Evaluating a midwife-led model of antenatal care for women with a previous cesarean section: a retrospective, comparative cohort study
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Background: Research is yet to identify effective and safe interventions to increase the vaginal birth after cesarean (VBAC) rate. This research aimed to compare intended and actual VBAC rates before and after implementation of midwife-led antenatal care for women with one previous caesarean and no other risk factors in a large, tertiary maternity unit hospital in England.
Methods: This was a retrospective, comparative cohort study. Data were collected from the medical records of women with one previous lower segment cesarean and no other obstetric, medical or psychological complications who gave birth at the Trust hospital before (2008) and after (2011) the implementation of midwife-led antenatal care. Chi-squared analysis was used to calculate odds ratio, and logistic regression to account for confounders. 
Results: Intended and actual VBAC rates were higher in 2011 compared with 2008: 90% vs. 77%, adjusted odds ratio (aOR) 2.69 (1.48 to 4.87); and 61% vs. 47%, aOR 1.79 (1.17 to 2.75), respectively.  Mean rates of unscheduled antenatal care sought via the delivery suite and inpatient admissions were lower in 2011 than 2008 (0.13 versus  0.25 and 0.09 versus 0.18 visits per woman, respectively). Postnatal maternal and neonatal safety outcomes were similar between the two groups, except mean postnatal length of stay, which was shorter in 2011 compared with 2008 (2.67 versus 3.15 days).
Conclusions: Implementation of midwife-led antenatal care for women with one previous cesarean offers a safe and effective alternative to traditional obstetrician-led antenatal care, and is associated with increased rates of intended and actual VBAC.
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Introduction
Approximately one in ten women receiving maternity care in the UK has previously given birth by cesarean section (1–3) and can plan either elective repeat caesarean section or vaginal birth after cesarean (VBAC). VBAC is considered a safe and viable option for the majority of women who have previously given birth by lower segment cesarean section, with low rates of maternal and perinatal morbidity and mortality (4–8). Whilst the known short-term risks of each intended mode of birth are low, emerging evidence about perinatal epigenetics (9,10) and the vaginal microbiome (11,12) point to the protective effects of labor and vaginal birth against long-term risks such as impaired immune response, asthma, obesity and type 2 diabetes. Approximately 75% of women who plan VBAC are successful (13–15), with rates up to 90% for those with a previous vaginal birth (16,17). Yet, women with a previous cesarean account for 32% of the overall cesarean rate in England, of which 70% are elective (1). Encouraging and supporting appropriate women to plan VBAC can avoid the risks of elective repeat cesarean section. However, a recent meta-analysis of interventions to increase VBAC rates indicated that none were clinically or statistically effective (18).  
The antenatal care of women with a previous cesarean should provide them with information and control over decision-making about mode of birth. However, the decision-making process can be difficult for some women, fraught with frustrations of seeking information and the added burden of fear acquired from their previous experience (19,20). The literature indicates that the way antenatal care is provided and the healthcare professional providing it can influence the decisions women make and how they feel about the process (21–23). 
The majority of women in the UK receive maternity care from the National Health Service. Traditionally, women who have one or more obstetric or medical risk factors, including having previously birthed by cesarean, receive obstetrician-led antenatal care, and women at no- or low-risk receive midwife-led antenatal care. Women may request obstetric-led care despite being suitable for midwife-led care, although this is unusual. Midwife-led models of care provided within a multidisciplinary framework for consultation and referral are beneficial and recommended for women who are not at risk of substantial obstetric complications (24,25). Within a multidisciplinary framework, midwife-led antenatal care was implemented by consultant midwives at a large, English, tertiary-referral maternity unit hospital during 2009 and 2010. Midwives received professional development to be the lead clinician for women with a previous cesarean, including undertaking an evidence-based risk assessment, recommending the most appropriate mode of birth, counselling women about their mode of birth options and supporting them to make informed decisions. 
The aim of this study was to compare intended and actual VBAC rates at one Trust hospital before and after the implementation of midwife-led antenatal care. Secondary outcomes included maternal and neonatal safety.

