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Cesarean rates are rising globally 
An increasingly common challenge in modern obstetrics is pregnancy and delivery after a 
cesarean.1,2 A cesarean is a surgical procedure during which a fetus is delivered through an 
incision in the maternal abdomen and uterus. Cesareans have been part of human culture since 
ancient times, first applied in dead or dying women to retrieve the infant, either in hopes of 
saving the baby's life, or as required by religious proclamations. Up until the nineteenth 
century, it was a measure of last resort; the operation was not intended to preserve the 
mother's life. As safety of the procedure improved due to the progression in hygienic and 
surgical techniques, indications to perform cesareans shifted during the 1900s from saving 
infants’ lifes to saving mothers’ lifes as well.3 Since the 1940s, the trend towards medically 
managed pregnancy and delivery has steadily increased. Many new hospitals in which women 
gave birth and in which obstetrical operations were performed arose. Advances in anesthesia 
improved both the safety and the subjective experience of cesarean delivery, leading to a 
further increase in its use.3  
 
At no point in history have cesarean rates been as high as they are today.4 Rates of cesareans 
reached 25% in Europe, and 32% of all births in the USA (figure 1) and continue to increase.4–6 
Although cesarean delivery can effectively prevent maternal and neonatal morbidity and 
mortality, there is no evidence that a cesarean is beneficial for either a mother or a child if the 
procedure is not medically necessary. The World Health Organization stated that at population 
level, cesarean rates higher than 10% are not associated with a reduction in maternal and 
newborn mortality rates.7 Reasons for the steadily increasing cesarean rates that are 
repeatedly reported in international studies are the introduction of electronic fetal heart rate 
monitoring, fear of pain, concerns about genital damage after vaginal delivery, scientific studies 
on breech delivery, and convenience for health care providers as well as for mothers and 
families.4,8,9 However, the biggest contributor to the increase in cesarean rates since the first 
half of the 1980s is the repeat cesarean after a previous one.3  
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Figure 1. Global cesarean rates from 1990 - 2014. Adapted from Betrán AP, et al. PLoS ONE 2016 
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For the largest part of the 20th century, the concept of ‘once a cesarean, always a cesarean’ 
prevailed. It emphasized that one of the consequences of a cesarean was the need for a repeat 
cesarean in a next pregnancy, because the incidence of uterine scar rupture during trial of labor 
after cesarean was thought to be significant and the resultant consequences were alarming.10,11 
By the late 1980s, the concept was abandoned as reports showed that trial of labor after a 
cesarean is relatively save.10,12,13 Nowadays, eligible women (ie. women without an absolute 
indication for repeat cesarean) are given the choice to deliver either by trial of labor after 
cesarean or by elective repeat cesarean after having had one cesarean before.13,14  
 
 
 

 
 
 
 
 

 
  

Term Definition 
TOL(AC) Trial of labor (after cesarean) 
TOL-percentage Number starting vaginal delivery / number with previous cesarean x 100% 
VBAC Vaginal birth after cesarean 
VBAC-percentage Number that delivers vaginally / number with previous cesarean x 100% 
ERCS Elective repeat cesarean section 
Uterine rupture Tear in the uterine wall resulting in communication between the uterine and peritoneal 

cavities 

Complication Trial of labor Planned repeat cesarean 
Maternal 
Uterine rupture 0.47% 0.03% 
Blood transfusion 0.90% 1.20% 
Febrile morbidity 6.50% 7.20% 
Deep vein thrombosis 0.04% 0.10% 
Hysterectomy 0.22% 0.43% 
Maternal mortality 0.004% 0.01% 
Neonatal 
Transient tachypnea of the newborn 3.60% 4.20% 
Asphyxia 0.89% 0.32% 
Perinatal mortality 0.13% 0.05% 

