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EXECUTIVE SUMMARY 

 

Objective 

To conduct a systematic review of interventions that increase either the uptake and/or the 

success rates of vaginal birth after caesarean (VBAC).  

Data sources 

An unrestricted search of CDSR (Cochrane Database of Systematic Reviews), CINAHL 

(Cumulative Index to Nursing & Allied Health), Ovid MEDLINE(R), MIDIRS (Maternity and 

Infant Care), and PsycINFO was undertaken to determine any studies that evaluated an 

intervention for VBAC. Government health websites and obstetric and midwifery professional 

organisation websites were searched. Reference lists of relevant articles, including any 

guidelines and reviews, were also examined.  

Study selection 

All studies that evaluated an intervention for increasing either the uptake of and/or the 

success of VBAC were considered for inclusion. Only study designs that involved a 

comparison group were included (i.e. randomised controlled trials, cohort studies, case 

control studies and before and after studies). Studies that did not report VBAC uptake or 

success rates were excluded. All studies were reviewed using the Critical Appraisal Skills 

Programme (CASP). 

Data extraction 

Data were extracted regarding the study design, the intervention being evaluated, sample 

size and outcomes. Studies were allocated to one of 11 categories depending on the 

intervention being evaluated.  

Data synthesis 

A narrative analysis was conducted. A meta-analysis was not included given the small 

number of studies in some categories and the heterogeneity of study design and quality. 

Results 

A total of 61 studies were included for the systematic review. There was a significant lack of 

randomised controlled trials. The majority of studies were cohort studies, both retrospective 

and prospective.  
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Clinical and non-clinical factors can have a significant impact on VBAC uptake and success. 

Non-clinical factors includes the existence of national guidelines which influence practice, 

but a greater effect is seen when institutions develop local policies and guidelines, adopt a 

conservative approach to caesarean section, utilise opinion leaders to encourage clinicians 

in the practice and promotion of VBAC, and provide feedback to obstetricians regarding 

caesarean section and VBAC rates. Individual clinician characteristics such as lower 

caesarean section rates for obstetricians, and directed information programs for women can 

impact on the number of women choosing and succeeding in VBAC. Clinical factors such as 

pelvimetry, cervical ripening agents, induction of labour and use of oxytocin are likely to 

decrease the uptake and/or success of VBAC, although VBAC success is not compromised 

by women who are augmented early in labour. The likelihood of VBAC success and/or 

uptake is uncertain in relation to health insurance status, the use of scoring systems, 

cervicograms from previous labours, double layer uterine closure techniques for primary 

caesarean sections, and the use of epidural anaesthesia. Further research is needed into 

interventions that increase VBAC rates, particularly high quality controlled trials. 

 



 
8 

INTRODUCTION 

 

Most of the increase in rates of caesarean section (CS) is due to repeat caesarean in a 

subsequent pregnancy [1, 2]. The UK National Sentinel Caesarean Section Audit 

demonstrated that whilst the rate of VBAC was 33%, this varied between units from 6% to 

64% [2]. In Australia in 2006, only 17% of women with a history of CS gave birth vaginally 

[3]. The reasons are not well researched but may include: fear of uterine rupture in a 

subsequent labour and birth; fear on the part of health care providers who do not offer any 

choice other than a repeat caesarean; and, convenience. An Australian study demonstrated 

how discourses with women, positioned caesarean section as a preferential means of birth 

and as the safe and ordered option [4].  

 

There is no doubt obstetricians‟ fear of litigation and/or desire for convenience also 

contributes to rising rates of caesarean section [5]. However, other researchers have 

suggested that maternal preference is a factor driving increasing rates of caesarean section 

[6] because women fear the pain of vaginal birth [7], have concerns about postpartum sexual 

function [8] and the safety of the baby [9]. A range of personal and societal reasons, 

including fear of birth and perceived inequality and inadequacy of care, underpins requests 

for elective caesarean [10]. The evidence for large numbers of women requesting caesarean 

in the absence of clinical indications has been shown to be weak in a recent study [7]. 

Psychological issues and maternal perceptions of risk were found to be significant factors in 

many maternal requests. Nonetheless, maternal request was perceived by obstetricians to 

be a major factor in driving the caesarean section rate upward. 

 

Caesarean section is not without risk to the woman and the infant in both the short and long 

term [11-15]. There is also evidence that women who give birth by CS have more negative 

perceptions of their birth experience, themselves and their infants, exhibit poorer parenting 

behaviours and may be at higher risk for postpartum mood disturbance compared to women 

delivering their infants vaginally [16].  

 

There is evidence that the success of a trial of labour (that is, a vaginal birth after a prior CS) 

has a probability of 74% [17] or greater and that trial of labour is more cost-effective and 
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provides a higher quality of life [1, 18]. It is therefore offered as a choice in many health 

settings. Understanding the most effective interventions for increasing the rate of successful 

vaginal birth after a primary CS is critical. 

 

A number of interventions have been shown to be effective in increasing women‟s 

knowledge about birth choices, increasing VBAC, and/or reducing CS rates [19, 20]. No 

meaningful evaluation of literature on interventions that increase the rate of uptake and/or 

success of VBAC has been brought together before. Some interventions have been found to 

be useful for women having their first baby while others have been shown to be useful in 

improving the vaginal birth rate after caesarean. None have been comprehensively 

disseminated into an overall package of care with the aim of increasing the rate of normal 

birth and particularly after CS. Addressing a complex issue such as this requires a broad 

approach drawing on the skills and expertise of a range of disciplines both within and outside 

of health.  

 

The aim of this study therefore was to identify the most effective ways to increase the rate of 

VBAC. The focus was on identifying the most effective interventions (before and during 

pregnancy and during labour) that would increase both the uptake of attempted VBAC 

and/or the rate of successful VBAC. We concentrated on studies where there was a 

comparison group in order to address this aim.  

 

This technical report describes the search methods used, explains the selection criteria, 

categorisation and evaluation methods, and reports the studies using non-clinical and clinical 

categorisation of intervention to increase the uptake/success of VBAC. Each category will 

conclude with a summary of the value of each specific intervention. A discussion will follow, 

with the limitations of the report. The appendices list the excluded and included studies. 
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METHODS 

 

The study sought to review randomised trials and non-randomised controlled studies that 

evaluated any intervention designed to either: (1) increase the proportion of women 

choosing a VBAC; or, (2) increase the VBAC success rate.   

 

Published evidence on interventions that take place before and during pregnancy and during 

labour, in women who have had a previous caesarean section were identified through a 

search of the literature. In particular, the comparison of an intervention, or combination of 

interventions, with no intervention and with other interventions, was sought.  

 

TYPES OF OUTCOME MEASURES 

The outcome measures were VBAC uptake and/or success rates related to each particular 

intervention studied. Each category included studies that varied greatly in their analytical 

methods. Appendix 2 summarises the included studies. 

 

SEARCH STRATEGY 

Unrestricted searches for published articles pertaining to interventions to increase the uptake 

of VBAC and interventions to increase the success of attempted VBAC, were made using 

the databases CDSR (Cochrane Database of Systematic Reviews), CINAHL (Cumulative 

Index to Nursing & Allied Health), Ovid MEDLINE(R), MIDIRS (Maternity and Infant Care), 

and PsycINFO. Government health websites in all states of Australia, and obstetric and 

midwifery professional organisation websites in Australia and internationally, were also 

searched. Reference lists of relevant articles, including any guidelines and reviews, were 

examined as well. In particular, the reference list in the extensive review by Guise and 

colleagues [1] was examined to identify any additional studies to include in this review. No 

restrictions on year of publication were imposed. Systematic reviews were used to source 

further publications but were not included in the review. Only primary sources were 

considered appropriate for this review. 
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Key word searches were performed using each of the terms “Intervention” and “Pregnancy 

Outcome” with “Vaginal Birth After C(a)esarean”, “VBAC”, “Trial of Labo(u)r “, “C(a)esarean 

Section”, and “C(a)esarean Section, repeat”. 

 

The search was restricted to „research‟. There were over 1300 articles identified. All 

potentially eligible studies were published between 1984 and 2008 (Figure 1). 

 

SELECTION CRITERIA AND CATEGORISATION 

The abstract from each article was assessed to determine relevance to the specific aim of 

the review. Initially, inclusion criteria were limited to articles that described interventions to 

increase the uptake of VBAC or the increased success of attempted VBAC. Duplicate 

articles that described the same study were removed with the article that described the 

primary outcome for the trial being retained. This reduced the number of eligible studies to 

174 (Table 1). Discrepancies were checked with at least one other author. 

 

The full text of each potentially eligible article was then sought and examined in more detail 

to determine their relevance to the review and final inclusion. Studies were considered 

relevant if they fulfilled the following criteria: 

 The participants (or a distinct subgroup of participants) were women eligible 

for VBAC, 

 The study (or a section of the study) was concerned with an intervention that 

addressed uptake or the success of VBAC, „Intervention‟ refers to something 

that can be used before or during pregnancy or in labour to impact VBAC 

outcomes. It does not include factors that may be clinically relevant but 

unalterable (e.g. whether or not women had a successful vaginal birth prior to 

the caesarean).   

 The outcomes of VBAC uptake or VBAC success rates were reported in the 

study. These outcome measures were defined by the individual authors of the 

studies; and  
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 The study design (or part of the study) involved a comparator group, i.e. 

randomised controlled trials, cohort studies (prospective or retrospective), 

case control studies and before and after studies. Cohort studies were 

defined as those involving two groups which differ by whether or not they 

received an intervention and then outcomes for these two groups were 

analysed. Case-control studies were defined as those where the groups were 

defined based on the outcome (e.g. successful VBAC vs unsuccessful VBAC) 

and then groups were studied to determine exposure to the intervention. 

Study designs were assessed and allocated according to the above definition 

regardless of how the study authors classified the study within the publication. 

Study types for inclusion in this review could be allocated based on a subset 

of the population. For example, a cross-sectional study may be allocated to 

“retrospective cohort” if it reported two groups of women, one who underwent 

induction of labour and one who did not, and their respective outcomes in 

relation to VBAC. 