Methods
A retrospective, cohort study was conducted in a large, tertiary-referral, teaching hospital on the South-coast of England. The two cohorts comprised women from 2008, who received traditional obstetrician-led antenatal care, and women from 2011, who received midwife-led antenatal care. Both obstetrician-led and midwife-led antenatal care are compound packages of care with multiple, differing components (Figure 1). Women who received obstetrician-led care in 2008 attended up to three appointments with a hospital doctor under the auspices of their consultant obstetrician and received the rest of their care from a community midwife. The hospital doctor took the main role in supporting women to make their mode of birth choice. Women who received midwife-led care in 2011 had all of their care from a midwife, including support with making their mode of birth choice. In both care models, women access unscheduled antenatal care via the obstetric day unit, or the delivery suite during night-time hours, if they are in labor or at imminent risk of substantial complications. 
During 2013, data was collected from the medical records of women who gave birth at the Trust hospital in 2008 (prior to implementation of midwife-led care) and 2011 (post implementation). Ethical approval was given from the National Research Ethics Service Committee South Central — Berkshire (11/SC/0378). The author and data retrieval assistants attended ‘Good Clinical Practice’ training in the ethical and organizational standard to which all clinical research should be conducted.
Eligibility criteria included women with one previous cesarean who received antenatal and intrapartum care at the hospitalTrust during 2008 and 2011. Exclusion criteria included any other medical, obstetric or psychological risk factors that warrant obstetrician-led care (including body mass index <18 or >40 kg/m2, maternal age <16 years), two or more prior cesareans, a previous classical or unknown cesarean incision, a cesarean for a recurrent indication, and significant complications following the prior cesarean. and any other medical, obstetric or psychological risk factors that warrant obstetrician-led care (including body mass index <18 or >40 kg/m2, maternal age <16 years).
The primary outcomes were intended and actual mode of birth, either VBAC or cesarean. The sample size was determined based on actual mode of birth to test a non-inferiority hypothesis that the VBAC rate in 2011 would be no lower than in 2008. A VBAC rate difference of less than 2% was considered clinically insignificant by senior clinicians. Hence presuming 80% statistical power and 5% significance, a sample size of 424 (212 in each group) was required to find a clinically relevant VBAC rate increase over 2%. 
Women who fit the inclusion criteria were identified using the hospitalTrust obstetric database. All consecutive eligible women starting at the end of 2008 and 2011, respectively, were included until the sample size was reached. Data were collected from the women’s medical records, meaning no contact with women was required. The Ethics Committee deemed that individual consent was not required as data were collected by members of the women’s care-team and only anonymized data were shared outside of the care-team. The data retrieval assistants were familiar with the medical records, understood the aim of the research, and received training in completing the data collection tool. Eligibility for inclusion was reconfirmed using the medical records. Data were collected on handwritten data collection sheets, with no patient identifying details. Intended and actual mode of birth, intrapartum care details, maternal and neonatal safety, and antenatal care details were collected. Missing data were considered to be likely missing independent of their actual value; hence analysis was undertaken on all available data. Reliability of data collection was ensured through an independent check of 5% of all cases by a midwife from the Trust hospital who was not involved in the study.
The data were analyzed using SPSS version 20 for Windows (version 20.0; IBM Corp, Armonk, NY, USA). The statistical tests used were planned with a statistician in advance of data collection and statistics advice was sought during the analysis process. The groups were compared on an intention to treat basis, meaning that data were analyzed by year, regardless of the type of care received. The chi-squared test was used to establish the degree to which a relationship existed between the year and the intended and actual mode of birth. The chances of a woman opting for and achieving VBAC in 2011 compared to in 2008 are displayed as odds ratios (OR), with 95% confidence intervals (CI). Confounding factors were accounted for using logistic regression. Variables that are known to impact onaffect VBAC rates were identified prospectively based on literature review and included in the logistic regression model. These factors are all known at booking and hence would not be influenced by the type of care received; they included maternal age (15), body mass index (13), time since previous cesarean (14,26), number of previous vaginal births and previous VBACs (14), and whether the previous cesarean was for ‘dystocia’ or ‘breech’ (14,27,28). Analysis of secondary outcomes used the chi-squared test for binary outcomes. Fisher’s exact test was used where more than 20% of the variables had expected outcomes <5 (29). The independent t-test and Mann-Whitney U test were used for linear data with normal and non-normal distribution, respectively. Data are presented as mean (standard deviation [SD]), unless otherwise stated.

