrasound request form that a woman has an IVF 

pregnancy will indicate that the woman needs to be checked for vasa praevia. Midwives 

also have an important role in ensuring women who are identified to have vasa praevia 

at the morphology scan are referred to an obstetrician and followed up to have a third 

trimester ultrasound examination to confirm the diagnosis. 

Development of standardised screening and diagnosis tools and ensuring the availability 

of such tools within the organisation will facilitate the implementation of routine 

targeted screening at a national level (Melcer et al. 2018). Lack of standardised screening 

tools or inconsistent guidelines leads to vasa praevia being underdiagnosed or over 
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diagnosed, causing a significant burden for families, clinicians and the maternity system. 

The review of the guidelines in Chapter One found that guidelines regarding vasa praevia 

and velamentous cord insertion during the routine second trimester ultrasound in 

Australia are inconsistent. Identification of velamentous cord insertion, a major risk 

factor for vasa praevia, is central for targeted screening, and needs to be reported if it 

is technically possible, according to the obstetric colleges in Australia (RANZCOG 2016) 

and the USA (AIUM 2018).  

The aim of antenatal diagnosis is to provide safe, high-quality maternity care to improve 

perinatal outcomes. Implementation of targeted screening to accurately diagnose vasa 

praevia requires efforts from the midwives, obstetricians, GPs, sonographers, maternity 

managers and policy makers, as well as the government (to increase Medicare rebate6 

related to pregnancy related ultrasound to improve access to this service). As discussed 

in detail in Chapter One, current clinical guidelines provide guidance on the need for 

several interventions during pregnancy and birth for women diagnosed with vasa 

praevia (Gagnon 2017; Jauniaux et al. 2018; RANZCOG 2016; SMFM 2015). The 

interventions include administration of antenatal corticosteroids, admitting women to 

hospital for close monitoring and access to emergency resources, and elective late 

preterm CS.  

There was a consensus among midwives and obstetricians in my research that women 

diagnosed with vasa praevia need to be referred to an obstetrician and have a caesarean 

birth. Involving women in decision making regarding CS birth and providing adequate 

information to enable women to make an informed decision can make the CS birth a 

positive experience for women (Lewis et al. 2014). However, deciding on the optimal 

time of birth is complex and challenging. To aid decision making, several strategies have 

been reported including performing tests (such as transvaginal ultrasound to measure 

cervical length, and fetal fibronectin test) to assess the woman’s risk for preterm birth 

(Gibson, Hezelgrave & Shennan 2013; Maymon et al. 2018; Son & Miller 2017). Current 

                                                      

6 Medicare rebate is financial assistance that the Australian Government provides to patients to assist 
with the cost of medical services. As Medicare rebate only provides a percentage of the total cost of the 
medical services, patients need to pay the difference.    
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guidelines recommend a wide timeframe for timing of birth (34-37 weeks), emphasising 

that time of CS should be individualised for women (Gagnon 2017; Jauniaux et al. 2018; 

RANZCOG 2016; SMFM 2015; SMFM 2018).  

The first national population prospective study in Australia (Sullivan et al. 2017) and a 

recent retrospective cohort study in the USA (Bartal et al. 2019), which included 58 and 

109 women with antenatal diagnosis of vasa praevia respectively, reported that 36 

weeks was a safe time for women with vasa praevia to give birth. In a national 

prospective study, Sullivan et al. (2017) reported that all 58 women who had an 

antenatal diagnosis of vasa praevia gave birth by CS; 29 (50%) at 34-36 weeks and 17 

(29%) at 37 weeks or later gestation (Sullivan et al. 2017). The study found no significant 

difference in the rate of 5-minute Apgar score, small for gestational age, need for 

neonatal resuscitation, or low birth weight among babies who were born at 34-36 weeks 

compared to those born at 37 weeks or later. Based on the findings, the authors 

concluded that CS may be delayed to 36 weeks for women with an antenatal diagnosis 

of vasa praevia who have no complications and are admitted to hospital for prophylactic 

monitoring. The findings of these two studies, combined with the knowledge that 

preterm birth is associated with significant neonatal morbidity, highlights the need for 

women and their families to be fully informed of the risks associated with time of birth 

and obtaining informed consent.    

Shared decision-making regarding the time of birth may not be easy. Women with 

antenatal diagnosis of vasa praevia may experience anxiety due to fear of adverse 

outcomes for their babies (Javid et al. 2014). It has been suggested that women with 

vasa praevia may request that their baby is born early although the reason for this 

request was not described (Nishtar & Wood 2012). My previous study demonstrated 

that most women with an antenatal diagnosis of vasa praevia ‘felt a massive relief when 

it was all over’ and their baby was born safely (Javid et al. 2014). Moreover, fear of 

adverse perinatal outcomes among midwives and obstetricians may negatively 

influence the way information about the risk of vasa praevia is communicated to the 

women, further increasing a woman’s anxiety. Maternal or clinician fear of adverse 

outcomes may also influence decision making regarding time of birth, leading to 
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unnecessary early preterm birth and adverse neonatal outcomes. A comprehensive 

detailed assessment of women’s emotional needs, provision of clear and accurate 

information about the condition, shared decision-making regarding the need for 

prophylactic admission to hospital and time of birth may decrease the related stress and 

worry among women (Javid et al. 2014).  