Table 1. International terms and abbreviations 
 

Table 2. Maternal and neonatal complications of trial of labor and planned repeat cesarean after one cesarean 
Based on Guise J-M et al., 2010. 
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Both options for delivery after cesarean have risks and benefits 
Trial of labor after cesarean differs from labor that is not preceded by a cesarean for several 
reasons, most notably the risk of rupture of the uterine scar. Based on the source of 
information, the incidence of uterine rupture during trial of labor after one previous cesarean 
is estimated to be between 0.20 and 1.50%.14 Of all cases of women with uterine rupture, 25% 
result in severe neonatal and/or maternal morbidity with markedly increased mortality rates.15 
The fact that the risk of uterine rupture is increased during trial of labor after cesarean 
legitimizes the choice for an elective repeat cesarean.16 
 
At the risk of sounding cynical, one might consider the decision for either trial of labor after 
cesarean or elective repeat cesarean, as to choose between two evils. Both options have 
certain medical risks (see table 2).17 It should be mentioned that risk estimates of both delivery 
options might be biased for the fact that numbers are not resulting from intention to treat 
analyses, but from studies based on the actual route of delivery. Cesarean deliveries are 
associated with a higher maternal risk of deep vein thrombosis, hysterectomy, and postpartum 
febrile morbidity as compared to vaginal delivery. Long term maternal effects of cesareans 
include a risk of postmenstrual spotting and chronic pain at the incision site.18,19 On the other 
hand, trial of labor carries a higher risk of perinatal asphyxia and mortality. Most morbidity 
associated with trial of labor occurs when there is a need to convert to a cesarean, and not 
when the trial of labor succeeds.13 For example; hysterectomy and endometritis are more 
common in women with failed trial of labor than in successful vaginal delivery after cesarean 
(0.5% versus 0.1% and 7.7% versus 1.2%, respectively) and most cases of perinatal asphyxia 
follow uterine rupture and not uncomplicated vaginal delivery.20 Risks associated with 
pregnancy and delivery after cesarean, such as abnormal placentation, hysterectomy and blood 
transfusion, increase with increasing number of cesareans.21 The likelihood of having a vaginal 
delivery in the future declines with every repeat cesarean.13,14 This means that the decision for 
either trial of labor or elective repeat cesarean in a pregnancy after a first cesarean, also affects 
the conduct of a possible next pregnancy and delivery. 
 
In conclusion, trial of labor has relatively good shortterm and longterm maternal and neonatal 
outcomes if it succeeds, but has increased risks for mother and child when it fails and an 
emergency cesarean is needed, as compared to planned repeat cesarean.22 Therefore, 
although absolute risks of adverse outcomes are small, trial of labor has higher relative rates of 
shortterm maternal and neonatal morbidity and mortality when compared to elective repeat 
cesarean.23 A recent economic evaluation showed that trial of labor in the end is more cost 
effective, especially for those likely to have a successful trial of labor.24 Thus, key in the trial of 
labor versus elective repeat cesarean debate is the prediction of who will be successful in 
achieving vaginal birth.  
 
To predict trial of labor success chance in individual women, studies and guidelines focused on 
clinical risk factors for unsuccessful trial of labor. Quantitative information on what the 
influence of patient characteristics is on trial of labor success chance provides an estimation of 
success chance of vaginal delivery, enabling woman to make an informed choice.13,14,25–28 
Qualitative information on how women choose the preferred mode of delivery and how 
gynecologists confronted with women in trial of labor clinically manage these patients should 
complement these quantitative prediction models and is topic of recent studies.29,30 The aim 
of this thesis is to gain more insight in the prediction of trial of labor success chance by 
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integrating clinical risk factors with aspects of human decision-making. Therefore, in part 1 of 
this thesis, we explore influencers of vaginal birth success chances and womens’ preferences 
concerning delivery after cesarean. In part 2, we explore two main aspects of assisting birth 
after cesarean; gynecologists decision-making during trial of labor after cesarean and the 
association of certain management options with trial of labor outcomes. To conclude the thesis, 
the overall findings are discussed and clinical implications as well as suggestions for further 
research are given. In the remainder of this introduction, we present the scopes of part 1 and 
part 2 in more detail. 
 