Results
The medical records of 424 women who were eligible for inclusion in the study were requested, 15 were unavailable, and a further five were excluded following eligibility review. A total of 405 women’s medical records were used in the analysis (2008 n=209; 2011 n=196). Data were checked for errors and cleaned, using the sort function in SPSS. Errors and missing entries were few (3.548%), with none for the primary outcomes. 
The women included in the study had a mean age of 30.8 years (4.91) (range 19–53), and body mass index of 26.3 kg/m2 (4.97) (range 18–40). By definition, all women were multiparous (parity 1.3 [0.7], range 1–6). Baseline demographics were similar between the two groups (Table 1). The two groups were not statistically significantly different in demographic, social or obstetric status. There was no difference between the groups in the proportion of women whose previous cesarean was for dystocia, defined as cesarean for slow progress in the first or second stage of labor. However, the 2011 group had a higher proportion of previous cesarean due to breech and a lower proportion due to suspected fetal compromise than the 2008 group (Table 1). 
All women in 2008 received obstetrician-led care, as there was no recommended alternative at this time. All women in the 2011 group received midwife-led care at booking, as none requested obstetrician-led, and 20.1% transferred to obstetrician-led care during their pregnancy due to arising risk factors requiring obstetric expertise or requesting elective repeat cesarean section. Analysis took place by year, regardless of the type of antenatal care women received.
There were significant differences in the antenatal care that women received in 2008 and 2011 (Table 2). In 2011 compared with 2008, women had more antenatal appointments in a community setting, fewer appointments in hospital, saw fewer different health professionals in the antenatal period, and had a longer period of time between their first mode of birth discussion and the decision (Table 2). 
The overall rate of intended VBAC was 84% and of actual VBAC was 54%. A significantly higher proportion of women in 2011 compared with 2008 intended to birth by VBAC: 90.31% versus 77.03%, adjusted odds ratio (aOR) 2.69 (1.48 to 4.87) (Table 3). Similarly, a significantly greater proportion of women actually birthed by VBAC in 2011 compared with 2008: 61.22% versus 46.89%, aOR 1.79 (1.17 to 2.75) (Table 3). The spontaneous vaginal birth rate was higher in 2011 compared with in 2008: 43.4% versus 32.1%, OR 1.62 (1.08 to 2.43). Further analysis was undertaken for just the women who attempted VBAC, to investigate if the type of antenatal care received impacted on the successful VBAC rate. Of the 296 women who attempted VBAC, 78.4% were successful in 2011 (n=153), compared with 68.5% in 2008 (n=143). This difference was not statistically significant (OR 1.67 [0.99 to 2.82]), however, with a larger sample size it may have been.
The logistic regression model took account of possible confounders that may influence intended and actual mode of birth that would be known at booking and, therefore, were not affected by the type of care received (Table 3). The year in which care was provided was the only significant predictor of intended VBAC after controlling for confounders that are known at booking and not affected by the type of care received (Table 3). In addition to the year of care, previous vaginal birth was also significantly associated with actual VBAC. No other variables were shown to be significantly, independently associated with intending or achieving VBAC (Table 3). 
As a proxy measure to indicate safety, the mean rates of unscheduled antenatal care episodes were compared between the two groups. The rate of unscheduled antenatal care sought in the obstetric day unit was not statistically different between the two groups. However, the rate of unscheduled antenatal care sought in the delivery suite and antenatal inpatient admissions were higher in 2008 compared with 2011 (Table 2). The odds of seeking additional care were similar for all indications except ‘threatened preterm labor’, which was higher in 2011 (Table 2); hence the higher rate of unscheduled antenatal care via the delivery suitealthough the small numbers of events provided limited statistical power to detect differences.
Postnatal maternal safety outcomes were similar between the two groups (Table 4). The only significant difference between the groups was postnatal length of stay, which was shorter in 2011 compared with the 2008 (Table 4) and would be expected due to the difference in cesarean rate. There were no significant differences between any neonatal safety outcomes, including 5-minute Apgar score, intrauterine death, birth trauma, admission to neonatal unit, treatment for respiratory distress, hypothermia or jaundice, or breastfeeding rates (Table 4).

Discussion
This is the first study to evaluate the influence of antenatal care on the mode of birth decision and outcome of women who have previously birthed by cesarean. The principle finding of this study was that women were more likely to intend and achieve VBAC following the implementation of midwife-led antenatal care than before. Indeed, following adjustment for clinical factors that are likely to influence each outcome, having received MLAC was the only factor that increased the odds of intended VBAC and one of two factors that increased the odds for actual VBAC, along with having previously birthed vaginally. Importantly, safety outcomes were similar in 2008 and 2011, assessed by comparing maternal and neonatal outcomes. Furthermore, rates of unscheduled antenatal care via the delivery suite and antenatal inpatient admission were lower in 2011 than 2008. 

The overall rates of intended and actual VBAC in this study were 84% and 54%, respectively. These rates are notably high compared with other UK-based retrospective, observational studies that report an intended VBAC rate of 52% (30) and actual VBAC rates of 29–33% (1,26,30).  Indeed, actual VBAC rates vary considerably between international studies, ranging from 25% to 56% (13–15,17). This corresponds with the well-documented variation in cesarean rates between hospitals that cannot be accounted for by clinical factors (1,31,32). Conversely, there is concordance between studies in successful VBAC rates: 71–75% (13–15); although outliers of 63% (26) and 85% (17) are also reported. In this study, women who received midwife-led antenatal care had a non-significantly higher successful VBAC rate (78.4%) compared with women who received care in 2008 (68.5%). 