Offering women admission to hospital may relieve maternal anxiety (Javid et al. 2014) 

and decrease emergency caesarean birth (Bartal et al. 2019; Sullivan et al. 2017). In 

Australia, a prospective study reported that 40 out of 58 women (69%) who had an 

antenatal diagnosis of vasa praevia were admitted to hospital; 29 due to vasa praevia 

and 11 due to other reasons (Sullivan et al. 2017). The study found that the rate of 

emergency CS due to an urgent threat to the mother or fetus (RANZCOG category one 

CS) (RANCOG 2015) was much lower when women were admitted to hospital (3.4% vs 

16.7%) (Sullivan et al. 2017). Likewise, in a retrospective cohort study in the USA (Bartal 

et al. 2019), which included 109 women with antenatal diagnosis of vasa praevia during 

2007 and 2017, 75 women (69%) were admitted to hospital and 34 women (31%) had 

outpatient management. The study found that although women who were admitted to 

hospital had significantly higher rate of preterm birth (36.0% vs. 36.4%; P=0.01), they 

were significantly less likely to have emergency CS (35% vs. 59%; P<0.001) (Bartal et al. 

2019).   

Inter-disciplinary, multi-disciplinary and continuity of care from skilled and competent 

clinicians will potentially improve the quality of care for women with vasa praevia by 

overcoming the difficulties of fragmented care and inconsistent practice. Optimising 

care requires effective collaboration among various obstetricians who diagnose and 

manage vasa praevia (multi-disciplinary care), as well as obstetricians and midwives who 

provide care for women during pregnancy, labour and birth and postnatally (inter-

disciplinary care). Continuity of carer by an obstetrician and a midwife will also enhance 

care (Javid et al. 2014).  

While management of vasa praevia should be obstetric-led, findings from this research 

highlight that midwives have an important role in improving the maternity care for the 
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affected women. For example, caring for a woman who lives in a rural or regional area 

and presents to a birthing unit with undiagnosed vasa praevia can be challenging 

(Chapter Five and Seven). Closure of rural and/or regional maternity units, a lack of (or 

limited) access to emergency resources, as well as potential lack of midwifery skills 

(Yates, Usher & Kelly 2011) may impede provision of safe care for women who require 

emergency CS and their babies who may need aggressive resuscitation and/or rapid 

blood transfusion. Identifying women who have risk factors for vasa praevia and 

referring them for targeted screening, ensuring women who have been identified with 

vasa praevia are followed up at the third trimester ultrasound examination to confirm 

the diagnosis, providing information and emotional support for women, and 

coordinating the care that has been developed by the obstetric team are all strategies 

that midwives can employ to improve quality and safety of care. However, as identified 

in this research, addressing midwives’ educational needs, developing local policies and 

protocols to guide practice, and lay information for women will empower midwives to 

better care for women with vasa praevia. Effective inter-disciplinary collaboration 

between obstetricians and midwives will improve the quality and safety of care for all 

women (Bradfield et al. 2019; Kennedy, Bisits & Brodie 2019; Renfrew et al. 2014), 

including those with vasa praevia by ensuring consistent information is provided to 

women.      

Caring for women with vasa praevia in collaboration with obstetricians is within the 

midwifery scope of practice. The Quality Maternal and Newborn Care Framework 

developed by Renfrew et al. describes how maternity care can be improved by midwives 

addressing five components of care (practice categories, organisation of care, values, 

philosophy, and care providers) (Renfrew et al. 2014). According to this framework, 

women with vasa praevia need obstetricians to lead the care and midwifery continuity 

of care by skilled competent midwives to provide respectful and tailored care to women. 

Emerging research underscores that midwifery continuity of carer improves maternity 

care for women and is cost effective (Sandall et al. 2016; Tracy et al. 2013). The 

complexity of the care, rarity of the condition and need for care from various disciplines 

(ultrasonography, obstetric, midwifery, neonatal and anaesthesiology) may increase the 

risk of fragmented care, and ineffective communication among clinicians, as well as 
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between clinicians and women. The need for midwifery continuity of care, hence, may 

be more important in women who have high-risk pregnancies (Symon et al. 2019), 

including those with antenatal diagnosis of vasa praevia (Javid et al. 2014).  

Finally, midwives and obstetricians have an important role in supporting parents 

following the loss of a baby due to vasa praevia. Both professional groups in this thesis 

found that women and their partners experienced trauma following adverse perinatal 

outcomes. Recent studies in Australia demonstrate that adverse pregnancy outcomes 

due to any reason, either miscarriage (Edwards et al. 2018) or perinatal death (Elmir & 

Schmied 2016) have a negative psychological impact on women as well as men. 

Provision of effective and appropriate emotional support, information and continuity of 

care and carer may improve the quality of care for the affected parents (Edwards et al. 

2018; Ellis et al. 2016; Elmir & Schmied 2016).   

8.5 Recommendations for clinical practice 

The following six recommendations are made using the findings from this PhD thesis: 

I. A national guideline needs to be developed regarding antenatal diagnosis and 

care of women with vasa praevia, involving relevant obstetric and midwifery 

colleges, ultrasound organisations, women and consumer groups. 

II. Routine universal screening of placental cord insertion site and targeted 

screening for vasa praevia needs to be implemented at national level. 

III. Educational activities need to be developed and provided to midwives, 

obstetricians, GPs and sonographers to ensure implementation of targeted 

screening and provision of safe high-quality maternity care. Development of an 

online national training by RANZCOG that is endorsed by ASUM and ACM will 

further upskill the workforce.  

IV. Clear and accurate information should be provided for women who are 

suspected to have, or diagnosed with, this condition to enable them to make an 

informed decision about their care.  
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V. Midwifery continuity of care as well as obstetric continuity of care should be 

provided to all women with vasa praevia to improve outcomes, ensure the 

emotional needs of women are addressed and increase maternal satisfaction. 

VI. Midwives and obstetricians need to be provided with appropriate emotional and 

professional support by their colleagues, mentors, managers and organisation in 

the aftermath of adverse perinatal outcomes. 