 

Figure 1 shows the number of studies that were excluded from analysis and their reasons for 

exclusion. From the initial search results of 174 articles, there were 96 exclusions (Appendix 

1). Thirty-five studies were excluded because they did not include a comparison group [21-

54]. Nine studies were excluded because they used inappropriate comparison groups for this 

review [56-64]. For example, some studies used a comparison group of women without a 

previous caesarean or a group of primiparous women. Thirty studies were excluded because 

they were either not an intervention to increase VBAC uptake or success (e.g descriptive 

studies) or they were not interventions that were specific to VBAC [55-84]. For example, 

some studies looked at ways of reducing CS rates, of which women with a previous section 

formed part of the study group, along with women without a previous caesarean. Ten studies 

were excluded because they did not specifically report on VBAC uptake or success rates 

[85-94]. Notably, there were some very large studies in this exclusion category that reported 

only on uterine rupture rates and other adverse outcomes from VBAC but did not report 

VBAC uptake or success rates. Twelve review papers were also excluded [95-106]. This left 

a total of 78 studies (Appendix 2).  

 

After reading the abstracts of eligible articles, the type of intervention was broadly described. 

A thematic content analysis of these types of interventions was undertaken to identify eleven 
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major categories. These categories were created after grouping the articles based on type of 

intervention. They were then divided into clinical and non-clinical factors. Clinical factors 

were those that directly affected the outcome measures (e.g. Induction/augmentation of 

labour, use of imaging), and non-clinical factors indirectly affected outcome measures (e.g. 

information/guidelines for providers, context/style of care).  Table 1 provides an overview of 

the number of studies in each category. Half of the studies used a retrospective comparative 

cohort study design. The next highest number of studies used a prospective cohort design 

with the smallest group being the randomised controlled trial.  
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Figure 1: A flowchart of excluded and included studies 

 

 

Citations identified in Ovid Medline(R), 
CINAHL, CDSR, MIDIRS, PsycINFO databases 

(n= >1300)

Excluded (n= >1120) were articles that did 
not describe interventions to increase the 

uptake of VBAC or the increased success of 
attempted VBAC. 

Full text articles selected for potential 
inclusion (n=174)

96 Exclusions:                                                      
1. no comparison group  (n=35)                             
2. innapropriate comparison groups (n=9)                                                              
3. did not have an intervention to increase 
VBAC uptake or success  (n=30)                     
5. did not specifically report on VBAC 
uptake or success  (n=10)                               
6. review papers (n=12)

78  studies

CASP rating

Good (n=31)                          

Fair (n=30)             

Poor (n= 17) - excluded

61 studies: 

27 reporting non-clinical interventions, and 

34 reporting clinical interventions
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Table 1: Studies selected for potential inclusion in 11 categories  

 Name Number of 

articles 

Randomised 

controlled 

trials 

Retrospective 

cohort studies 

Prospective 

cohort studies 

Reviews Other 

Non 

clinical 

factors 

Information / guidelines for providers 19 2 8 7 2 0 

Context / style of care 36 0 27 7 1 1 

Information for women 25 4 2 7 0 12 

Clinical 

factors 

Induction / augmentation of labour 48 4
#
 24 13 6 1 

Imaging (MRI, X-Ray) 16 1 6 7 2 0 

Evidence-based criteria 12 0 10 1 0 1 

Partograms and cervical dilation 

patterns 

4 0 1 1 0 2 
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Ultrasonography 2 0 0 2 0 0 

Closure of primary CS 7 1 5 0 1 0 

Waterbirth 2 0 0 2 0 0 

Epidural anaesthesia 3 0 3 0 0 0 

 TOTALS 174 12 86 47 12 17 

#Five additional trials were excluded as they did not specially recruit women with a previous caesarean – these trials included small 

numbers of women with a previous caesarean in the overall sample.  
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Each of the randomised controlled trials was evaluated separately by two 

reviewers, according to six questions [107]. One point was given for each question 

answered positively for a total of six points. Thus, the highest score a study could 

receive was six (6). Studies that scored a total of six points were deemed to be of 

high quality and studies with a score of 0 were deemed to be of poorest quality. It 

was decided that studies with a score of 50% or greater would be included in the 

review. All 11 identified randomised controlled trials scored 50% or greater.  

 

All studies were then reviewed using the Critical Appraisal Skills Programme 

(CASP) [108]. CASP is a specifically developed internationally-used program 

designed to encourage an evidence-based approach to health and social 

care.  Scores were given related to quality: <5 – Poor, 6-9 – Fair, and 10-12 – 

Good. Thirty-one studies were classified as „good‟, 30 „fair‟ and 17 „poor‟. Studies 

deemed poor were evaluated by a second reviewer to confirm their exclusion. After 

CASP evaluation, there were no studies that fit the criteria in categories related to 

partograms and cervical dilation patterns (category 7), ultrasonography (category 8) 

and waterbirth (category 10). 

 

Within each category there was insufficient number of studies and too much 

variation (heterogeneity) in study design and reporting to warrant a meta-analysis. 

This review, then, will describe the findings from the literature search without 

combining the data in statistical analysis.  
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RESULTS  

 

The search found 11 RCTs concerning any interventions for increasing VBAC 

uptake or success. Included studies were cohort studies (n=39), before and after 

studies (n=10), and case-control studies (n=1). Table 2 lists the number of studies 

in each category. 

 

Table 2: Numbers of studies in each category 

Category Category Title Number of studies 

1 Information/guidelines for 
providers 

2 RCTs  

10 before and after studies 

2 Context/style of care 10 retrospective cohort studies  

1 case-control study 

3 Information for women 3 RCTs  

1 prospective cohort study 

4 Induction/augmentation of labour 4 RCTs 

6 prospective and  

8 retrospective cohort studies 

5 Imaging (MRI, X-ray) 1 RCT 

3 prospective and 

3 retrospective cohort studies 

6 Evidence-based criteria 5 retrospective cohort studies 

7 Partograms and cervical dilatation 
patterns 

No eligible studies 

8 Ultrasonography No eligible studies  
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Category Category Title Number of studies 

9 Closure of primary CS 1 RCT  

2 retrospective cohort studies 

10 Waterbirth No eligible studies 

11 Epidural anaesthesia 1 prospective cohort study 

 

The results of this systematic review will be presented in two sections. The first 

discusses the results regarding non-clinical factors that may influence VBAC, 

including the use of guidelines, audit and feedback for clinicians, clinician 

characteristics, information for women and women‟s health insurance status. The 

second section discusses the findings regarding clinical interventions that may 

influence VBAC. These include induction or augmentation of labour, x-ray 

pelvimetry in pregnancy, scoring systems to predict successful VBAC and epidural 

use in labour. The CASP rating is presented at the beginning of each category. A 

summary box is presented at the end of each category. 
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NON-CLINICAL FACTORS 

 

INFORMATION / GUIDELINES FOR PROVIDERS 

This category examined studies that looked at the effectiveness of information 

and/or guidelines addressing the practices surrounding VBAC provided to health 

care providers. Following CASP rating, two studies were excluded [109, 110]. This 

left 12 studies in the review. 

 

GUIDELINES 

Nine studies [111-119] (all before and after studies) assessed the impact of new 

guidelines, policies or programs for CS or VBAC (either local or national) on the 

uptake, success or overall rate of VBAC. Seven of these studies [112-114, 116-119] 

reported an increase in VBAC rates to varying degrees.  

 

NATIONAL GUIDELINES  

National guidelines were shown to increase the VBAC rate in four studies. Studnicki 

et al. [114] reported an increase in VBAC rates from 22% to 31% when state 

legislation was changed to mandate the distribution of practice guidelines regarding 

CS to all obstetricians working in the state (Florida, USA). Santerre et al.[113] 

demonstrated that the distribution of the ACOG guidelines on VBAC across 55 

hospitals led to an increase in VBAC rates from 12.6% to 18.5%. Kosecoff et al. 

[117] analysed the effect of the NIH Consensus Development Program on the 

VBAC rates in 10 hospitals in the USA and found that VBAC uptake increased from 

11% to 29% and the overall VBAC rate rose from 6% to 16%. Iglesias et al. [116] 

showed a remarkable increase in VBAC uptake (from 7% of eligible women to 79%) 

when a small community hospital changed its guidelines in line with the National 

(Canadian) Consensus Conference on Aspects of Caesarean Birth (NCCACB) for 

vaginal birth after CS. Lomas et al. [111], when assessing the impact of Canadian 

national guidelines in 140 hospitals, reported no change in VBAC rates when 

hospital data were analysed, although the majority of obstetricians and hospitals 

surveyed claimed a decrease in their use of repeat CS. 
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LOCAL POLICIES/PROGRAMS 

Three studies evaluated the impact of local guidelines, two of which showed a 

beneficial impact on VBAC rates. In studies on local hospital guideline changes, 

Sanchez-Romas et al. [112] showed a significant improvement in both the uptake of 

VBAC (32% to 84%) and the success of VBAC (65% to 83%) when clinicians were 

encouraged to take a more conservative approach to CS. Myers and Gleicher have 

published two studies demonstrating the short and long term impact of a hospital 

initiative to reduce its CS rate [118, 119]. Following the changes, the uptake of 

VBAC in the hospital increased from 45% to 86%, and remained high after six years 

despite the fact that the proportion of women presenting with a repeat CS doubled 

(from 7% of women to 14%). Likewise, the success rates of VBAC improved from 

53% to 70% and continued to improve to 78% six years later.  

 

The only study in this category to report a negative result was Blanchette et al. 

2001, in Massachusetts, USA, who demonstrated that, despite encouraging all 

obstetricians to promote VBAC more often, there was a 7% decline in VBAC rates 

in the four year study period. This was consistent with national trends of declining 

VBAC at the time, and demonstrates that hospital management and policies are not 

the sole driving forces behind obstetric decision making.  

Summary Box 1 

 

AUDIT AND FEEDBACK  

Three studies [120-122] (two RCTs and one before and after study) assessed the 

impact of regular audits and feedback to clinicians regarding CS rates. Bickell et al. 