Following adjustment, receiving care following the implementation of midwife-led antenatal care was the only predictive factor for intended VBAC in this study. This finding correlates with a study from the United States, which found that women who received care from a registered nurse-midwife were about five times more likely to choose VBAC compared to those whose care was from a family practitioner or Ob-Gyn (doctor) (17). Unlike in the United States where women select and pay for their own health care provider, women in the UK receive care from a recommended healthcare professional based on clinical factors. Hence, in comparison to Metz et al (17), the difference in VBAC rate in this study cannot be attributed to women’s selection of health care provider, and is more likely to be associated with receiving midwife-led care. 
There is strong agreement in the literature that encouragement from a healthcare professional for either mode of birth is influential in women’s decision making (33–36). Moreover, the healthcare professional’s personal preference is particularly persuasive (21). Interestingly, women report that they can infer their healthcare professional’s preference even if it is not explicitly stated (19). There is research evidence of variable quality suggesting that midwives have a stronger preference for VBAC and vaginal birth in general than obstetricians (37–40). The professional training and experiences of midwives and obstetricians differ, which possibly engender distinct beliefs and philosophies. Indeed, the differences between the professions could pre-date training as the individuals attracted to each profession may differ based on the underpinning philosophies inherent in each field, especially as academic entry requirements for midwifery and medical training are now similar in the UK. Health professionals’ personal attitudes also appear to be influenced by the hospital and even the department in which they work (41,42). The theory that individual professionals are influenced by the collective attitude of the unit in which they practise may explain the overall high VBAC rate in this study, especially after the implementation of midwife-led antenatal care. 
Midwife-led models of care work on the premise that pregnancy is a normal life event, are women-centred and believe in women’s natural ability to give birth without routine intervention, or with appropriate referral and intervention if complications do arise (24,43). In addition to monitoring and responding to the physical well-being of women and their babies, midwife-led models focus on the psychological, spiritual and social well-being of the woman and her family, which correlates with the family and social factors that women prioritize when making a mode of birth decision (21,22). Conflicting advice is a known barrier to decision making (20) and was likely to be less in 2011 following the implementation of midwife-led antenatal care because women saw fewer different health professionals.
Research on the influence of the care environment has largely focussed on the intrapartum period. Findings indicate that rates of intervention are lower when labor care is provided to women at low-risk of obstetric complications in a non-obstetric unit compared with an obstetric unit (44). Caution must be taken in extrapolating findings to a different population and context of care. However, it is notable that this research found lower rates of unscheduled antenatal care via the delivery suite, inpatient admissions, and care sought for threatened preterm labor when antenatal care did not include routine, hospital-based, obstetric clinic appointments compared to antenatal care that did. Furthermore, the lower cesarean rate in 2011 compared with 2008 was not offset by a higher instrumental vaginal birth rate, as might be expected, and more women in 2011 had a spontaneous vaginal birth than in 2008. These findings are significant and perhaps unexpected as the intervention only applied to the antenatal period. Nonetheless, effective interventions aimed at avoiding labor intervention justifiably focus on maternal empowerment and alleviation of stress and anxiety (45–47).These are key aims in midwife-led models of antenatal care, which in this case appear to have had a positive impact on intrapartum outcomes.

A limitation of this study is the time difference between the two groups. Temporal trends, such as professional and societal attitudes towards VBAC and changes in clinical practice, may have influenced the VBAC rates demonstrated in these results. Professional acceptance of VBAC may have increased during the study years, founded on national efforts to optimize opportunities for normal birth and reduce caesarean rates (48). However, the national and local clinical guidelines that steer clinical practice did not change between 2008 and 2011, with the exception of the implementation of MLAC in local guidance. Furthermore, the VBAC rate in England did not change significantly between 2008 (29%) and 2011 (30%) (49). Indeed, the overall caesarean rate at the hospital actually increased between 2008 (20.5%) and 2011 (23.0%). This evidence suggests that the higher VBAC rates seen in 2011 than 2008 were influenced by the only significant change in practice: the implementation of midwife-led antenatal care. Collecting data for women who received MLAC and OLAC in the same year would have been optimal. However, allocating women to receive either midwife-led or obstetrician-led antenatal care in the same Trust hospital at the same time was not possible because the Trust hospital recommended midwife-led care for all eligible women following the implementation period; hence there were risks of selection bias and cross-contamination of the care women received. Likewise, collecting data from two different units, one providing midwife-led and the other obstetrician-led, would have increased the potential for bias through endemic differences in clinical practice, as demonstrated by variations in cesarean rates (1, 31, 32). Professional acceptance of VBAC may have increased during the study years, founded on national efforts to optimize opportunities for normal birth and reduce caesarean rates (48). However, the national and local clinical guidelines that steer clinical practice did not change between 2008 and 2011, with the exception of the implementation of MLAC in local guidance. Furthermore, the VBAC rate in England did not change significantly between 2008 (29%) and 2011 (30%) (49). Indeed, the overall caesarean rate at the Trust actually increased between 2008 (20.5%) and 2011 (23.0%). This evidence suggests that the higher VBAC rates seen in 2011 than in 2008 were influenced by the only significant change in practice: the implementation of midwife-led antenatal care. 