8.6 Strength and limitations of the study 

One of the key strengths of this research is the use of mixed methods study, which draws 

on both qualitative and quantitative methodologies to provide a comprehensive and 

systemic understanding on the diagnosis and care of women with vasa praevia. This 

thesis has provided a deeper understanding of vasa praevia for obstetricians, midwives, 

obstetric sonographers, and women receiving maternity care in Australia and 

worldwide. The findings shed light on the actions required to translate existing evidence 

into clinical practice to move forward in improving the safety and quality of care for 

women with vasa praevia.  

Like all mixed methods studies, this research has some limitations. Some of the 

limitations of individual studies included in this thesis are described in preceding 

chapters. One of the limitations includes selection bias. Although our research presents 

the largest survey on vasa praevia, internationally, it may not represent the whole 

population of consultant obstetricians (Fellows) in Australia and/or New Zealand. It 

should be noted that the true response rate may be higher than reported because the 

total number of obstetricians who currently practice obstetrics and/or obstetrics 

ultrasound in Australia and New Zealand is unknown. In addition, only one reminder 

email was sent to the Fellows, as approved by RANZCOG. More reminder emails could 

have increased the sample size. Our survey was open for four weeks in total, due to time 

limitations of conducting a PhD. As a result, we probably missed those who were not 

available to respond and/or complete the survey during that time.  
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Another factor contributing to the selection bias is that the demographics, views and 

clinical practice of the Fellows who responded may be different from those who did not. 

We were not able to compare the demographic details of the non-respondents to 

respondents as the survey was anonymous. This anonymity also prevented us linking 

the participants in the qualitative study with the survey respondents.  

Measurement bias is one of the known limitations of survey studies. We aimed to design 

a survey that its’ questions measured what they had intended to measure, by conducting 

content and face validation. However, the survey was not fully validated due to lack of 

a reference standard or validated survey on this topic. Furthermore, findings from the 

survey study relied on self-reported data that may not reflect actual views and/or 

practice of the participants. For example, the participants may have interpreted the 

survey questions in different ways. 

Similar to the survey study, both qualitative studies in this thesis have several 

limitations. While we provide a broadly representative sample of midwives and 

obstetricians working across the country, our research is limited by selection bias due to 

the nature of the qualitative studies. This study only interviewed midwives and 

obstetricians who had experienced caring for women with vasa praevia and had a 

particular view of the world. Perhaps those who have never experienced vasa praevia 

will have a less positive view about screening, as experience will change the view, 

mostly. It is possible, however, that most obstetricians at some stage of their career 

would have either experienced vasa praevia themselves or worked closely with others 

who had experienced it.  

Furthermore, our research only included those who currently practised as a clinical 

midwife or obstetrician. Those who have left their clinical practice after being involved 

in a perinatal death due to vasa praevia may have had a more devastating experience. 

Furthermore, the results of the study may be limited due to recall bias as both 

professional groups talked about their experience of being involved with vasa praevia. 
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Another limitation is related to loss of visible cues, and non-verbal and contextual data 

because the interviews were conducted by telephone. Face-to-face interviewing 

enables the researcher to read body language to build rapport with a participant and 

gather non-verbal and contextual data. Although these visual cues may provide more 

information for the researcher, they are only used and/or analysed in certain types of 

qualitative studies (for example, anthropology, ethnography and sociology). Considering 

the methodology of my research, I did not intend to analyse non-verbal data.  

Telephone interviewing has been considered to impact the richness of the data, as 

building rapport is easier in face-to-face interviewing. However, several strategies were 

used to establish rapport with the interviewees (Novick 2008). This thesis has, 

unexpectedly, produced very detailed and comprehensive qualitative data, which could 

not all be analysed and presented within the scope of this PhD. In addition, telephone 

interviewing provided flexibility and privacy for the busy midwives and obstetricians 

across Australia to participate in research and talk about this sensitive topic in their own 

convenient time and place.  

8.7 Future research 

This mixed methods research has generated more data that is awaiting further analysis 

and publication and is not included in this thesis due to the time limitation related to 

the conduct of a PhD thesis. The completion of both the survey and qualitative studies 

will provide an answer to the questions:  

1. What is the current clinical practice of obstetricians in Australia and New Zealand 

on managing women with antenatal diagnosis of vasa praevia who have no other 

complications? 

2. What are the facilitators for obstetricians and midwives in optimising care for 

women with antenatal diagnosis of vasa praevia? 

Since most of the second trimester pregnancy ultrasound examinations are conducted 

by general sonographers in Australia and New Zealand, a mixed methods study is 
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warranted to investigate the barriers and facilitators for this group of clinicians in 

antenatal screening and diagnosis of vasa praevia.  

As the ultimate goal is to improve the quality of maternity care for women with vasa 

praevia, quantitative and qualitative studies with women are needed to investigate what 

outcomes are considered important to women and what they, as consumers of 

maternity care, need. An international collaborative study is underway to determine 

what outcomes are considered important by women affected by vasa praevia and 

maternity care stakeholders (obstetricians, midwives, neonatologists, obstetric 

sonographers, researchers, and guideline developers), and therefore must be included 

in all studies on vasa praevia studies. This collaborative study is registered in the Core 

Outcome Measures in Effectiveness Trials (COMET) Initiative website (COMET Initiative 

2018). As a study investigator, I have received David Henderson-Smart Scholarship 

funding from the Perinatal Society of Australia and New Zealand (PSANZ) towards the 

conduct of this research.  

Finally, well designed, large prospective studies are urgently needed to investigate the 

performance of vasa praevia screening, need for prophylactic antenatal admission and 

optimal time of birth. Development of national or international registries can address 

the issue of the sample size related to the rarity of the condition. 