National and local guidelines can have a significant impact on VBAC rates, particularly by 

increasing the number of women who attempt VBAC. Guideline changes that are implemented 

at a local level, and therefore perhaps more likely to be owned and driven by the clinicians 

working in the institution, appear to have a greater effect on practice than guidelines that are 

developed and distributed to large scale organisations.  
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[120], in a cluster randomised controlled trial demonstrated no difference between 

hospitals that underwent the audit process and those that did not, although an 

overall increase in VBAC rates was observed in all hospitals across the period 

studied.  

 

Lomas et al. [121] also conducted a cluster RCT which randomised hospitals to one 

of three groups: no intervention (n=8); opinion leader intervention (n=4); or, audit 

and feedback intervention (n=4). The opinion leader intervention included having 

self identified physician leaders in the hospitals. These physicians attended a 1½ 

day workshop on evidence for the practice guideline on VBAC produced by the 

Society of Obstetricians and Gynecologists of Canada and ongoing contact over a 

12 month period that consisted of regular information on topics that might have 

been of concern to the opinion leaders and their colleagues, the hosting of a 

meeting with an expert speaker and encouraging of educational contacts and 

opportunities. The audit and feedback intervention consisted of establishing a 

criteria for the indication for CS in women with a prior CS, having medical audits of 

the charts of all women with a previous CS and holding regular meetings of the 

entire department for feedback and discussion about the audit results and the 

disparities between the criteria and actual practice. There were significant 

differences in the rates of women offered a VBAC (opinion leader 74%, audit and 

feedback 56%, no intervention 51%, p = 0.002), rates of women attempting a VBAC 

(opinion leader 38%, audit and feedback 21%, no intervention 28%, p = 0.007), 

VBAC rates (opinion leader 25%, audit and feedback 12%, no intervention 14%, p = 

0.003), and elective CS rate (opinion leader 54%, audit and feedback 70%, no 

intervention 67%, p = 0.001). There were no significant differences in rates of 

emergency CS, although opinion leaders seem to have a greater impact in 

increasing both the uptake of VBAC and the VBAC success rates than audit and 

feedback.  

 

The final study assessing audit and feedback to clinicians was a prospective before 

and after study by Naiden and colleagues [122]. Individual obstetricians were 

audited regarding the CS rates and those with high rates were often asked to 

defend their decisions. Over a ten year period, the overall CS rate in the hospital fell 
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from 16.6% to 10.9% of all births and remained low. This was primarily due to a 

reduction in the repeat CS rate, and an increase in VBAC uptake from 35.6% to 

54.5%. There was no difference in the success rates of women attempting a VBAC 

in this period, demonstrating that a significant contribution to increasing the overall 

VBAC rates comes by increasing the uptake.  

Summary Box 2   

 

CONTEXT / STYLE OF CARE  

One study was excluded from this category after a CASP rating of poor [123]. This 

left 11. 

This category examined different hospital (e.g. size, tertiary or non-tertiary) and 

physician characteristics (e.g. obstetrician or GP), and health insurance status in 

relation to VBAC uptake and/or success. 

 

HOSPITAL AND/OR PHYSICIAN CHARACTERISTICS 

Eight studies [124-131] (seven cohort and one before and after study) assessed the 

impact of hospital/clinician characteristics on the number of women attempting and 

achieving VBAC. Two studies report that VBAC is more likely to occur in university 

or teaching hospitals [125, 129], with one study [126] reporting no difference. 

Chang et al. [124] reported lower VBAC success rates for women in large volume 

hospitals, although they do not report on the levels of uptake of VBAC by hospital 

type. Interestingly, one study [128] reported that, although VBAC uptake varied 

from hospital to hospital, hospitals which “allowed women to labour longer” had 

higher rates of successful VBAC, regardless of uptake.  

 

Audit and feedback studies have the potential to make a significant difference in the uptake and 

success of VBAC. However, opinion leaders are more likely to guide a change of practice than 

audit and feedback. 
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A large study by Goldman et al. [127] assessed the hospital and physician 

characteristic that affected VBAC rates. They reported that women were more likely 

to have a VBAC in hospitals with intermediate or high „obstetric resource capacity‟ 

(i.e. presence of obstetricians, number of births a year, number of beds), with 

intermediate or high „degree of obstetrical and neonatal specialization‟, with a 

female physician, with an obstetrician rather than a GP, in hospitals with lower 

overall CS rates, and in hospitals with more than 50 births per year. Russilo et al. 

[131] did not replicate the findings of Goldman et al. with respect to obstetric care 

vs GP care. They found that women under the care of a family physician were 

much more likely to attempt a VBAC (81.1% vs 50.6%) and were more likely to be 

successful (76.1% vs 64.3%). Lagrew et al. [130] found that, within a cohort of 

women who were under the care of an obstetrician, women were much more likely 

to attempt (75.7% vs 45.2%) and achieve (83.2% vs 66.4%) VBAC if their 

obstetrician had an overall CS rate below 15% compared with those whose overall 

rate was greater than 15%.  

Summary Box 3 

 

HEALTH INSURANCE STATUS 

Three studies [132-134] examined the effect of health insurance status on women‟s 

uptake or success of VBAC. All were retrospective cohort studies and all compared 

women with private health insurance to women under the public system or the 

Medicaid system (the USA‟s health program for eligible individuals and families with 

low incomes and resources).  

 

Misra et al. [133] reported no difference between the group regarding uptake or 

success of VBAC. Wagner et al.[134], however, reported that privately insured 

women were less likely to attempt VBAC (50% vs 64%) and that success rates 

Hospital and physician characteristics vary markedly and may reflect cultural expectations, fear 

of liability, confidence and competence in certain skills and levels of importance placed on 

evidence based care. It is therefore not surprising that studies showed varying results regarding 

the impact of hospital and physician characteristics on the uptake and success of VBAC.  
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were also lower in this group. Similarly Stafford  [135] found VBAC rates 

significantly lower in privately insured women (8.1%) as opposed to women using 

the public system (24.8%). Hanley et al. [132] did not report specific VBAC rates but 

reported that privately insured women were seven times more likely to have an 

elective repeat CS following a previous CS.  Santerre [113] (placed in the category 

„information/guidelines for providers‟) also reported on the effects of private health 

insurance and found no differences in the rates of VBAC with privately insured or 

women cared for in the public system.  

Summary Box 4 

 

INFORMATION FOR WOMEN  

This category addressed the effectiveness of ways to provide information to women 

regarding VBAC and elective CS in order to observe whether VBAC uptake or 

success was increased. The impact of the provision of information to women 

regarding VBAC was addressed in five studies [19, 136-139], three of which were 

RCTs [19, 137, 138]. One study was excluded after a CASP rating of poor [139]. 

This left four studies. 

 

The first trial was designed to assess whether a prenatal education and support 

program promoting vaginal birth after caesarean section increased the probability of 

vaginal birth [137]. The trial was conducted in 11 hospitals in Canada and one in 

the USA. Women were randomised to either a verbal-based (individualised 

discussion) program or a document-based (pamphlet) prenatal program for those 

attempting a VBAC. Although statistically non significant, the VBAC rate was higher 

in the verbal-based program compared with those in the document-based program 

(53% and 49%, respectively; RR, 1.1; 95 % CI, 1.0 to 1.2). 

 

There is inconsistent evidence that having private health insurance may be a barrier to the 

uptake and success of VBAC. 
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The second trial was conducted in the United Kingdom (UK). The trial aimed to 

determine the effects of two computer-based decision aids on decisional conflict 

and mode of birth among 742 women with a previous CS [138]. There were two 

intervention groups and one control group who had usual care. Both interventions 

were delivered to women using a laptop computer after brief instructions from a 

researcher. The first intervention was an information program that provided 

descriptions and probabilities of clinical outcomes for mother and baby associated 

with planned vaginal birth, elective CS, and emergency CS. The second 

intervention was a decision analysis which recommended a mode of birth based on 

utility assessments performed by the woman combined with probabilities of clinical 

outcomes within a concealed decision tree. Women in the intervention groups had 

reduced decisional conflict compared with women in the usual care group. The rate 

of VBAC was higher for women in the decision analysis group compared with the 

usual care group although this was not statistically significant (37% and 30%, 

respectively; Adjusted OR, 1.42; 95% CI 0.94 to 2.14). 

 

The third trial was conducted in Australia. Shorten and colleagues [19] aimed to 

determine whether a decision-aid for women who have a previous caesarean 

facilitated decision-making about birth options in the subsequent pregnancy in a 

trial of 227 women. Women randomised to the intervention group were given a 

decision-aid booklet at 28 weeks‟ gestation describing the risks and benefits of 

elective repeat CS and trial of labour. The intervention group had a significant 

reduction in decisional conflict about choice of birth however the decision-aid did 

not significantly affect the rate of uptake of trial of labour or elective repeat CS. 

 

Cleary-Goldman et al. [136] conducted a prospective cohort study to assess the 

impact of an antenatal counselling program on women‟s choice for VBAC. There 

were 316 women in the study, 95 of whom participated in the counselling program 

and 221 who acted as the control group. Sixty three percent of women in the 

counselling program elected to attempt VBAC compared with only 38% in the 

control group. Of those electing a VBAC in the study group, 16 went on to have a 

CS before the onset of labour, resulting in 44 women who went into labour, 26 of 

whom had a vaginal birth. This gives a success rate of 59% for those women who 
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went into labour. No statistical values are given, but this figure appears lower than 

the 82% of the women electing VBAC in the control group who had a successful 

VBAC. 

Summary Box 5 

 

CLINICAL FACTORS 

The studies of clinical factors involved in the uptake and/or success of VBAC 

comprise categories: Induction/augmentation of labour, Use of imaging (MRI, X-ray, 

CT), Evidence-based criteria, Type of closure of primary CS, and Epidural use in 

labour. 

 

INDUCTION / AUGMENTATION OF LABOUR  

The largest number of studies in this review were in the category of Induction or 

augmentation of labour. Six studies were excluded after a CASP rating of poor 

[140-145] which left 18 studies. In order to effectively analyse this area, studies 

have been sub classified into Prostaglandin use / cervical ripening, Induction of 

labour (various methods), Oxytocin use (IOL or augmentation), and Other methods. 

As all studies compared either methods of augmentation or induction with one 

another, or with women in spontaneous labour, uptake rates of VBAC cannot be 

examined in these studies. VBAC success rate is therefore the reported outcome of 

interest for this review within this category.  