This research has shown a significant increase in VBAC rates following implementation of midwife-led antenatal care. However, there is no certainty about which, if any, single component of midwife-led antenatal care may have influenced more women to choose VBAC than obstetrician-led antenatal care, or whether the implementation of a new model of care aimed at appropriately increasing VBAC rates is the explanatory factor. However, the literature strongly suggests that midwife-led models of care do elicit different outcomes to other models of care (24). Further research is indicated to identify whether these outcomes are replicable in other units, and to provide evidence about safety. Qualitative exploration of the views of women and healthcare professionals about their experiences of midwife-led antenatal care for women with a previous cesarean would provide further important information for clinicians and policy-makers. Finally, health economic outcomes research Midwife-led models of care are considered to offer cost-savings in comparison to obstetrician-led care in the UK (24,25,50). Health economic outcomes research is indicated to determine whether midwife-led antenatal care for this group of women is also cost-effective and could optimize maternity care for all women by releasing obstetricians to focus their time and expertise on those with complex obstetric needs.

Conclusion
Implementation of midwife-led antenatal care has been shown to be associated with increased intended and actual VBAC rates, reduced unscheduled antenatal care via the delivery suite and inpatient admission, with similar safety outcomes. Midwife-led antenatal care may provide women with one previous cesarean and no other risk-factors with a safe and appropriate alternative to traditional obstetrician-led care. These findings indicate that further research is warranted to establish whether wider implementation could be beneficial for women and the maternity service. 












Figure 1: Routine antenatal care schedules: Traditional obstetrician-led antenatal care in 2008 and routine care in 2011 following implementation of midwife-led antenatal care
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Figure 1 legend
Each square is a routine appointment with a health professional: *routinely recommended opportunity to discuss mode of birth options; †birth planning appointment; ᵠrecommended final mode of birth decision discussion
Solid bar denotes time from first mode of birth discussion to mode of birth decision.
MW, midwife appointment in a community setting; Obs, obstetric appointment in a hospital setting.






Table 1: Baseline demographics of 405 women with one previous cesarean section and no other risk factors before (2008) and after (2011) implementation of midwife-led antenatal care; Southampton, England 
	
	2008
n=209
Mean ± SD 
or No. (%)
	2011 
n=196
Mean ± SD 
or No. (%)

	Age (years) 
	30.67 ± 4.89
	30.86 ± 4.95

	Body mass index (kg/m2)
	26.04 ± 4.95
	26.55 ± 4.99

	Time since prior cesarean (months)
	50.84 ± 36.14
	50.53 ± 35.43

	Indication for prior cesarean:
  Breech
  Suspected fetal compromise
  Dystocia
  Failed induction of labor
  Failed instrumental birth 
  Placenta previa
  Multiple birth
  Maternal request
  Other
	
37 (17.8)
53 (25.5)
81 (38.9)
9 (4.3)
10 (4.8)
5 (2.4)
1 (0.5)
2 (1.0)
10 (4.8)
	
56 (28.6)*
33 (16.8)*
79 (40.4)
11 (5.6)
6 (3.1)
2 (1.0)
1 (0.5)
3 (1.5)
5 (2.6)

	Previously given birth vaginally 
	34 (16.3)
	45 (23.0)

	Previously given birth by VBAC
	23 (11.0)
	31 (15.9)

	Single parent 
	6 (3.0)
	6 (3.3)

	Required interpreter 
	14 (7.0)
	9 (4.8)

	Smoker 
	23 (12.1)
	17 (9.5)

	Ethnic category    
  White
  Asian
  Black
  Mixed/other
	 
161 (77.7)
31 (15.0)
9 (4.3)
6 (2.9)
	
146 (75.2) 
27 (13.9) 
16 (8.2) 
5 (2.5) 



Table 1 legend
* statistically significant at p<0.05 level
SD, standard deviation; VBAC, vaginal birth after cesarean. 

Table 2: Antenatal care of 405 women with one previous cesarean section and no other risk factors before (2008) and after (2011) implementation of midwife-led antenatal care; Southampton, England

	
	2008
n=209
Mean ± SD 
or No. (%)
	2011
n=196
Mean ± SD 
or No. (%)

	Gestation at booking (weeks)
	11.40 ± 4.00
	11.05 ± 3.61

	Number of community antenatal appointments 
	7.56 ± 2.12
	8.35 ± 1.90*

	Number of antenatal clinic appointments
	2.17 ± 1.21
	0.60 ± 1.29*

	Number of antenatal carers
	4.78 ± 1.75
	3.47 ± 1.87*

	Gestation of 1st mode of birth discussion (weeks)
	19.99 ± 6.43
	13.00 ± 6.90*

	Gestation of  birth plan (weeks)
	31.86 ± 6.42
	33.32 ± 5.78*

	Time given to make mode of birth decision (weeks)ψ
	11.85 ± 7.47
	20.01 ± 8.78*

	Number of unscheduled antenatal care visits via obstetric day unit (visits per woman)
	0.61 ± 1.19
	0.76 ± 1.44

	Number of unscheduled antenatal care visits via delivery suite (visits per woman)
	0.25 ± 0.58
	0.13 ± 0.38*

	Number of antenatal inpatient admissions (admissions per woman)
	0.18 ± 0.57
	0.09 ± 0.41*