8.8 Conclusions 

This chapter has synthesised and interpreted the findings of my research, described 

limitations of this research, made recommendations towards improving the care of 

women with vasa praevia, and made a unique contribution to the midwifery, obstetric 

and vasa praevia literature. Perinatal death due to vasa praevia is a devastating accident 

not only for the families but also for the clinicians involved. The findings underscore that, 

while midwives and obstetricians want an antenatal diagnosis of vasa praevia to provide 

safe, high quality care for the women, there are barriers that need addressing to fully 

prepare the maternity system to screen, diagnose and manage vasa praevia. Issues 

regarding vasa praevia are not exclusive to Australia. Lack of research on vasa praevia is 

a global phenomenon. Some of the shortcomings may be a result of negative attitudes 
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towards the importance of antenatal diagnosis of vasa praevia, but at least some of the 

problems lie in the lack of funding resources needed to conduct high-quality research in 

rare conditions to produce robust data. However, perinatal mortality and morbidity due 

to vasa praevia undiagnosed, or preterm births due to vasa praevia misdiagnosis and/or 

management, lead to significant family and clinician burden and substantial health 

system expenditure. Antenatal diagnosis of vasa praevia using ultrasound and 

appropriate care will cost the healthcare system, but the cost of inaction also needs to 

be considered. We urgently need research to improve current clinical practice, but also 

need to support midwives and obstetricians in the aftermath of adverse outcomes, 

provide education to prepare them to deal with the second victim phenomenon, and 

create a blame-free culture in the maternity system where adverse outcomes can be 

openly reported and discussed to share the lessons learned.  
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Appendix 2: Survey Questions (Phase 2) 

Management of vasa praevia: Establishing current practice amongst 

Obstetricians and Maternal Fetal Medicine specialists 

 

What is the purpose of the study? 

Vasa praevia is a significant obstetric complication that is associated with high perinatal 

mortality and morbidity if not diagnosed antenatally and managed properly. However, there is 

still no international agreement on the diagnosis of vasa praevia and subsequent care of women 

with this condition. This survey aims to investigate the definition of vasa praevia used in Australia 

and New Zealand, map current use of ultrasound as a diagnostic tool, and determine 

contemporary management of women with vasa praevia. This information will assist in the 

review of RANZCOG College Statement-C Obs 47. 

Who is eligible to participate? 

Any RANZCOG Fellow who practices in obstetrics, maternal fetal medicine, or obstetric 

ultrasound in Australia and New Zealand. 

What does the participation involve? 

You can participate by completing the survey online which will take approximately 10 min. The 

survey is anonymous and participation is completely voluntary. If you decide not to participate 

you will receive one reminder email. If you decide not to participate, we would nevertheless like 

to thank you for considering this invitation. 

If you decide to participate please take time and complete this survey. You can change your 

mind anytime and stop completing the survey. Once you have submitted your survey you will 

not be able to withdraw as the surveys are anonymous and not identifiable. 

How will the study benefit me? 

RANZCOG Fellows can claim 1 PD point in Self-Education for completion of this survey. This 

study will help define current practice in the diagnosis and management of vasa praevia and 

may provide information to assist in the development of clinical guidelines to improve perinatal 

outcomes of women with this condition. 

Further information: 

For more information please contact Professor Sue Walker on spwalker@unimelb.edu.au. If you 

would like to talk to someone who is not connected with the research, you may contact the 

Research Ethics Officer on 02 95149772 or email Research.ethics@uts.edu.au and quote this 

number (UTS HREC Approval Number ETH15-0137). 

Thank you in advance for participating in this study. 
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1) Do you currently practice in obstetrics or obstetric ultrasound? * 

□ Yes 

□ No, I only practice general Gynaecology or one of the Gynaecology sub specialities. 

           If you do not practice in obstetrics or obstetrics ultrasound, you do not need to  

          complete the survey. Thank you. 

 

Section 1: Demographics 

 

2) Do you perform obstetric ultrasound? (Select all that apply) 

□ No 

□ Yes, but I only perform office ultrasound 

□ Yes, I have extensive experience in performing ultrasound, but do not have a formal  

    Australian certificate 

□ Yes, I have Diploma of Diagnostic Ultrasound (DDU) 

□ Yes, I have Certification in Obstetrical and Gynaecological Ultrasound (COGU) 

□ Yes, I have Certification in Maternal Fetal Medicine (CMFM) 

 

3) What is your age in years? 

 

 

4) How many years have you practiced in obstetrics as a consultant? 

 

 

5) Where do you normally practice? 

□ Australia 

□ New Zealand 

 

6) Do you practice in a public or private facility? 

□ Public         

□ Private        

□ A mix of both public and private 

 

7) How would you describe your main health facility of practice? 

□ Metropolitan 

□ Regional  

□ Rural 
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8) Maternity health care facilities are mostly classified into "6 levels" (RANZCOG_C Obs 30). 

How would you best describe your main maternity health care facility? 

□ Level 2  (Level 2 maternity services do not undertake care of women with an identified risks)    

□ Level 3  (Level 3 maternity services may provide care for women with no identified risk  

    factors, or except after consultation and development of a plan of care by an obstetrician or    

   GP obstetrician associated with the service facility) 

□ Level 4  (Level 4 maternity services may provide care for women at or beyond 34 weeks  

    gestation with no identified major risk factors, and  are typically supported by a Level 3  

    neonatal service)  

□ Level 5  (Level 5 maternity services are like Level 4 maternity service plus may provide care  

    for women at or beyond 32 weeks gestation with a higher level of complexity) 

□ Level 6  (Level 6 maternity services may provide care for all women regardless of clinical risk)      

□ Not applicable  (the practice is not attached to a hospital) 

 

9) How many births per year are there at your health facility? (If you practice in more than 

one facility, please indicate the number of births in the largest facility). 

□ Less than 500         

□ 500-999     

□ 1000-1999   

□ 2000-2999   

□ 3000-3999 

□ 4000-4999             

□ 5000 or more         

□ Not applicable (the practice is not attached to a hospital) 

 

Section 2: Definition  

These questions are designed to help understand the contemporary definition being used in 

Australia and New Zealand to define vasa praevia. 