 

PROSTAGLANDIN USE / CERVICAL RIPENING 

The use of cervical ripening agents (prostaglandin or other agents) were reviewed 

in two RCTs [146, 147] and five cohort studies [148-152].  

Women may have a higher uptake of VBAC, and have reduced decisional conflict regarding their 

chosen mode of birth when given information individually, especially verbally. 
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Rayburn and others [146] randomised 294 women to either receive a weekly dose 

of 0.5mg intracervical prostaglandin E2 gel from 39 to 41 weeks or be managed 

expectantly. There was no difference in VBAC rates with 49 percent in both 

intervention and expectant groups. Taylor et al. randomised 42 women to receive 

either vaginal prostaglandin E2 (PGE2) followed by amniotomy three hours later or 

amniotomy and intravenous oxytocin [147]. These women had been advised to 

have an induction of labour due to pre-eclampsia or post dates pregnancy. This trial 

found no differences in the rate of VBAC. One woman had a uterine rupture in the 

prostaglandin group.  

 

Most of the cohort studies compared cervical ripening agents such as PGE2 [149-

152], or transcervical Foley catheter [148, 151] to women who laboured 

spontaneously. Two of these studies showed no difference in VBAC rates between 

the groups [149, 152], but both involved small numbers of women: Blanco et al. 

[149] included only 81 women in the study, 25 of whom received PGE2 for cervical 

ripening; Yogev et al. [152] was a study of over 1000 women, but only 97 of these 

received PGE2.   

 

Three cohort studies demonstrated that spontaneous labour was associated with a 

higher VBAC success rate than women who had undergone cervical ripening [148, 

150, 151]. Success rates for women who underwent transcervical Foley catheter 

cervical ripening ranged from 46% [151] to 56% [148].  

Summary Box 6 

  

Cervical ripening agents such as prostaglandins and transcervical Foley catheters may result in a 

lower VBAC success rate compared with women who labour spontaneously. 
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INDUCTION OF LABOUR (VARIOUS METHODS) 

Four cohort studies assessed whether or not induction of labour by any or multiple 

methods affected VBAC success rates. Methods for induction included artificial 

rupture of membranes (ARM), prostaglandin use, oxytocin infusion and various 

combinations of these methods. The studies in this category grouped all women 

together into „induction of labour‟ and compared them with women who went into 

labour spontaneously [153-155], whilst one study compared three different methods 

of induction [156].  

 

Three of the four studies comparing induction with spontaneous labour reported 

that induction of labour was associated with a lower VBAC success rate [153-155]. 

The largest of these studies was by Rageth et al. [154] which included 17,613 

women, 2,459 of whom were induced. The VBAC success rate for women 

undergoing induction of labour was 66%, which was lower than the 75% achieved 

by women who went into labour spontaneously.  

 

One study compared three different methods of inducing labour: artificial rupture of 

membranes, oxytocin infusion and the use of prostaglandins[156]. The study is 

small, containing only 81 women in total, and only three in the oxytocin group. No 

findings reached statistical significance although there was a trend towards higher 

rates of successful VBAC in women who had undergone an ARM for induction (with 

or without oxytocin) compared with those who received prostaglandins.  

Summary Box 7 

 

OXYTOCIN USE 

Induction of labour with ARM, prostaglandin use, oxytocin infusion and various combinations of 

these methods, is associated with a lower VBAC success rate. 
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Five cohort studies addressed the use of oxytocin for either induction or 

augmentation of labour. Four of these studies separated outcomes for women who 

were administered oxytocin for induction of labour and those who were given 

oxytocin for augmentation after a spontaneous onset of labour. One study [157] 

grouped together all women who received oxytocin regardless of the indication for 

use and compared them with women who did not receive any oxytocin.  

 

Flamm et al.[157] included 5,733 women attempting VBAC, of whom 1686 received 

oxytocin for either induction or augmentation. The number of women being induced 

compared with augmented was not specified. VBAC success was lower in the 

oxytocin group (68%) compared with the no-oxytocin group (78%), although the 

rates in both groups were still high.  

 

Of the remaining included studies, Flamm et al. [158] had the largest number of 

participants, with 405 women in the oxytocin group (149 for induction) and 1291 

women who did not receive oxytocin. Women who received oxytocin for 

augmentation at 3-4cm cervical dilatation achieved VBAC 72% of the time, and 

those who received oxytocin at 5-10cm had a 64% success rate. These two groups 

were not significantly different from one another, but both were different from the 

induction group, whose rate of successful VBAC was 56%. Women who did not 

receive oxytocin had a success rate of 78%. Overall, the oxytocin group achieved 

VBAC in 64% of cases, which was lower than the no-oxytocin group. 

 

The remaining four studies have varying results. Horenstein et al. [159] showed no 

difference in success rates for women who had been induced with oxytocin (72% of 

32 women) compared with those who had been augmented (69% of 257 women). 

When all women receiving oxytocin were grouped together, success rates were 

lower than women who did not receive oxytocin (89% of 443 women).  

 

Stronge et al. [160] included 13 women who were induced by oxytocin and 75 who 

were augmented. Due to the low induction numbers only augmentation rates were 
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reported and compared with 120 women who did not receive oxytocin. Women 

receiving oxytocin augmentation were less likely to achieve VBAC (63% vs 86%). 

However, when the authors undertook multiple logistic regression of factors 

associated with VBAC success, these findings were lost and only fetal head 

engagement on admission to hospital remained as a significant and independent 

determinant for successful VBAC.  

 

In contrast to all other studies in this category, Lai and Sidek [161] reported higher 

rates of successful VBAC in the presence of oxytocin. Numbers are small in this 

study (n=99), and results are as follows: 66 women went into labour spontaneously 

and did not require augmentation and 58% of them achieved VBAC; 22 women 

went into labour spontaneously but were augmented with oxytocin and 77% of them 

had a successful VBAC; and 11 women were induced with oxytocin and 82% 

achieved VBAC.  

 

Grubb et al. [162] tested the efficacy of early augmentation of labour using 

oxytocins in women who had ineffective contractions to decrease the requirement 

for CS in a sample of 197 women who had one or more previous CS and desired a 

trial of labour in the USA. Women were recruited to the study if they were 

experiencing uterine contractions at term with intact membranes, cervical dilation of 

less than 4 cm and a singleton vertex presentation. Women randomised to the 

intervention group received the usual care for women undertaking trial of labour 

with unknown uterine scars which included continuous electronic fetal monitoring 

and serial cervical examinations. Women who had persistent uterine contractions 

without cervical change after 4 hours received oxytocin augmentation. There were 

no statistically significant differences in the rate of vaginal birth (84% for the 

intervention group and 83% for the control group). There were five cases of uterine 

scar separation in the intervention group and none in the control group. Using 

oxytocin for ineffective contractions was associated with an increased risk of uterine 

scar separation. 
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None of the studies that reported maternal and neonatal morbidity or mortality by 

oxytocin use demonstrated a difference in any outcome including uterine rupture, 

neonatal mortality, Apgar scores, maternal haemorrhage, maternal blood 

transfusion, febrile morbidity, hysterectomy, uterine atony and perineal lacerations 

[157-159, 161]. These studies are likely underpowered to assess adverse outcomes 

such as uterine rupture. 

Summary Box 8 

 

OTHER METHODS 

The use of mifepristone was the other method of induction of labour studied in this 

category. Lelaidier et al. [163] randomised 32 women to either receive 200mg of 

mifepristone or placebo on days one and two of a four day period. Induction of 

labour was planned for all women at the end of the four day period as needed. The 

sample were women who were scheduled for planned induction for pre-eclampsia 

(7) post dates (between 41 and 42 weeks gestation) (21) and severe fetal growth 

restriction (4). The VBAC rates were 69% for the mifepristone group and 50% for 

controls which was not statistically significant given the small sample size. 

 

USE OF IMAGING (MRI, X-RAY, CT)  

This category examined the use of imaging techniques such as MRI, X-ray 

pelvimetry and CT scans used to predict likelihood of VBAC success. Five studies 

were excluded after a CASP rating of poor [164-168]. This left seven studies in this 

category. 

 

Most studies used imaging on all women and categorised them according to pelvic 

dimensions. Other studies evaluated the use of imaging in pregnancy compared to 

The use of oxytocin appears to be safe but may decrease the number of women achieving VBAC.  
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not using any imaging for women with a previous CS. These two designs will be 

discussed separately.  

 

STUDIES THAT USED IMAGING ON ALL PARTICIPANTS 

Five studies [169-173] included women who all underwent imaging (x-ray 

pelvimetry and fetal ultrasonography) and compared groups of women (e.g. 

„adequate‟ pelvis vs „inadequate‟) within this cohort. Definitions of pelvic adequacy 

differed slightly between studies, but the authors‟ definitions have been used. 

Regarding uptake of VBAC, studies that assessed this outcome showed an 

overwhelming reduction in the number of women attempting VBAC following 

classification of „inadequate‟ pelvis [169, 170]. In one study [169], the VBAC uptake 

rates for women with an „inadequate‟ or „adequate‟ pelvis were 27% and 95%, 

respectively. Other study authors stated that women with an „inadequate‟ pelvis 

were advised to have an elective CS, even when they otherwise fulfilled the criteria 

for VBAC [174]. In most studies it is unclear as to how much the reduction in uptake 

is associated with clinician input or maternal choice following the judgement of 

maternal adequacy. Regarding success rates of VBAC for these cohorts of women, 

three studies reported no difference in this outcome with respect to pelvic adequacy 

[169-171].   

 

IMAGING VS NO-IMAGING 

Three studies compared women who underwent imaging in pregnancy compared 

with women who did not undergo imaging with respect to the uptake and success of 

VBAC [170, 174, 175].  Thubisi et al. conducted the only RCT on the subject which 

involved 288 women. Women in the control group had standard antenatal care 

which included a clinical pelvic assessment and underwent a postpartum X-ray 

pelvimetry. Of the 144 women in the intervention group, 84 were considered to 

have an adequate pelvis on X-ray pelvimetry and 23 of these delivered vaginally 

(28%). All women considered on antepartum X-ray pelvimetry to have an 

inadequate pelvis had a CS. Of the 144 women in the control group, 44 percent 

gave birth vaginally. In the control group, 33 of the 60 women (55%) who had a 

vaginal birth were assessed to have an „inadequate pelvis‟ based on postpartum X-
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ray pelvimetry and would have had a CS if this information had been known 

antenatally. This trial provides strong evidence that X-ray pelvimetry is a poor 

predictor of VBAC success and might unnecessarily increase CS rates.  