	Received unscheduled antenatal care for:
  Pre-eclamptic toxemia
  Reduced fetal movements
  Vaginal bleeding
  Abdominal pain
  Threatened preterm labor
  Anemia
  Urinary tract infection
  Obstetric cholestasis
  Presentation check ultrasound scan
  Small for gestational age
  Large for gestational age
  Umbilical artery Doppler 
  Ruptured membranes
  Other reason
	
10 (4.8)
24 (11.6)
8 (3.9)
16 (7.7)
13 (6.3)
0 (0.0)
4 (1.9)
2 (1.0)
13 (6.3)
6 (2.9)
1 (0.5)
0 (0.0)
16 (7.7)
28 (13.5)
	
5 (2.6)
24 (12.4)
10 (5.2)
17 (8.8)
3 (1.5)*
1 (0.5)
2 (1.0)
3 (1.5)
22 (11.3)
9 (4.6)
3 (1.5)
2 (1.0)
19 (9.8)
19 (9.8)





Table 2 legend
* statistically significant at p<0.05 level; ψcalculated from gestation of 1st mode of birth decision to gestation of birth plan.
 The Mann-Whitney U test was used to analyse non-normally distributed data, based on rank means (not displayed).
SD, standard deviation













Table 3: Adjusted odds ratios for the relationship between the intended and actual mode of birth and the type of antenatal care received and history of previous vaginal births; Southampton, England

	
	Adjusted odds ratio 
(95% confidence interval)

	Outcome: Intended to birth by VBAC
Predictors
     Received care in 2008 (reference)
     Received care in 2011*
	

1.00
2.69 (1.48 to 4.87)

	     No previous vaginal births (reference)
     Previously birthed vaginally
	1.00 
4.28 (0.67 to 27.45)

	Outcome: Achieved successful VBAC
Predictors
     Received care in 2008 (reference)
     Received care in 2011*
     No previous vaginal births (reference)
     Previously birthed vaginally*
	

1.00
1.79 (1.17 to 2.75)
1.00
2.59 (1.26 to 5.30)



Table 3 legend
* statistically significant at p<0.05 level. All adjusted for maternal age, maternal body mass index, time since previous caesarean, previous vaginal births, previous VBACs, indication for previous caesarean.
VBAC, vaginal birth after caesarean.


Table 4: Maternal and neonatal safety: 405 women with one previous cesarean section and no other risk factors before (2008) and after (2011) implementation of midwife-led antenatal care; Southampton, England

	
	2008
n=209
Mean ± SD 
or No. (%)
	2011 
n=196
Mean ± SD 
or No. (%)

	Maternal safety outcomes
	
	

	Postpartum haemorrhage
	99 (47.6)
	85 (43.4)

	Placental complications
	7 (3.4)
	3 (1.5)

	Infection
	8 (4.0)
	11 (5.6)

	Bowel complications
	1 (0.5)
	2 (1.0)

	Bladder complications
	4 (2.0)
	6 (3.1)

	Intensive treatment unit admissions
	1 (0.5)
	2 (1.0)

	Postnatal readmissions 
	4 (2.0)
	6 (3.2)

	Estimated blood loss (ml)
	616.02 ± 531.53
	559.59 ± 702.13

	Length of postnatal stay (days)
	3.15 ± 1.35
	2.67 ± 1.39*

	Perineal trauma (n=218)†
  Intact   
  1st degree tear
  2nd degree tear
  3rd degree tear
  4th degree tear
  Labial tear
  Episiotomy
	(n=98)
17 (17.5)
11 (11.3)
23 (23.7)
11 (11.3)
0 (0.0)
6 (6.2)
39 (40.2)
	(n=120)
26 (21.7)
14 (11.7) 
36 (30.0) 
9 (7.5) 
1 (0.8)
5 (4.2) 
35 (29.2)

	Neonatal safety outcomes
	
	

	5-minute Apgar score
	9.13 ± 0.72
	9.07 ± 1.11

	Birth trauma
	9 (4.4)
	2 (1.1)

	Intrauterine death
	0 (0.0)
	1 (0.5)

	Admission to neonatal unit
	10 (4.9)
	10 (5.2)

	Jaundice requiring treatment
	6 (3.0)
	5 (2.7)

	Respiratory distress
	7 (3.5)
	9 (4.7)

	Hypothermia requiring treatment
	4 (2.0)
	10 (5.3)

	Breastfeeding initiated at birth
	160 (78.4)
	152 (78.8)

	Breastfeeding exclusively at discharge
	102 (56.3)
	111 (59.4)





Table 4 legend
† percentages exceed 100% as some women experienced more than one category of perineal trauma; * statistically significant at p<0.05 level.
SD, standard deviation.


