 

10) At what gestation would you consider accurate diagnosis of vasa praevia? 

□ 11-14 weeks            

□ 18-20 weeks            

□ 24 weeks     

□ 28 weeks 

□ 32 weeks     

□ 34 weeks     

□ 36 weeks     

□ Unsure       

□ I prefer not to answer 

□ Other, please specify …………………… 
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11) Diagnosis of vasa praevia at what gestation would impact on your management of the 

woman? 

□ 11-14 weeks            

□ 18-20 weeks            

□ 24 weeks     

□ 28 weeks 

□ 32 weeks     

□ 34 weeks    

□ 36 weeks     

□ Unsure        

□ I prefer not to answer 

□ Other, please specify: ……………….. 

 

12) Vasa praevia is defined by exposed fetal vessels running: 

□ Directly over the internal cervical os 

□ Within 1 cm of the internal cervical os 

□ Within 2 cm of the internal cervical os 

□ Within 3 cm of the internal cervical os 

□ Within 4 cm of the internal cervical os 

□ Within 10 cm of the internal cervical os 

□ Through the membranes in the lower uterine segment 

□ Through the membranes in any uterine location 

□ Unsure 

□ I prefer not to answer 

□ Other, please specify …………………. 

 

Section 3: Risk factors 

13) Which of the following risk factors have significant association with vasa praevia? (Select 

all that apply) 

□ Previous caesarean section 

□ Breech presentation 

□ Placenta praevia/low lying placenta in the 2nd trimester 

□ Placenta accreta 

□ In Vitro Fertilisation 

□ Previous uterine surgery 

□ Succenturiate placenta/multi-lobed placenta 

□ Primiparity 

□ Multiple pregnancy 

□ Velamentous cord insertion 

□ Cord presentation 

□ Maternal age over 35 

□ Unsure 

□ I prefer not to answer 
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Section 4: Diagnosis 
The questions in this section are designed to map current use of ultrasound in the diagnosis of 

vasa praevia in Australia and New Zealand. 

14) Is the placental cord insertion type (normal, marginal, or velamentous) routinely 

reported at the 18-20 weeks morphology scan in your facility? 

□ Yes 

□ No             

□ Unsure        

□ I prefer not to answer 

 

15) Are the abnormal placental morphologies, such as bi-lobed placenta or succenturiate 

placenta, routinely reported at the 18-20 weeks morphology scan in your facility? 

□ Yes            

□ No 

□ Unsure       

□ I prefer not to answer 

 

Questions 16-18 are asked if the answer to question 2 is yes. 

16) At the 18-20 weeks morphology scan, would you routinely perform transvaginal and/ or 

colour Doppler ultrasound to exclude vasa praevia?  

 No Yes, for women who have 
risk factors for vasa praevia 

Yes, for all 
women 

I prefer not 
to answer 

Transvaginal ultrasound?     

Colour Doppler 
ultrasound? 

    

 

 

17) At the 18-20 weeks morphology scan, would you routinely perform transvaginal 

ultrasound to measure cervical length?  

□ No 

□ Yes, for women who have risk factors for preterm birth 

□ Yes, for all women 

□ I prefer not to answer 

 

18) At 32-34 weeks, would you perform transvaginal and/ or colour Doppler ultrasound to 

exclude vasa praevia in a woman who previously had placenta praevia or low-lying placenta 

in the second trimester?   

 No Yes I prefer not to answer 

Transvaginal ultrasound?    

Colour Doppler ultrasound?    
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19) Please indicate how much you agree or disagree with the following statements: 

 

 Strongly 
disagree 
 

Disagree 
 

Somewhat 
disagree 
 

Neither agree 
or disagree 
 

Somewhat 
agree 
 

Agree 
 

Strongly 
agree 
 

Placental cord insertion type should be 
identified at 18-20 weeks morphology 
scan. 

□ □ □ □ □ □ □ 

Placental cord insertion type should be 
reported at 18-20 weeks morphology 
scan when it is technically possible. 

□ □ □ □ □ □ □ 

Vasa praevia should be excluded in a 
woman who has a risk factors for vasa 
praevia at the 18-20 weeks morphology 
scan. 

□ □ □ □ □ □ □ 

Cervical length should be measured at 
the 18-20 weeks morphology scan, in 
women who have risk factors for preterm 
birth. 

□ □ □ □ □ □ □ 

At the 32-34 weeks scan, vasa praevia 
should be excluded in women who 
previously had placenta praevia or low-
lying placenta in the second trimester.  

□ □ □ □ □ □ □ 
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Section 5: Management 
We acknowledge that clinical management would be tailored for each woman, in general. The questions in this section are designed to map current 

management of women who are diagnosed with vasa praevia antenatally and have no other complications or bleeding. 

 

20)  How would you care for a woman who is diagnosed with vasa praevia antenatally? (There is no bleeding, no maternal or fetal compromise and no 

other risk factors for fetal compromise) 

 

 No 
 

Yes, at 28-29 
weeks 
 

Yes, at 30-31 
weeks 
 

Yes, at 32-33 
weeks 
 

Yes, at 34-35 
weeks 
 

Yes, at 36-37 
weeks 
 

Yes, at 38 weeks 
and after 
 

I prefer not 
to answer 
 

Would you recommend 
admission to hospital? 

□ □ □ □ □ □ □ □ 

Would you recommend 
prophylactic transfer to a 
facility with Neonatal 
Intensive Care Unit? 

□ □ □ □ □ □ □ □ 

Would you recommend 
antenatal corticosteroids? 

□ □ □ □ □ □ □ □ 

Would you monitor for risk of 
preterm birth by measuring 
cervical length using 
ultrasound? 