 

Mahmood et al., in a retrospective cohort study of 239 women, found no difference 

in either outcome between those with imaging and those without. However, within 

the imaging group, women with an „adequate‟ pelvis were more likely to attempt 

VBAC than those with an „inadequate‟ pelvis (as discussed above). The third study, 

a prospective cohort study by Abu-Gazzeh et al. involving 219 women, 

demonstrated that imaging in pregnancy had a negative effect on the uptake of 

VBAC. All women involved in the study initially had a preference for VBAC over 

repeat CS. However, for women in the pelvimetry group, 23% were told they had an 

„inadequate‟ pelvis and had their baby by repeat CS before the onset of labour. This 

led to an overall VBAC rate of 49% in the pelvimetry group compared with 78% in 

the group who did not have pelvimetry. Most of this difference was accounted for by 

the number of women in the pelvimetry group who underwent elective CS, although 

success rate in the pelvimetry group was also lower than the no-pelvimetry group 

(64% vs 78%). 

Summary Box 9 

 

EVIDENCE-BASED CRITERIA FOR PREDICTION OF SUCCESS 

This category examined five studies using evidence-based criteria, such as tools, 

for predicting the success of VBAC. 

 

Within this category, three studies reported on the outcome of a scoring system for 

predicting the success of VBAC [176-178]. All three used different scoring tools and 

were conducted retrospectively on women who had attempted VBAC. Scoring 

Women who have x-ray pelvimetry have a reduced uptake of VBAC, and have higher caesarean 

section rates. X-ray pelvimetry is a poor predictor of the outcome of a trial of labour. 
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systems are tools to determine predictability of events occurring. Another example 

of a scoring system is the Bishop‟s score (used to determine cervical favourability). 

 

Vinueza et al. [178] assessed the ability of a scoring system designed by Troyer 

and Parisi [55] to predict VBAC success. Women were given a score of 1 for each 

of the following: no previous vaginal birth, prior CS for dysfunctional labour, 

induction of labour for current birth, non-reassuring fetal heart rate trace on 

admission. The authors demonstrated an inverse relationship between the score 

and successful vaginal birth. That is, women who scored 0 (who had a previous 

vaginal birth, CS was not for dysfunctional labour, no induction required and 

reassuring fetal heart rate) had a 98% chance of successful VBAC. Women with a 

score of 1 had a 69% success rate; a score of 2 had a 40% success rate; and a 

score of 3 had a 33% chance of achieving VBAC.  

 

Hashima et al. [177] and Flamm et al. [176] both employed similar techniques for 

their studies. Each used one multivariate analysis on a cohort of women attempting 

VBAC to establish factors associated with success and then tested the newly 

developed scoring system on a different cohort of women attempting VBAC. 

Hashima et al. found that nonrecurrent prior caesarean indication, no history of a 

macrosomic infant, and no current maternal anaemia were associated with VBAC, 

and assigned women a score of 1 for each criteria they fulfilled. A linear relationship 

between score and VBAC success was seen, with success rates of 25%, 49%, 53% 

and 67% for scores 0, 1, 2 and 3 respectively in the validation group. Flamm et al. 

determined five factors to be associated with successful VBAC: age (under or over 

40 years), vaginal birth history, CS for reasons other than failure to progress, 

cervical effacement at admission and cervical dilation of 4cm or more at admission. 

The scoring system used was more complex than that of Vinueza et al. or Hashima 

et al., with some factors having several options for assigned score. The maximum 

achievable score was 10, but less than 3% of women achieved a score of 9 or 10. 

Again, a linear relationship was noted between the score and the likelihood of 

successful VBAC. Women who scored 0-2 had a 49% chance of VBAC, compared 

with 95% of women who score 8-10. This large study‟s participants were women 

who had chosen a TOL. 
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One study [179] examined the usefulness of a modified version of the commonly 

used Bishop‟s score to predict the success of induction of labour for women with a 

previous CS. The Bishop‟s score is an assessment of cervical favourability, often 

used to determine the likelihood of a successful induction of labour. Six hundred 

and eighty five women who underwent an induction of labour following a previous 

CS were included in the retrospective cohort study. Participants were categorised 

into four groups dependant on their modified Bishop‟s score. The study 

demonstrated a linear relationship between the modified Bishop‟s score and the 

rates of successful VBAC. Women in the lowest category had a VBAC success rate 

of 58% compared with 97% for women in the highest category. It is probably not 

surprising that women with a more „favourable‟ cervix at the commencement of 

induction were more likely to achieve VBAC. The practical application of this 

scoring system would be difficult, however, as even women with low scores had a 

good chance of having a successful VBAC. The clinical value is limited, therefore, 

as it would be unethical to advise women with a low modified Bishop‟s score to 

have a repeat CS given their chances of VBAC success are still moderate.  

 

Pickhardt [180] examined 19 variables to determine women‟s likelihood of a 

successful VBAC. He concluded that almost all women should attempt a VBAC, 

and that there were very few predictive factors of successful or unsuccessful VBAC 

that could be used to enhance the care of women. 

Summary Box 10 

 

TYPE OF CLOSURE OF PRIMARY CAESAREAN SECTION  

One randomised controlled trial [181] and two retrospective cohort studies [182, 

183] examined the effect of the closure technique of the primary CS on VBAC 

Some large-study scoring systems devised to predict VBAC success have some clinical value. 

However, with all systems, women who score unfavourably can still achieve a VBAC, and as such, 

scoring systems have limited merit.  
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success rates. All three studies compared a single layer closure (where a single 

layer of sutures is used on the incision) with a double layer closure (where two 

layers of sutures are used). The RCT was a follow up study of an original 

randomised controlled trial conducted to examine the short term effectiveness of 

closure using one versus two layers of a locking suture in a CS [184]. Four years 

after the original study, 164 women from the original sample who had had a 

subsequent birth at the study institution were identified [181]. The demographic 

characteristics were similar in the 83 women who had had one layer closure and 

the 81 women who had had two layer closure. There were no significant differences 

between the groups in rate of VBAC.  

 

The two retrospective cohort studies included had large numbers of women 

involved (948 and 768) but only a small proportion in each study had single layer 

uterine closure (35 and 267, respectively). Both studies found no difference in 

VBAC uptake or success between single and double layer closure of the primary 

CS.  

 

One study [85] was excluded from the analysis as it did not report VBAC uptake or 

success rates. The findings of this large retrospective cohort study involving 1980 

women demonstrated an increased uterine rupture rate for women with a single 

layer closure compared to women with a double layer closure. Although CS closure 

techniques may be an important consideration regarding choice of mode of birth for 

subsequent pregnancies, this review was primarily concerned with the uptake and 

success rates of VBAC and it is outside the scope of this review to examine the 

rates of uterine rupture. It is impossible to use uterine rupture as a proxy for 

success rate as there are many factors involved in the decision to have a repeat CS 

and uterine rupture is a much rarer event than unsuccessful VBAC.  

Summary Box 11 

There is no difference in rates of VBAC success between different methods of closure of the 

primary caesarean section 
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EPIDURAL USE IN LABOUR  

Two studies were identified in this category. One study was excluded after CASP 

rating [185]. The other assessed the use of epidural analgesia in labour on the 

success of VBAC [186]. Stovall et al.[186] conducted a prospective cohort study of 

272 women and found that VBAC success rates were reduced in those women who 

used an epidural in labour (74.5%) compared with those who did not (85.7%), 

however rates were high in both groups.  

Summary Box 12 

 

The table below provides a summary of the 11 categories and their impact on 

uptake and success of VBAC. 

 

  

There is insufficient evidence to ascertain whether epidural use in labour contributes to VBAC 

success 
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Table 3: Summary of findings  

Intervention Likely to 

increase 

VBAC uptake 

and/or 

success 

Likely to 

decrease 

VBAC uptake 

and/or 

success 

Likely to 

make no 

difference 

Effects 

uncertain 

National 

guidelines 

    

Local 

guidelines 

    

Audit and 

feedback 

    

Hospital / 

physician 

characteristics 

    

Insurance 

status 

    

Information for 

women 

    

Cervical 

ripening agents 

    

Induction of 

labour 

    

Oxytocin use     
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Intervention Likely to 

increase 

VBAC uptake 

and/or 

success 

Likely to 

decrease 

VBAC uptake 

and/or 

success 

Likely to 

make no 

difference 

Effects 

uncertain 

Early 

augmentation 

    

Assessment of 

pelvic 

adequacy by 

imaging 

    

Scoring 

systems 

    

Cervicogram 

from previous 

labour 

    

Double layer 

uterine closure 

at CS 

    

Epidural use in 

labour 
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DISCUSSION 

 

There is a growing body of literature concerned with outcomes of an attempted 

vaginal birth for women with a previous caesarean. Many of these studies report 

success rates of VBAC but are heavily focused on the adverse outcomes for 

mother and baby of a trial of labour.  There are fewer studies concerned with 

interventions to increase the uptake or success rates of VBAC, and fewer still that 

use a comparator group to assess the efficacy of any intervention. This search 

returned 61 eligible studies for inclusion in the systematic review (CASP rating 

„good‟ or „fair‟). It is clear from the small number of RCTs that were discovered 

during the search that there is a need for more high quality evidence regarding 

interventions that improve VBAC outcomes. The majority of included studies were 

retrospective cohort, prospective cohort and before and after studies. These study 

designs have inherent flaws, and as such, are a limitation to this review 

 

The small number of studies that are included in each category meant that it was 

inappropriate to conduct a meta-analysis on the included studies. Although there 

were a large number of studies in the category Induction/augmentation of labour, it 

was necessary to divide this category into the following sub-categories: 

prostaglandin use/ cervical ripening, induction of labour (various methods), oxytocin 

use, and other methods.  Furthermore, there was significant heterogeneity between 

study methods, and many included only a small number of participants. The results 

of this systematic review, therefore, cannot determine the size of the effect of each 

intervention but will involve a discussion regarding the likelihood of whether or not 

each intervention will increase or reduce VBAC uptake or success, based on the 

evidence available.  