[bookmark: _GoBack]References

1. Bragg F, Cromwell DA, Edozien LC, et al. Variation in rates of Caesarean section among English NHS Trusts after accounting for maternal and clinical risks: Cross sectional study. BMJ 2010;341:c5065.DOI:10.1136/bmjc5065.
1. The Information Centre. NHS Maternity Statistics 2010-11. The Health and Social Care Information Centre 2011. [Online] Accessed December 2011 available at http://www.ic.nhs.uk/pubs/maternity1011 
1. Thomas J, Paranjothy S, Royal College of Obstetricians and Gynaecologists Clinical Effectiveness Support Unit. The National Sentinel Caesarean Section Audit Report 2001. London: RCOG Press.
1. American Congress of Obstetricians and Gynecologists (ACOG). Vaginal birth after previous cesarean delivery 2010. Washington DC: American College of Obstetricians and Gynecologists.
1. Dodd JM, Crowther CA, Huertas E, et al. Planned elective repeat caesarean section versus planned vaginal birth for women with a previous caesarean birth. Cochrane Database Syst Rev 2013. Issue 12, article no. CD004224. DOI: 10.1002/14651858.CD004224.pub3
1. National Collaborating Centre for Women’s and Children’s Health. Caesarean section clinical guideline 2011. London: RCOG Press.
1. RCOG. Birth after previous caesarean birth: Green-top Guideline No. 45. 2015. RCOG, London. 
1. RCOG. Birth after previous Caesarean: Information for you. 2008. [Online] http://www.rcog.org.uk/files/rcog-corp/Birth%20After%20Previous%20Caesarean.pdf accessed September 2011.
1. Almgren M, Schlinzig T, Gomez-Cabrero D, et al. Cesarean delivery and hematopoietic stem cell epigenetics in the newborn infant: implications for future health? Am J Obstet Gynecol 2014;211:502e1–8.
1. Schlinzig T, Johansseon S, Gunnar A, et al. Epigenetic modulation at birth — altered DNA-methylation in white blood cells after Caesarean section. Acta Paediatrica 2009;98:1096–9.
1. Cabrera-Rubio R, Collado MC, Laitinen K, et al. The human milk microbiome changes over lactation and is shaped by maternal weight and mode of delivery. Am J Clin Nutr 2012;96:544–51.
1. Grönlund MM, Nuutila J, Pelto L, et al. Mode of delivery directs the phagocyte functions of infants for the first six months of life. Clin Exp Immunol 1999;116:521–6.
1. Bujold E, Hammoud A, Schild C, et al. The role of maternal body mass index in outcomes of vaginal birth after Caesarean. Am J Obstet Gynecol 2005;193:1517–1521.
1. Landon MB, Leindecker S, Spong CY, et al. The MFMU Cesarean Registry: Factors affecting the success of trial of labor after previous caesarean delivery. Am J Obstet Gynecol 2005;193(4):1016–1023. 
1. Srinivas SK, Stamilio DM, Sammel MD, et al. Vaginal birth after caesarean delivery: does maternal age affect safety and success? Paediatr Perinat Epidemiol 2007;21:114–120.
1. Gyamfi C, Juhasz G, Gyamfi P, et al. Increased success of trial of labour after previous vaginal birth after caesarean. Obstet Gynecol 2004;104:715–9. 
1. Metz TD, Stoddard GJ, Henry E, et al. How do good candidates for trial of labor after caesarean (TOLAC) who undergo elective repeat caesarean differ from those who choose TOLAC? Am J Obstet Gynecol 2013;208(458):e1–6.
1. Nilsson C, Lundgren I, Smith V, et al. Women-centred interventions to increase vaginal birth after caesarean section (VBAC): a systematic review. Midwifery 2015;31(7):657–663. 
1. Emmett C, Shaw A, Montgomery A, et al. Women’s experience of decision making about mode of delivery after a previous Caesarean section: the role of health professionals and information about health risks. BJOG 2006;113:1438–45.
1. Lundgren I, Begley C, Gross MM, et al. ‘Groping through the fog’: a metasynthesis of women’s experiences on VBAC (vaginal birth after Caesarean section). BMC Pregnancy Childbirth 2012;12(85):1–11. 
1. Eden KB, Hashima JN, Osterweil P, et al. Childbirth preferences after Cesarean birth: a review of the evidence. Birth 2004;31(1):49–60.
1. Meddings F, MacVane Phipps F, Haith-Cooper M, et al. Haigh J. Vaginal Birth After Caesarean section (VBAC): exploring women’s perceptions. J Clin Nurs 2007;16:160–167.
1. Moffat MA, Bell JS, Porter MA, et al. Decision making about mode of delivery among pregnant women who have previously had a Caesarean section: a qualitative study. BJOG 2007;114:86–93.
1. Sandall J, Soltani H, Gates S, et al. Midwife-led continuity models versus other models of care for childbearing women (Review). Cochrane Database Syst Rev 2015. Issue 9. Art. No.: CD004667. DOI: 10.1002/14651858.CD004667.pub4.