□ □ □ □ □ □ □ □ 

Would you monitor for risk of 
preterm birth using Fetal 
Fibronectin (fFN) test? 

□ □ □ □ □ □ □ □ 
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21) What mode of birth would you recommend?  

□ Expectant management waiting for spontaneous labour 

□ Induction of labour, with controlled artificial rupture of membranes (ARM) in theatre 

□ Elective caesarean section 

□ I prefer not to answer 

 

21.1 If planned delivery is indicated, at what gestation would you intervene? (There is no 

bleeding, no maternal or fetal compromise, and no other risk factors for fetal compromise 

except vasa praevia). 

□ 32-33 weeks 

□ 33-34 weeks 

□ 34-35 weeks 

□ 35-36 weeks 

□ 36-37 weeks 

□ 37-38 weeks 

□ 38-39 weeks 

□ 39-40 weeks 

□ 40-41 weeks 

□ I prefer not to answer 

 

22) What distance between the exposed fetal vessels and cervical os would you consider it 

safe to proceed to vaginal birth? 

□ > 0 cm 

□ ≥ 1 cm 

□ ≥ 2 cm 

□ ≥ 3 cm 

□ ≥ 4 cm 

□ ≥ 5 cm 

□ ≥ 7 cm 

□ 10 cm and over 

□ Vaginal birth is safe with exposed fetal vessels over internal os 

□ There is no safe distance 

□ Unsure 

□ I prefer not to answer 

 

Section 6: Clinical guidelines 

23) Which of the following clinical guidelines, statements or patient advocacy group websites 

do you use to inform your practice when diagnosing or managing vasa praevia? (Please select 

all that apply) 

□ The Royal Australian and New Zealand College of Obstetricians and Gynaecologist (RANZCOG 

C-  Obs 47) 

□ Royal College of Obstetricians and Gynaecologists (RCOG Green-top Guideline 27) 
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□ The Society of Obstetricians and Gynaecologists of Canada (SOGC Guideline on vasa praevia) 

□ Society of Maternal Fetal Medicine (SMFM Consult Series #37) 

□ Vasa Praevia Raising Awareness 

□ International Vasa Previa Foundation (IVPF) 

□ Other, please specify ………………..  

 

24) Is there any local guideline on the diagnosis or management of vasa praevia in your health 

facility? 

□ Yes            

□ No  

□ Unsure        

□ I prefer not to answer 

 

25) Please specify the criteria YOU would use for the diagnosis of vasa praevia in your practice.  

.…………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………. 

 

26) Please use the space below if you would like to provide more information or comments 

on the diagnosis or management of vasa praevia. 

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

………………………………………………………………………………. 

 

 

Thank you for taking the time to complete this survey. 

 Your response is very important to us. 

 

 

If you are interested to participate in a confidential interview regarding diagnosis 

and/or management of vasa praevia, please contact Nasrin Javid on 

nasrin.zamanijavid@student.uts.edu.au 

mailto:nasrin.zamanijavid@student.uts.edu.au
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Appendix 3: Survey email to RANZCOG Fellows (Phase 1) 

28/04/2016 

Dear colleague 

Management of vasa praevia: Establishing current practice amongst Obstetricians and 

Maternal Fetal Medicine specialists in Australia and New Zealand 

Given your expertise in clinical obstetrics and/ or ultrasound we would welcome your 

participation in the study ‘Management of vasa praevia: Establishing current practice amongst 

Obstetricians and Maternal Fetal Medicine specialists in Australia and New Zealand’.  

Vasa praevia is a significant obstetric complication that is associated with high perinatal 

mortality and morbidity if not diagnosed antenatally. However, there is little consensus on the 

precise definition, as well as the best approach to screening, diagnosis and optimal management 

of women with this condition.  

This survey aims to investigate the definition of vasa praevia used in Australia and New Zealand, 

map current use of ultrasound as a diagnostic tool, and determine contemporary management 

of women with vasa praevia. This information will be of benefit as we continually update the 

RANZCOG College Statement on Management of Vasa Praevia 

The RANZCOG Continuing Professional Development and Revalidation Committee has approved 

this survey for distribution to the College membership. This approval in no way constitutes ethics 

approval nor endorses the statements of opinions expressed in the survey or any publication 

arising from the survey's findings. 

RANZCOG Fellows can claim 1 PD point in Self-Education for completion of this survey. 

Your participation is very important to us as we consider ways to improve the maternity care of 

women with vasa praevia and their babies in Australia and New Zealand. We realise the time 

burden that surveys place on you, and are most grateful for your participation. 

We look forward to hearing from you through the completion of this anonymous survey via the 

link below that will take approximately 10 minutes: 

http://Management-of-vasapraevia.EstablishingCurrentPractice.sgizmo.com/s3/ 

http://management-of-vasapraevia.establishingcurrentpractice.sgizmo.com/s3/
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The investigators of the study include Professor Sue Walker, Mrs Nasrin Javid and Professor Jon 

Hyett. If there are any questions please contact Professor Sue Walker on 

spwalker@unimelb.edu.au  

 

Thank you in advance for your support in this important study.  

 

The Royal Australian and New Zealand College of Obstetricians and Gynaecologists 

RANZCOG College House | 254 – 260 Albert Street | East Melbourne VIC 3002 

t: +61 3 9417 1699 | f: +61 3 9419 0672| w: http://www.ranzcog.edu.au/ 

 

 

mailto:spwalker@unimelb.edu.au
http://www.ranzcog.edu.au/
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Appendix 4: Reminder email to RANZCOG Fellows (Phase 1) 

12/05/2016 

Dear colleague 

This email is to remind you of our survey. If you have already completed this survey, we thank 

you for your expert opinion. If you have not, it is not too late as the survey will be closed on 

Friday 27th May.  