Part 1. To give birth after cesarean 
 
Clinical influencers of success chance 
Women eligible for vaginal birth after cesarean are counseled by their obstetrician to support 
them in choosing the intended mode of delivery. To help pregnant women, their partners, and 
their health care professionals, studies initially focussed on predicting success chance of trial 
of labor, and subsequently on validation of the developed prediction models.25–28 These models 
are based on clinical characteristics, such as maternal etnicity and estimated fetal weight. 
Several factors are mentioned to influence success chance negatively, amongst which 
advanced maternal age, induction of labor, a short interdelivery interval and a previous preterm 
cesarean.14 Because the evidence of the influence of the latter two is questionable, we aim to 
clarify the supposed influence of interpregnancy interval and prematurity in a first cesarean in 
order to determine to what extent they contribute to the success chance. 
 
Chapter 2 describes the effect of the interval between a cesarean delivery and a next trial of 
labor on the success rates of trial of labor after cesarean in a 10-year nationwide cohort. 
 
Chapter 3 describes the effect of a preterm cesarean on trial of labor in a subsequent term 
pregnancy in a 10-year nationwide cohort. 
 
Large variation in intended mode of delivery after a previous cesarean 
Large variation exists globally in rates of women choosing for trial of labor after cesarean; 30% 
for the United States, 36% for the United Kingdom, and 70% for the Netherlands.17,31,32 This 
large spread is remarkable and is unlikely to be explained only based on medical risk factors at 
patient level such as previous delivery characteristics, demographics, and current pregnancy 
characteristics. This prompts the question how women are counseled and what priorities exists 
amongst women facing the decision on how to deliver after cesarean. Research that has been 
undertaken to gain more understanding on why women choose either trial of labor or planned 
repeat cesarean, demonstrates that not only clinical risk factors play a role in weighing both 
modes of delivery but also non-medical factors, such as the experience of the previous 
cesarean, emotions as fear and anxiety and the feeling of responsibility to give birth 
vaginally.31,33,34 Still, in antepartum counseling, health care professionals act as information 
providers with limited discussion of women’s preferences.35 Antepartum counseling on the 
mode of delivery needs to become a confluent of on the one hand informing the women and 
her partner on medical risks, an on the other hand being informed about the non-medical 
aspects that play a role, leaving both options open for discussion.14,36 Therefore, we aim to gain 
more understanding of the factors that influence women when making a decision on the 
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intended mode of delivery. Knowing more about the preferences and views that women hold 
will enable us to develop tools to enhance shared decision-making in antepartum counseling. 
 
Chapter 4 aims at better understanding the priorities that exist among women facing the 
decision between trial of labor or elective repeat cesarean after a cesarean, using Q-
methodology as a mixed methods approach. 
 