 

NON-CLINICAL FACTORS 

Non-clinical factors can have a significant impact on uptake and success rates of 

VBAC. It appears that local ownership of the desire to reduce CS rates or increase 

VBAC rates may be the most influential non-clinical factor in improving uptake and 
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success rates of VBAC. This would explain why studies assessing local hospital 

policies or guidelines regarding the management of women with a previous CS 

showed a greater impact on uptake and/or success rates than studies that 

assessed the impact of national guidelines for VBAC. The effect of national 

guidelines is watered down by institutions that ignore them. Furthermore, there is 

evidence to suggest that (not surprisingly) the attitudes of individual clinicians can 

influence VBAC outcomes. Opinion leaders may have a significant effect on VBAC 

rates within hospitals, and obstetricians with an overall CS rate of less than 15% 

are more likely to have higher VBAC rates. Whether or not an audit and feedback 

policy for obstetricians is of benefit is uncertain. Where there is a personal interest 

in increasing VBAC rates, feedback processes may be beneficial, but where 

individual obstetricians do not express a desire to encourage or support VBAC then 

audit and feedback may prove to make no difference.  

 

A few studies reported that VBAC was more likely to occur in teaching hospitals or 

hospitals with higher levels of obstetric support. This probably represents hospitals 

that have a high emphasis on evidence based practice, as well as those which have 

more experience in managing VBAC. It may also indicate the fear of many 

institutions and authorities regarding VBAC in smaller hospitals with less obstetric 

cover.  

 

In 1999, a change in the uptake of VBAC was highly apparent after ACOG revised 

their guidelines and advised a more conservative approach towards VBAC. Roberts 

et al. [187] reported that over 30 percent of services that were previously offering 

VBAC no longer did so after the change in guidelines. Smaller and more isolated 

hospitals were more likely to discontinue offering VBAC. Of those that continued to 

offer VBAC, the majority (68 percent) changed their policies in line with the 

provision of onsite surgical and anaesthetic staff. Similarly, in California, attempted 

VBAC fell from 24 percent to 13.5 percent following the new guidelines [188]. 

 

Some studies show that private health insurance status negatively affects VBAC 

rates. This is a complex matter that other studies have shown to be false. Health 
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insurance should not in and of itself impact VBAC rates, but it is likely a marker for 

other confounding variables such as the use of a private obstetrician, hospital 

characteristics, higher socio-economic status, older maternal age, and higher levels 

of maternal education. In general, Australian women are more likely to have 

intervention if attended by private obstetricians [189].  

 

Giving women information regarding their options for mode of birth following a CS is 

likely to be beneficial. Although the three included RCTs in this category did not 

show a significant increase in VBAC uptake amongst women given information or 

support in pregnancy, two of the three [137, 138] showed trends towards higher 

VBAC rates in the intervention group. Two [19, 138] also demonstrated a reduction 

in decisional conflict for women given decision making tools in pregnancy to assist 

them in assessing their options. Reducing women‟s decisional conflict and involving 

women more fully in decision making is an important aspect of obstetric and 

midwifery care. An intervention that reduces decisional conflict and provides women 

with evidence-based information regarding the options should be incorporated into 

the management of all women with a previous CS.  

 

CLINICAL FACTORS 

With respect to clinical factors, few interventions that have been evaluated appear 

to be effective in increasing either the uptake or success rates of VBAC.  

 

A large number of studies regarding clinical interventions for VBAC were around 

induction or augmentation of labour, using various methods. The vast majority of 

studies demonstrated that women who require induction or augmentation are likely 

to have a lower chance of VBAC success than women who labour spontaneously. 

However, in most cases, the success rates in both groups are still high. Although 

this is a useful comparison to make, it does not provide complete information on 

how induction or augmentation affects VBAC outcomes. There are many 

confounding variables that will impact these results. It makes intuitive sense that 

women who require induction or augmentation are less likely to proceed to a 
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vaginal birth as there are other factors influencing their labour apart from the use of 

chemical agents to begin or improve labour. A more useful comparison to 

determine the effects of inducing or augmenting agents on women having a VBAC 

would be to compare (for example) women with labour dystocia who were given 

oxytocin to women with labour dystocia who were not given oxytocin. Changing the 

comparison group would give a more accurate indication of the effects of oxytocin 

in labour for women with labour dystocia rather than comparing them with women 

who did not experience labour dystocia. Whether or not it would be ethical to 

conduct this type of research is debatable.  

 

It is not surprising that cervical ripening agents such as prostaglandins and 

transcervical Foley catheters may result in a lower VBAC success rate compared 

with women who labour spontaneously. For women without a previous CS, cervical 

ripening and induction of labour are associated with a reduction in the chance of 

vaginal birth [190]. Although the chances of vaginal birth may be lower for women 

who undergo cervical ripening, the success rate still appears to be around 50% or 

greater. Cervical ripening may therefore still provide a means of avoiding a number 

of unnecessary CSs for women with a previous CS. However, this study does not 

have sufficient room to address the safety concerns around the use of 

prostaglandins in women with a previous CS that are found in the literature. 

Certainly, there are other factors involved in the decision to attempt cervical 

ripening techniques for women with a previous CS.  

 

Given that all included studies compared women undergoing induction or 

augmentation with women who laboured spontaneously, it is no surprise that rates 

of VBAC success appear lower. However, if the clinical decision making involves 

the trial of an inducing or augmenting agent or having a repeat CS then it seems 

reasonable that induction or augmentation may increase VBAC. Considering that 

success rates across studies of induction or augmentation are 50% or greater, it 

seems reasonable that women attempting a VBAC be assessed for the 

appropriateness of these agents, if needed. What this study does not address is the 

safety of induction or augmentation for women attempting VBAC. Issues such as a 

potential increase in uterine rupture rates with induction agents such as 
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prostaglandins have not been included. Other studies have addressed this, for 

example a systematic review by Guise et al. [1] reports a 10 percent reduction in 

normal birth after oxytocin use and a similar reduction after the use of 

prostaglandins and McDonagh et al. [95] reports a non-significant increase in 

uterine rupture in women with previous CSs whose labours were induced. 

 

The same is true of epidural use in labour. Although it is important to make women 

aware that the use of epidural may reduce their likelihood of having a successful 

VBAC, there are likely a number of confounding variables involved and perhaps 

differences between the labours of women who choose an epidural and those who 

do not. These factors may impact the outcome more significantly than the use of 

epidural alone. In women without a previous CS, epidural use is associated with a 

higher likelihood of instrumental birth, so it is not surprising that epidural use during 

VBAC may be associated with a lower success rate.  

 

The available evidence does not indicate any other clinical factors that may 

significantly increase VBAC uptake or success rates. The use or imaging in 

pregnancy to assess pelvic adequacy appears to increase clinician and maternal 

anxiety, reducing VBAC uptake and therefore preventing a proportion of women 

who may have achieved a vaginal birth from even attempting one. The correlation 

between pelvic adequacy and VBAC success is not strong, and recommendation of 

its use appears unethical given the significant proportion of women with a pelvis 

deemed to be „inadequate‟ who achieve a VBAC. Furthermore, other predictive 

tools such as scoring systems with respect to risk factors or the study of the 

cervicogram (the graph of cervical dilatation against time on the partogram) from 

the previous labour may facilitate decision making (particularly for women who have 

a very high probability of successful VBAC using these tools) but may also increase 

anxiety for women in the group with the poorest outcome. The evidence available 

suggests that these women still have a good chance of successful VBAC, often 

50% or greater. Not offering these women an attempt at VBAC would therefore be 

unethical.  
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Similarly, practices surrounding pelvimetry may severely impact on the number of 

women achieving vaginal birth. This is likely due to concern from both the woman 

and the clinician regarding the potential outcome of an attempted VBAC for a 

woman with a small pelvis. But given the high rate of reported success for these 

women, these concerns may be unfounded and result in the unnecessary use of 

surgical childbirth for a significant number of women. The use of such imaging 

techniques also increases the use of medical technologies (and therefore health 

expenditure) without being a good predictor of outcome success. Although there 

appears to be a relationship between maternal pelvic capacity and VBAC success 

rates, women with smaller pelvises still have significant rates of successful VBAC 

and routinely offering CS to these women would result in a significant number of 

women undergoing surgery who could otherwise have achieved a vaginal birth.  

 

The contrast between the results of this paper and the results of the previous paper 

on non-clinical factors is interesting. Whilst there appears to be very little that 

clinicians can do in terms of any interventions to improve a woman‟s chances of 

choosing and succeeding in VBAC, the attitudes of clinicians and the environment 

in which the woman gives birth appears to have an important impact on VBAC 

outcomes. A conservative approach to CS, which includes the promotion of VBAC 

for women with a previous CS, opinion leaders who encourage clinicians in the 

importance of VBAC, local policies and compliance with national guidelines for birth 

after CS and clinician characteristics can all increase both VBAC uptake and VBAC 

success rates. Providing women with evidence-based information in pregnancy 

may impact decision making and reduces decisional conflict regarding mode of birth 

following a previous CS.  

 

There is a lot of heterogeneity of management techniques and inclusion criteria for 

women in the studies that assess hospital factors such as local policies for reducing 

CS rates. Studies differ regarding the number of previous CS that women can have 

to be considered eligible for VBAC (from 1 to 3), the type of incision (older studies 

were more likely to include women with a vertical incision), use of pelvimetry in 

pregnancy, use of induction, types of induction methods and the use of oxytocin 

and epidurals in labour. In spite of these differences, the literature demonstrates 
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that the attitudes of the institution and its clinicians and the desire to reduce CS 

rates and promote VBAC for women with a previous CS can make a significant 

impact on the uptake and success rates of VBAC. This is very interesting and has 

significant implications for hospital administrators and management staff. A local 

drive and commitment to VBAC from the top down can significantly increase VBAC 

rates, thus lowering the overall CS rate of an institution. High rates of VBAC have 

been shown to be sustainable [119]. An investment in initiatives to increase the 

VBAC rate may therefore have ongoing returns.  