Management of vasa praevia: Establishing current practice amongst Obstetricians and 

Maternal Fetal Medicine specialists in Australia and New Zealand 

Given your expertise in clinical obstetrics and/ or ultrasound we would welcome your 

participation in the study ‘Management of vasa praevia: Establishing current practice amongst 

Obstetricians and Maternal Fetal Medicine specialists in Australia and New Zealand’.  

Vasa praevia is a significant obstetric complication that is associated with high perinatal 

mortality and morbidity if not diagnosed antenatally. However, there is little consensus on the 

precise definition, as well as the best approach to screening, diagnosis and optimal management 

of women with this condition.  

This survey aims to investigate the definition of vasa praevia used in Australia and New Zealand, 

map current use of ultrasound as a diagnostic tool, and determine contemporary management 

of women with vasa praevia. This information will be of benefit as we continually update the 

RANZCOG College Statement on Management of Vasa Praevia 

The RANZCOG Continuing Professional Development and Revalidation Committee has approved 

this survey for distribution to the College membership. This approval in no way constitutes ethics 

approval nor endorses the statements of opinions expressed in the survey or any publication 

arising from the survey's findings. 

RANZCOG Fellows can claim 1 PD point in Self-Education for completion of this survey. 

Your participation is very important to us as we consider ways to improve the maternity care of 

women with vasa praevia and their babies in Australia and New Zealand. We realise the time 

burden that surveys place on you, and are most grateful for your participation. 
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The deadline for completing the survey is Friday 27 May.  

We look forward to hearing from you through the completion of this anonymous survey via the 

link below that will take approximately 10 minutes: 

http://Management-of-vasapraevia.EstablishingCurrentPractice.sgizmo.com/s3/ 

The investigators of the study include Professor Sue Walker, Mrs Nasrin Javid and Professor Jon 

Hyett. If there are any questions please contact Professor Sue Walker on 

spwalker@unimelb.edu.au  

 

Thank you in advance for your support in this important study.  

 

The Royal Australian and New Zealand College of Obstetricians and Gynaecologists 

RANZCOG College House | 254 – 260 Albert Street | East Melbourne VIC 3002 

t: +61 3 9417 1699 | f: +61 3 9419 0672| w: http://www.ranzcog.edu.au/ 

http://management-of-vasapraevia.establishingcurrentpractice.sgizmo.com/s3/
mailto:spwalker@unimelb.edu.au
http://www.ranzcog.edu.au/
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Appendix 5: UTS Human Research Ethics Committee approval letter 
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Appendix 6: Recruitment Flyer for Phase 2 
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Appendix 7: Participant information sheet for Phase 2 

UTS HREC Approval Reference Number: ETH15-0137 

Understanding vasa praevia from the perspective of doctors and midwives 

 

WHO IS DOING THE RESEARCH? 

My name is Nasrin Javid and I am a PhD student at the Faculty of Health, University of Technology 
Sydney. My supervisor is Professor Caroline Homer (midwife) and my advisor is Professor Jon 
Hyett (obstetrician). 

I would like to invite you to participate in this research. Before you decide whether you want 
to participate, it is important that you read this Participant Information Sheet carefully. Ask 
questions if there is anything that is not clear or you would like to receive more information. 
You may also like to discuss this with others before you participate. 

WHAT IS THIS RESEARCH ABOUT? 

Vasa praevia is a rare, under-researched condition that is associated with perinatal mortality. 
Despite advances in maternity care, there is still little consensus regarding the diagnosis and 
management of this condition in women. There is also little known about the experience of 
clinicians regarding this complex pregnancy complication. 

The aim of this research is to explore the experience of obstetricians, maternal fetal medicine 
specialists, and midwives in diagnosing vasa praevia and/or providing care for women with this 
condition. 

The information from this study will provide a better understanding of the issues involved 
in the process of diagnosing and/or caring for women with vasa praevia. The findings will also 
provide evidence about the usual practices, and possibly guide future research in this area. 

WHY HAVE I BEEN ASKED? 

I am inviting obstetricians, maternal fetal medicine specialists, and midwives in Australia to 
participate in this research. You can participate in this study if: 

 You are practising as an obstetrician, maternal fetal medicine specialist, or midwife in 
Australia, and 

 Have diagnosed vasa praevia and/or provided care for a woman with vasa praevia in the 
last five years (2010-2016) 

IF I SAY YES, WHAT WILL IT INVOLVE? 

If you decide to participate you will be given this information sheet to keep and will be asked 
to sign a consent form. I will discuss the interview procedure with you and organise a time to 
interview you on the phone. 
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The interview will take around one hour at a time that is mutually agreed and convenient 
for you. With your consent the interview will be digitally voice recorded to allow accurate 
transcription of your responses. 

The interview will be semi-structured and based on your experience regarding the issues in the 
process of diagnosing vasa praevia and/or caring for women diagnosed with this condition, 
but will be flexible to meet your needs. 

DO I HAVE TO SAY YES? 

No. Participation in this research is entirely voluntary. 

WHAT WILL HAPPEN IF I SAY NO? 

Nothing. I will thank you for your time and will not contact you about this research. 

IF I SAY YES, CAN I CHANGE MY MIND LATER? 

You can withdraw from this study at any time without giving any reason by notifying the 
researcher and signing a ‘withdrawal of consent’ form. I will thank you for your time and will not 
contact you about this research again. The data collected up to the time you withdraw will form 
part of the research results. If you do not want your data to be included in this study, you must 
tell the researcher when you withdraw from this study. 

WHAT ARE THE EXPECTED BENEFITS? 

There is no direct benefit for you to participate in this study. You may feel satisfied as a result 
of participating in this research, which aims to identify the factors that may help to optimise 
the pregnancy care of women with vasa praevia. 

ARE THERE ANY RISKS/INCONVENIENCE? 