Part 2. To assist birth after cesarean 
 
Large variation in trial of labor after cesarean success 
Not only does the rate of women choosing for trial of labor vary geographically, also the 
percentage of women succeeding to have a vaginal delivery after cesarean vary based on the 
location a woman gives birth.37,38 A recent Dutch report unveiled large variation in success rates 
of trial of labor amongst Dutch hospitals; rates variated from roughly 50% to 90% for women 
with comparable medical risk factors (figure 2).37 A comparable variation has been described 
for the United States.17 A repeat cesarean performed during trial of labor can have several 
reasons, including (the suspicion of) uterine rupture, non progression of labor or the suspicion 
of fetal distress. These differences in rates of trial of labor successes poses questions on how 
gynecologists assist birth after cesarean and on how they indicate a repeat cesarean is needed.  
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Adapted from Vankan E. et al, AOGS 2016. 
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Timely recognition of uterine rupture and a rapidly performed cesarean reduces associated 
maternal and neonatal morbidity and mortality. However, symptoms of uterine rupture or 
imminent rupture, such as vaginal blood loss, maternal hypotension or an abnormal foetal 
heart rate pattern, are unspecific and could have other causes that do not necessarily demand 
emergency cesarean.14 Besides suspicion of uterine rupture, reasons for performing repeat 
cesarean during trial of labor are non-progression of labor and suspected fetal distress. 
Determining whether or not labor is prolonged proves to be arbitrary and analysis of the fetal 
heart rate pattern is subject to intra- and inter-observer disagreement.39,40 Thus, many factors 
add to the uncertainty in deciding whether or not to opt for a repeat cesarean during trial of 
labor after a previous cesarean. Yet, clinical guidelines for gynecologists include relatively brief 
paragraphs on intrapartum management and lack an overview of outcomes of different options 
of intrapartum management.13,14  
 
In order to understand why women with comparable risk factors have different chances of 
vaginal delivery after cesarean and ultimately to reduce practice variation and to intervene in 
the globally rising cesarean rate, we aim to qualitatively explore how gynecologists reach 
decisions regarding whether to advise continuing labor or to perform repeat cesarean. In order 
to assist gynecologists in their decision-making processes, we aim to provide data on outcomes 
of different management options in case of failure of labor to progress. 
 
Chapter 5 aims to increase understanding of gynecologists’ decision-making during trial of 
labor, using interview data in the context of constructivist grounded theory. 
 
Chapter 6 compares neonatal and maternal outcomes of different scenarios in trial of labor 
after cesarean; attempted operative vaginal delivery and emergency repeat cesarean in an 8-
year nationwide cohort. 
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ABSTRACT 
 
Objective 
The objective of this study is to investigate the association between interpregnancy interval 
and success of vagina! birth after cesarean. 
 
Study design 
Retrospective 10-year cohort study of pregnant women with one prior cesarean, who opted 
for trial of labor (n = 36 653). lnterpregnancy interval is the time between cesarean and next 
conception. Vagina! birth success rates were compared between six interval groups. Analysis 
was performed pooled as well as stratified for induction of labor. Adjusted odds ratios were 
calculated. 
 
Results 
Success rate in the reference group (12 to 24 months) was 72%. Success rates were sim i lar 
among those with an interval of less than 24 months. lntervals of 24 months or more showed 
a decrease in success rate; 70% in 24- to 35-month intervals (adjusted odds ratio 0.92 (0.87 to 
0.98)), 67% in 36- to 59-month intervals (adjusted odds ratio 0.87 (0.81 to 0.94)) and 62% in 
intervals of more than 60 months (adjusted odds ratio 0.77 (0.67 to 0.88)). 
 
Conclusion 
An interpregnancy interval of < 24 months is not associated with a decreased success of vagina! 
birth after cesarean. Success rates decrease when interval increases.  
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INTRODUCTION 
The rate of cesareans has been rising, reaching 32% of all births in the United States.1 Cesareans 
are associated with short term maternal and neonatal risks, as well as complications in 
subsequent pregnancies, including uterine rupture, placenta previa and massive 
hemorrhage.2,3 The risk of complications increases with every repeat cesarean.4 The biggest 
contributor to increasing risks associated with multiple cesareans is the elective repeat 
cesarean after a first cesarean.5 Vaginal birth after cesarean is considered a reasonable manner 
to bring the rising cesarean rate and its accompanying morbidity to a halt. All women eligible 
for vaginal birth after cesarean are counseled by their obstetrician to determine the intended 
mode of delivery. Factors known to influence success chance include maternal age, ethnicity, 
neonatal birth weight and indication for the priorcesarean.6,7 Another factor guidelines 
consider to reduce success chance is an interval of less than two years between previous 
cesarean and next pregnancy.8,9 The evidence underlying this assumption is limited. To our 
knowledge, only two studies focused on the role of interpregnancy interval on success chance 
of trial of labor, showing no difference in success rates.10,11 When guidelines state a short 
interpregnancy interval reduces chance of a vaginal delivery after a first cesarean, obstetrician 
smight discourage women pregnant within 2 years after their cesarean to opt for trial of labor. 
In order to provide evidence-based prelabor counseling, more information about the influence 
of interpregnancy interval on success chance of vaginal delivery is needed. We conducted a 
retrospective 10-year cohort study to investigate the relation between interpregnancy interval 
and success rate of trial of labor after a first cesarean.  
 