1. Sandall J, Homer C, Sadler E, et al. Staffing in maternity units: getting the right people in the right place at the right time. 2011. London: The King’s Fund.
1. Knight HE, Gurol-Urganci I, van der Meulen JH, et al. Vaginal birth after Caesarean section: a cohort study investigating factors associated with its uptake and success. BJOG 2014;121:183–93. 
1. Coughlan C, Kearney R, Turner MJ. What are the implications for the next pregnancy in primigravidae who have an elective caesarean section for breech presentation? BJOG 2002;109:624–6.
1. Shipp TD, Zelop CM, Repke JT, et al. Labor after previous cesarean: influence of prior indication and parity. Obstet Gynecol 2000;95(6):913–6.
1. Field A. Discovering statistics using SPSS. 2009. Third edition. London: SAGE Publications Ltd.
1. RCOG. The national sentinel Caesarean section audit. 2001. London: Royal College of Obstetricians and Gynaecologists. [online] Accessed June 2015 https://www.rcog.org.uk/globalassets/documents/guidelines/research--audit/nscs_audit.pdf 
1. Coonrod DV, Drachman D, Hobson P, et al.  Manriquez M. Nulliparous term singleton vertex caesarean delivery rates: institutional and individual level predictors. Am J Obstet Gynecol 2008;198;694e1–e11.
1. Paranjothy S, Frost C, Thomas J. How much variation in CS rates can be explained by case mix differences? BJOG 2005;112:658–666.
1. Fenwick J, Gamble J, Hauck Y. Believing in birth – choosing VBAC. The childbirth expectations of a self-selected cohort of Australian women. J Clin Nurs 2007;16:1561–1570. doi: 10.1111/j.1365-2702.01747x.
1. Gamble J.A.; Creedy D.K.  Women’s preference for a caesarean section: incidence and associated factors. Birth 2001;28(2):101-10. 
1. McGrath P, Phillips E, Vaughan G. Vaginal birth after Caesarean risk decision-making: Australian findings on the mothers’ perspective. Int J Nurs Pract 2010;16:274–81.
1. Ridley R, Davis PA, Bright JH, et al. What influences a woman to choose vaginal birth after caesarean? JOGNN 2002;31:665–72.
1. Dickson MJ, Willett M. Midwives would prefer a vaginal delivery. BMJ 1999;319:1008.
1. Al-Mufti R, McCarthy A, Fisk NM. Survey of Obstetricians’ personal preference and discretionary practice. Eur J Obstet Gynaecol Reprod Biol 1997;73:1–4.
1. Groom KM, Paterson-Brown S, Fisk NM. Temporal and geographical variation in UK Obstetricians’ personal preference regarding mode of delivery. Eur J Obstet Gynaecol Reprod Biol 2002;100:185–8.
1. Sur S, Murphy KW, Mackenzie IZ. Delivery after Caesarean section: Consultant Obstetricians’ professional advice and personal preferences. Obstet Gynecol 2009;29(3):212–6.
1. Gunnervik C, Josefsson A, Sydsjö A, et al. Attitudes towards mode of birth among Swedish midwives. Midwifery 2010;26:38–44.
1. McGurgan P, Coulter-Smith S, O’Donovan PJ. A national confidential survey of obstetrician’s personal preferences regarding mode of delivery. Eur J Obstet Gynecol Reprod Biol 2001;97(1):17–9. 
1. NMC.  Midwives rules and standards.2012. London: NMC.
1. Birthplace in England Collaborative Group. Perinatal and maternal outcomes by planned place of birth for healthy women with low risk pregnancies: the Birthplace in England national prospective cohort study. BMJ 2011;343:d7400,doi: 10.1136/bmj.d7400
1. Cluett ER, Burns E. Immersion in water in labour and birth. Cochrane Database Syst Rev 2009, Issue 2. Art.No.: CD000111. DOI: 10.1002/14651858.CD000111.pub3.
1. Hodnett ED, Downe S, Walsh D. Alternative versus conventional institutional settings for birth. Cochrane Database Syst Rev 2012, Issue 8. Art. No.: CD000012. DOI: 10.1002/14651858.CD000012.pub4.
1. Hodnett ED, Gates S, Hofmeyr GJ, et al. Continuous support for women during childbirth. Cochrane Database Syst Rev 2013, Issue 7. Art. No.: CD003766. DOI: 10.1002/14651858.CD003766.pub5.
1. NHS Institute for Innovation and Improvement. Focus on normal birth and reducing caesarean section toolkit. 2007. NHS, Coventry, UK.
1. Birthchoice UK. Birth after caesarean for England 1998–2013. 2014. [online] Accessed January 2016 http://www.birthchoiceuk.com/Professionals/BirthChoiceUKFrame.htm?http://www.birthchoiceuk.com/Professionals/MainIndex.htm 
1. Ryan P, Revill P, Devane D, et al. An assessment of the cost-effectiveness of midwife-led care in the United Kingdom. Midwifery 2013;29:368–76.


20

image1.emf