Minimal risks have been identified. It is possible that you experience some inconvenience as 
you will give around one hour of your time to participate in this interview. To minimise the 
inconvenience, we will conduct the interview on the phone and at a time that is convenient 
for you. 

You may feel distressed talking about your experience during the interview. If this occurs, you 
will be supported and advised to contact your employee assistance programs (EAP) 
counselling or other relevant support services in your area. The researcher will discuss possible 
avenues for support should that be necessary. 

No identifiable information will be collected on the women you have cared for or the hospitals 
you have worked in. Any potential identifiable information regarding the women you have 
cared for or the hospital will be removed from the transcripts before the data analysis. Any 
information that is obtained in connection with this study and that can be identified with you 
or organisation you work will remain confidential and will be disclosed only with your 
permission, except as required by law. No identifiable information will be reported. 

HOW WILL MY PRIVACY BE PROTECTED? 

Any identifiable information will be confidential to the researcher conducting the interview. 
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After the interview the data will be transcribed, and your name and any other potential 
identifiable information will be taken out from the transcript and replaced by a pseudo name. 
All data for analysis will be anonymised. No identifiable information will be presented in any 
conference o r  p u b l i c a t i o n . 

HOW WILL THE STUDY RESULTS BE USED? 

If you provide permission by signing the consent form, the findings from this study will 
be presented at conferences and published in academic journal(s). In any publication, 
information will be provided in such a way that you or the organisation you work cannot be 
identified. To ensure anonymity and confidentiality, you will only be known to the 
researcher(s) conducting the interview and the rest of the research team will be blinded to your 
name. 

WHAT TO DO NEXT IF YOU WOULD LIKE TO TAKE PART IN THIS RESEARCH? 

It is important that you read this information sheet carefully and contact me on  
or Nasrin.zamanijavid@student.uts.edu.au if there is anything that is unclear or you need more 
information. If you decide to participate, you will then sign a consent form, and participate 
in an interview that will take around one hour. 

WHO HAS FUNDED AND APPROVED THE STUDY? 

This study is being conducted by Nasrin Javid as part of the fulfilment of a Doctor of Philosophy 
degree. No funding has been received regarding this study. The study has been approved 
by the Human Research Ethics Committee of the University of Technology Sydney. (UTS HREC 
Approval Number ETH15-0137) 

WHO TO CONTACT FOR MORE INFORMAITON ABOUT THE STUDY? 

When you have read this information, if you have any questions or need to discuss this 
research further, please feel free to contact the researcher  on: Nasrin Javid, ph: , 
or email Nasrin.zamanijavid@student.uts.edu.au 

 

 

 

Thank you for taking time to consider this study. 
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If you have any concerns or complaints about this research, you may contact the Research Ethics 

Officer, University of Technology Sydney, (phone 02 9514 9772), email 

Research.Ethics@uts.edu.au, and quote this number (ETH15-0137). Any complaints you make will 
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Appendix 8: Consent form for Phase 2 

Understanding vasa praevia from the perspective of doctors and 

midwives 

 

I,…………………………………………………………………………………………………………………..of…………………………
…………………………………………….……………………………………………………………….agree to participate in 
the research project ‘Understanding vasa praevia from the perspective of doctors and  midwives’  
which has been approved by the University of Technology Sydney Human Research Ethics 
Committee (UTS HREC reference number ETH15-0137) being conducted by Nasrin Javid, 
Nasrin.zamanijavid@student.uts.edu.au, phone:  of the University of Technology  
Sydney for her degree in Doctor of Philosophy. 

 I understand that the purpose of this study is to explore the experience of obstetricians, 
maternal fetal medicine specialists, and midwives in the process of diagnosing vasa 
praevia and/or providing care for a woman who is diagnosed with vasa praevia. 

 I understand that I have been asked to participate in this research because I am currently 
practising as an obstetrician, maternal fetal medicine specialist, or midwife in Australia, 
and have been involved in the diagnosis of vasa praevia and/or care of a woman with vasa 
praevia in the last five years (2010-2015). 

 I also understand that my participation in this research will involve taking part in a 
telephone interview (for about 1 hour), which will be digitally voice recorded. 

 I confirm that I have read and understood the Participant Information Sheet attached to 
this from, which explains the aims of this research and possible risks of participation in this 
study. 

 I also understand that participation in this study is entirely voluntary and that I am 
free to withdraw from this study at any time, without giving a reason. My withdrawal 
will not prejudice my future relationship with the researcher or the University of 
Technology Sydney. 

 I am aware that the data collected up to the time I withdraw will form part of the 
research results. I understand that if I do not want my data to be included in the 
study, I must tell the researchers when I withdraw from this study. 

 I have had the opportunity to ask any questions related to this research, and the researcher 
has answered them fully and clearly. 

 I understand that my confidentiality and anonymity will be maintained and that the 
research data gathered from this project will be published in a form that does not 
identify me, the women or the hospitals in any way. 
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 I am aware that I can contact Nasrin Javid on nasrin.zamanijavid@student.uts.edu.au or 
her supervisor Professor Caroline Homer on caroline.homer@uts.edu.au if I have any 
questions or concerns about this research. 

 

……………………………………………………   /_  /_            …….…………………….    

(Participant) Please PRINT name    Date   Signature 

 

 

 

 

 

 

 

NOTE: This study has been approved by the University of Technology Sydney Human 

Research Ethics Committee. If you have any complaints or reservations about any aspect 

of your participation in this research which you cannot resolve with the researcher, you 

may contact the Ethics Committee through the Research Ethics Officer (Ph: +61 2 9514 

9772  Research.Ethics@uts.edu.au) and quote the UTS HREC reference number (ETH15-

0137). Any complaint you make will be treated in confidence and investigated fully and you 

will be informed of the outcome. 
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