 

The studies included in this systematic review cover a 20 year time span. We are 

mindful that during this time many practices around caring for women having a 

VBAC have changed. For example, practices have changed considerably around 

induction of labour in women who have had a previous caesarean. Also – data 

quality and coding has changed over this time period. For example there have been 

inaccuracies reported with ICD-9 codes [191, 192], and as such, studies using 

these codes in their methods may be erroneous.  

 

A meta-analysis was not undertaken due to the heterogeneity of the studies. 
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CONCLUSION 

 

Directed information programs for women, national and local practice guidelines, 

together with audit and feedback mechanisms have the ability to increase VBAC 

uptake and/or success. Hospital and physician characteristics vary in their ability to 

increase the uptake and/or success of VBAC, depending on their 

affiliation/resources and focus on evidence-based practice. Pelvimetry, cervical 

ripening agents, induction of labour and use of oxytocin are likely to decrease the 

uptake and/or success of VBAC, although VBAC success is not compromised by 

women who are augmented early in labour. The likelihood of VBAC success and/or 

uptake is uncertain in relation to health insurance status, the use of scoring 

systems, cervicograms from previous labours, double layer uterine closure 

techniques of primary CSs, and the use of epidural anaesthesia. 
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APPENDIX 2 CHARACTERISTICS OF INCLUDED STUDIES. PERCENTAGES GIVEN ARE CONTROL VS 

TREATMENT OR BEFORE VS AFTER UNLESS OTHERWISE STATED   

 

Trial (author and 

date) 

Design Intervention Sample size Uptake of VBAC VBAC success rates CASP 

rating 

Category 1: Information / guidelines for providers (n=14)  

Bickell et al 1996 Cluster RCT Audit and 

feedback 

165 hospitals NA No difference GOOD 

Lomas et al 1991 Cluster RCT (3 

groups) 

Opinion leader 

intervention or, 

audit and 

feedback 

16 hospitals Significant 

differences in rates 

of women 

attempting a VBAC 

Opinion leaders had an 

impact 

GOOD 

Porreco, 1985 Prospective 

cohort 

CS management 

plan 

305 women 43% v 88% No difference POOR 
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Kosecoff et al. 

1987 

Before and after 

(retro) 

NIH Consensus 

Development 

Program 

(conference) 

10 hospitals 11% vs 29% 

(p<0.001) 

Overall rate: 6% vs 16% 

(p<0.05) 

FAIR 

Lomas et al. 1989 Before and after 

(prosp) 

Canadian 

national 

guidelines for CS 

140 hospitals 

and 316 

obstetricians 

67% of 

obstetricians 

claimed to decr use 

of repeat CS. 78% 

hospitals claimed 

less use of repeat 

CS 

overall VBAC rate 

(SELF REPORTED): 

28% vs 39% 

Very little actual change 

when hospital data 

analysed 

FAIR 

Myers and 

Gleicher 1988 

Before and after 

(prosp) 

Hospital initiative 

to reduce CS 

 45% vs 86% 53% vs 70% FAIR 

Myers and 

Gleicher 1993 

More long term 

outcomes from 

1988 study 

  45% to 82% 

(remained high 

following 1988 

study) 

53% to 78% (remained 

high following 1988 

study) 

FAIR 
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Iglesias et al. 

1991 

Before and after 

(retro) 

National 

Consensus 

Conference + 

hospital VBAC 

policy 

137 women For women 

deemed „eligible‟: 

7% vs 79% 

Not significant GOOD 

Studnicki et al. 

1997 

Before and after 

(retro) 

Guidelines to 

reduce CS 

89784 women No data on % of 

attempted VBAC 

Overall successful 

VBAC rate increased 

from 22% to 31%, no p 

value given 

FAIR 

Santerre et al. 

1996 

Before and after 

(retro) 

ACOG guideline 55 hospitals 

(47,480 births) 

Overall VBAC 

increased 12.6 – 

18.5 %, but was 

increasing before 

guideline 

distribution 

The model found a 

sustained increase in 

VBAC of 5.6% 

attributable to the 

guidelines 

GOOD 

Blanchette et al. 

2001 

Before and after 

(prosp) 

Obs encouraged 

to offer VBAC 

1481 women Declined by 7% 

over 4 years 

(p<0.007) 

NA GOOD 
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Naiden et al. 

2001 

Before and after 

(retro) 

Audit of Obs 

VBAC rates and 

feedback + active 

management 

encouraged 

No. of VBAC 

eligible women 

not stated 

35.6 vs 54.5%, 

p<0.001 

No difference FAIR 

Sanchez-Ramos 

et al. 1990 

Before and after New hospital 

guidelines for CS 

Hard to 

determine for 

VBAC 

32% vs 84% 65% vs 83% FAIR 

Ziadeh et al.  

1995 

Before and After New hospital 

guidelines for CS 

No specific 

VBAC numbers 

given 

Repeat CS (as a % 

of overall CS rate) 

fell from 5% to 

3.3% (no p value 

given).  

NR POOR 

Category 2: Context / style of care (n=12)  

Chang et al. 2008 Retrospective 

cohort 

Hospital volume 17 hospitals NA Lower success in large 

volume hospitals 

GOOD 
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DeFranco et al. 

2007 

Retrospective 

cohort 

Types of 

hospitals 

17 hospitals 

(25,065 

women) 

Lower in 

community hospital 

vs university 

hospitals (50 vs 

61%); Lower in 

hospitals without an 

OBGYN residency 

program (56 vs 

51%) 

No difference GOOD 

Dunsmoor-Su et 

al. 2003 

Retrospective 

cohort 

teaching status, 

tertiary care 

status, or level of 

neonatal 

intensive care 

unit within 

hospitals 

17 hospitals, 

15172 women 

No difference NA GOOD 

Lagrew et al. 

1998 

Retrospective 

cohort 

Obstetric care 

with Obs who 

1427 women 

with prev CS 

45.2% vs 75.7% 

(p<0.0001) 

66.4% vs 83.2 

(p<0.0001) 

FAIR 
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have a <15% CS 

rate (compared 

with >15%) 

Misra 2008 Retrospective 

before and after 

comparing 2 

cohorts 

Medicaid 

managed care vs 

private health 

insurance 

128743 overall 

(all women 

giving birth - 

VBAC numbers 

not given) 

No difference No difference FAIR 

Paterson et al. 

1991 

Retrospective 

cohort 

Different hospital 

care 

1059 women Rates varied 

between 35% to 

77% 

Greater success rates in 

units where women are 

„allowed to labour 

longer‟ (p<0.05) 

FAIR 

Rock 1993 Retrospective 

cohort 

Teaching hospital 

vs non-teaching 

288 hospitals NA Lower repeat CS rates 

in teaching hospitals (in 

1988 but not 1983). 

POOR 

Russilo et al 2008 Retrospective 

cohort 

Obstetricians vs 

GP care 

3694 women 50.6 vs 81.1% 

(p<0.001) 

64.3 v 76.1% (p=0.02) GOOD 
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Wagner et al 

1999 

Retrospective 

nonconcurrent 

cohort 

Public vs Private 

health insurance  

878 women 64% vs 50% Lower success for 

privately insured 

FAIR 

Stafford 1991 Retrospective 

cohort 

Hospital and non-

clinical 

characteristics 

45425 births Hospital ownership impacted VBAC; likelihood 

of VBAC incr with increasing hospital 

involvement with medical students;  private 

insurance related to low VBAC; VBAC more 

likely in larger volume hospitals 

GOOD 

Hanley et al. 

1996 

Retrospective 

cohort study 

Private insurance 

vs pay-for-service 

or Medicaid 

376 women Privately insured 7 

times more likely to 

have elective 

repeat CS. 

 FAIR 

Goldman et al. 

1993 

Case-control 

study 

Hospital and 

physician 

characteristics 

3228 women Specific success rates and uptake rates not 

given. Women more likely to have VBAC in 

hospitals with intermediate or high „obstetric 

resource capacity‟ (compared to low),  with 

intermediate or high „degree of obstetrical and 

neonatal specialization‟, with a female 

GOOD 
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physician, with an obstetrician (compared to 

GP), in hospitals with lower CS rates, in „lower 

risk‟ hospitals and in hospitals with annual 

deliveries >50. 

Category 3: Information for women (n=5)  

Fraser et al 1997 RCT Verbal, 

individualised 

discussion 

program 

1275 women  No difference GOOD 

Montgomery 

2007 

RCT Two computer-

based decision 

aids 

742 women Reduced decisional 

conflict 

No difference GOOD 

 

 

Shorten et al 

2005 

RCT  227 women Reduced decisional 

conflict 

 

No difference GOOD 
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Cleary-Goldman 

et al. 2005 

Prospective 

cohort 

VBAC 

counselling 

program 

316 women 38% vs 63% chose 

TOL 

NA GOOD 

Wang et al. 2006 Before and after 

(prosp) 

Web-based 

education 

program 

10 women Increased „positive 

attitude to VBAC‟; 

increased 

preference for 

VBAC (6/10 to 

9/10).  

88.89% POOR 

Category 4: Induction / augmentation of labour (n=24) 

       Prostaglandin use / cervical ripening 

Taylor et al 1993 RCT Vaginal 

prostaglandin E2 

followed by 

amniotomy 

42 women NA No difference FAIR 
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Rayburn et al 

1999 

RCT Weekly 0.5mg 

intracervical 

prostaglandin E2 

gel 

294 women NA No difference GOOD 

Flamm et al. 1997 Prospective 

cohort 

PGE2 IOL 5022 women 

(453 for PGE2) 

NA Success: 77%  

(SVB) vs 51% 

(p=0.0001) 

GOOD 

Blanco et al. 1992 Prospective 

cohort 

PGE2 IOL 81 women (25 

for PGE2) 

NA No difference FAIR 

Ben-Aroya et al. 

2002 

Retrospective 

cohort 

PGE2 vs Foley 

catheter vs 

spontaneous 

labour 

1648 women 

(55=PGE2, 

161 = Foley 

1432 = spont) 

NA 55% vs 51% vs  

65% 

p<0.01 between 

Foley and control 

POOR 

Yogev et al 2004 Retrospective 

cohort 

PGE2 IOL 97 vs 931 NA No difference FAIR 
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Hoffman et al 

2004 

Retrospective 

cohort 

Cervical ripening 

– misoprostol, 

PG, Foley 

catheter 

934 women 

(398 with 

cervical 

ripening) 

NA Preinduction 

cervical ripening: 

76.95% vs 

46.71% 

GOOD 

Bujold et al. 

2004a 

Retrospective 

cohort 

Amniotomy vs 

Foley catheter vs 

spontaneous 

labour 

417 vs 255 vs 

1807 

NA 78% vs 56% vs 

78%. P <0.01 for 

Foley vs control 

GOOD 

       Induction of labour (various methods) 

Sims et al. 2001 Prospective 

cohort 

IOL – oxytocin, 

misoprostol, or 

dinoprostone 

236 women (57 

for IOL) 

NA Success:77% vs 

58% p=0.008 

FAIR 

Delaney & 

Young, 2003 

Retrospective 

cohort 

IOL 3746 women 

(803 for IOL) 

NA 74.8 vs 62.5% 

p<0.001 

GOOD 

Rageth et al. Retrospective IOL 17613 (2459 in NA 75.1% vs 65.6%, GOOD 
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1999 cohort IOL group) no p value given 

Lao and Leung 

1987a 

Retrospective 

cohort 

IOL 666 women 

(137 in IOL 

group) 

NA No difference POOR 

Pathadey et al. 

2005 

Retrospective 

cohort 

IOL methods – 

ARM vs oxytocin 

vs PGs 

81 women NA Not significant FAIR 

Coltart et al. 

1990 

Retrospective 

cohort 

IOL (ARM, PG, 

oxytocin or 

combos) 

195 women NA 86% vs 62% POOR 

    Oxytocin use 

Flamm et al. 

1987 

Retrospective 

cohort 

Oxytocin use for 

IOL or augment 

1776 women 

(149 IOL., 282 

for augment) 

NA 78% vs 64%  GOOD 

Flamm et al. Prospective Oxytocin use 5733 women NA 78% vs 68% FAIR 
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1990 cohort (1686 for 

oxytocin – IOL 

and augment 

grouped 

together) 

 

Chua et al. 1989 retrospective 

cohort 

IOL or 

augmentation with 

oxytocins 

207 women (22 

for IOL, 75 for 

augment) 

NA No difference POOR 

Lai and Sidek 

1993 

Retrospective 

cohort 

Oxytocin for IOL 

or augmentation 

66 spont vs 22 

augment vs 11 

IOL 

NA Higher rates for 

augment: 58% vs 

77%  p<0.05 

(IOL: 82% but 

small numbers) 

FAIR 

Stronge et al. 

1996 

Prospective 

cohort study 

Oxytocin 

augmentation 

195 women (13 

IOL, 75 

augment) 

NA Oxytocin use 

group had lower 

VBAC success: 

86% vs 63%. 

FAIR 
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Association lost 

on multivariate 

analysis. 

Horenstein et al. 

1984 

Retrospective 

cohort 

Oxytocin for IOL 

or augmentation 

292 women (58 

received 

oxytocin) 

NA 84% for no-

oxytocin group vs 

53% for oxytocin 

group 

POOR 

Horenstein et al. 

1985 

Prospective 

cohort 

Oxytocins for IOL 

or augmentation 

732 women (32 

for IOL, 257 for 

augment) 

NA 72% IOL vs 69% 

augment vs 89% 

no-oxytocin 

FAIR 

Sakala, et al 

1990a 

Retrospective 

cohort 

Oxytocin use 237 women 

(31% received 

Oxy, 69% did 

not) 

NA Oxytocin use 

associated with 

an almost 

threefold greater 

rate of failed TOL 

POOR 

Grubb and Kjos 

1996 

RCT Early 

augmentation of 

197 women NA No difference FAIR 
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labour 

     Other methods 

Lelaidier et al 

1994 

RCT 200mg of 

mifepristone 

32 women NA No difference GOOD 

 

Category 5: Imaging (MRI, X-ray, CT) (n=12)  

Thubisi et al 1993 RCT Antenatal X-ray 

pelvimetry 

288 women NA No difference. 

Pelvimetry is poor 

predictor of the 

outcome of 

labour 

GOOD 

Krishnamurthy et 

al. 1991 

Retrospective 

cohort 

X-ray pelvimetry 

„adequate‟ vs 

„inadequate‟ 

pelvis 

331 women 95% vs 27% No difference.  

Pelvimetry is poor 

predictor of the 

outcome of 

labour 

FAIR 
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Mahmood et al. 

1987 

Retrospective 

cohort 

X-ray pelvimetry 239 women No difference 

between pelvimetry 

and no pelvimetry 

groups; within 

pelvimetry group, 

those with 

„adequate‟ more 

likely to have TOL 

than those with 

„inadequate‟ 

No difference FAIR 

Fox et al. 2004 Retrospective 

cohort (pilot) 

MRI 16 women NA May be a 

relationship 

between 

„favourability‟ on 

MRI and VBAC 

success. Small 

numbers. 

POOR 

Lau et al. 1998 Retrospective 

cohort 

X-ray pelvimetry 259 women Relationship 

between pelvic 

Increasing 

success rates 

POOR 
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dimensions and 

proportion of 

women „allowed‟ 

TOL 

with increasing 

pelvic 

dimensions. 

Wright 1985 Retrospective 

cohort 

X-ray pelvimetry 100 women 79% vs 33% for 

anteroposterior 

brim diameter 

<11cm  

84% vs 50%  POOR 

Ngu et al 1985 Retrospective 

cohort 

X-ray pelvimetry 155 women 

undergoing 

TOL 

NA No difference FAIR 

Thurnau et al. 

1991 

Prospective 

cohort 

X-ray pelvimetry 

+ fetal ultrasound 

in labour (fetal-

pelvic index) 

74 women 

undergoing 

TOL 

NA The fetal-pelvic 

index was highly 

predictive of fetal-

pelvic 

disproportion   

GOOD 

Sibony et al. 2006 Retrospective X-ray pelvimetry 

(TD <12cm vs 

1190 women 62% vs.84% vs. 

92.5% (no p values 

45.6% vs 75% for 

<12cm vs >12cm. 

POOR 
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cohort 11.5-12cm vs. TD 

>12cm) 

given) (p<0.05) 

Wong et al. 2003 Prospective 

cohort 

CT-pelvimetry 

(positive vs 

negative FPI) 

170women NA Positive FPI: 

20.4%; negative 

FPI: 79.6% 

FPI not predictive 

of outcome of 

TOL 

GOOD 

Abu-Ghazzeh et 

al. 2000 

Prospective 

cohort 

CT-pelvimetry 

(use vs no use) 

219 women All women had 

preference for 

VBAC, but 23% in 

pelvimetry group 

told they had 

„inadequate‟ pelvis 

and had elective 

CS. 

78.2% vs 49% (or 

63.6% after 

taking out 

elective CS) 

FAIR 

Lao et al. 1987 Retrospective 

cohort 

X-ray pelvimetry 

– adequate or 

445 NA No difference POOR 
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inadequate pelvis 

Category 6: Evidence-based criteria (n=5)  

Hashima et al. 

2007 

Retrospective 

cohort 

Scoring system 

Women who 

scored 0 vs 

women who 

scored 3 

Not explicit 

about these 2 

groups. 10828 

total for tool 

development 

NA – used 

retrospectively 

25% vs 67% GOOD  

Pickhardt et al. 

1992 

Retrospective 

cohort 

Factors 

determined that 

were possibly 

prognostic of CS 

495 women NA IOL less likely to 

have successful 

VBAC. Nos. not 

given, from graph 

estimate  

FAIR  

Vinueza et al 

2000 

Retrospective 

cohort 

Scoring system 

(0-4) as designed 

by Troyer and 

Parisi 

263 women 

attempting 

VBAC 

NA 0 = 98% 

1 = 69% 

2 = 40% 

 FAIR 
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3 or 4 = 33% 

Also, increasing 

CS for CPD with 

increasing scores 

Flamm and 

Geiger 1997 

Retrospective 

cohort 

Scoring system 

(0-10) for 

predicting VBAC 

success 

5003 women 

attempting 

VBAC 

NA Linear 

relationship 

between scores 

and success. 

From 49% for 

score 0-2 to 95% 

for scores 8-10. 

GOOD 

Bujold et al. 

2004b 

Retrospective 

cohort 

Modified Bishop‟s 

score for 

predicting IOL 

success for 

women having 

VBAC 

685 women 

having IOL for 

VBAC 

NA Linear 

relationship 

between score 

and VBAC, 

p<0.05 for all 

groups.  From 

57.8% for scores 

0-2 to 97% for 

GOOD 
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scores 9-11. 

Category 7: Partograms and cervical dilation patterns (n=1)  

Hopkins et al. 

2002 

retrospective 

cohort study 

Assessment of 

cervicogram from 

CS birth to 

predict VB 

171 women 51% for “prolonged 

latent phase or 

primary 

dysfunctional 

labour” compared 

with 65% for 

“secondary arrest 

or second stage 

arrest” – not 

statistically 

significant 

No difference POOR 

Category 8: Ultrasonography (n=0)  

Category 9: Closure of primary CS (n=3)  

Chapman et al RCT  One versus two 164 women NA No difference FAIR 
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1997 layer closure 

Gyamfi et al. 

2006 

Retrospective 

cohort 

Double vs single 

layer closure 

948 women (35 

single layer) 

No difference No difference GOOD 

Durnwald and 

Mercer 2003 

Retrospective 

cohort 

Double vs single 

layer closure 

768 women 

(267 single 

layer) 

No difference No difference GOOD 

Category 10: Waterbirth (n=0)  

Category 11: Epidural analgesia / anaesthesia (n=2)  

Sakala et al 

1990b 

Retrospective 

cohort study 

EDB in labour 237 women (87 

had EDB) 

NA No difference in 

VBAC but 

↑operative births 

in EDB group 

(37% vs 23%, 

p<0.01). 

POOR 

Stovall et al. 1987 Prospective EDB in labour 272 women NA 85.7% vs 74.5% FAIR 
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cohort 
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