MATERIALS AND METHODS 
We studied women who delivered twice between 1 January 2000 and 31December 2009 in the 
Netherlands. Data were collected by the Netherlands Perinatal Registry (PRN). This registry 
contains information on pregnancies, deliveries and neonatal (re)admissions until 28 days after 
birth. The database consists of three different registries that are linked by a validated linkage 
procedure; the midwifery registry, the obstetrics registry and the neonatology registry.12,13 All 
data in the PRN are registered routinely by caregivers during prenatal care, delivery and the 
neonatal period. After informing women on the database, consent in presumed for the 
collection of information on pregnancy, delivery and neonate, if a woman did not make use of 
the opportunity to object. Data are sent annually to a national registry office, where they are 
checked for inconsistencies by data managers. Inconsistent records are sent back to the 
caregiver with a request to correct them. If compulsory items are not scored, the record is 
eliminated from the database. The PRN covers ~ 95%of all deliveries in the Netherlands.14 As 
records included in the registry are entered at child level, there is no unique maternal identifier 
available to follow-up on outcomes of subsequent pregnancies of the same mother. A 
longitudinal probabilistic linkage procedure was performed to link records of children of the 
same mother. At the moment of our analysis, this linkage procedure was completed up until 
31 December 2009. A more detailed description of this procedure is described by Schaaf et al.15 

The PRN approved usage of the database for our study (approval number 15.41). No procedural 
changes were made during the 10-year study period regarding data registry maintenance or 
gathering. The neonatal registry was updated in 2008. As for our cohort, only the scoring of 
wet lung might have been affected by this update. Concerning our cohort, the vast majority of 
data on the delivery stemmed from the obstetrics registry, as deliveries of women with a 
previous cesarean take place under responsibility of an obstetrician. Data on demographic 
characteristics and previous delivery may stem from either the midwifery or the obstetrics 
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registry, since antenatal care for women with a previous cesarean and an uncomplicated 
pregnancy in the Netherlands may take place in midwife-led care until the 36th week of 
gestation. We included women with a history of one cesarean and no previous vaginal delivery 
who opted for a trial of labor in their subsequent ongoing pregnancy. We excluded women with 
a gestational age of less than 37 or more than 43 weeks, a multifetal pregnancy, or congenital 
malformations in their first or second pregnancy. Women with a non-cephalic presentation or 
antepartum fetal demise in their second pregnancy were also excluded. We divided the study 
group into subgroups based on interpregnancy interval. Interpregnancy interval was chosen 
over interdelivery interval to provide data that can be used in antepartum counselling on the 
intended mode of delivery. During the antepartum counselling, a woman and her obstetrician 
know what the woman’s interpregnancy interval is, while it is still uncertain what her 
interdelivery interval will be. Interpregnancy interval was defined as time in months between 
cesarean in first pregnancy and the start of amenorrhea in next ongoing pregnancy. Conception 
date was estimated by subtracting gestational age from date of delivery. We created subgroups 
based on available literature on this topic and guided by current clinical practice: less then 6 
months, 6 to 11completed months, 12 to 23 completed months, 24 to 35 completed months, 
36 to 59 completed months and 60 months or more. Primary outcome was mode of delivery: 
unplanned repeat cesarean (unsuccessful trial of labor) or vaginal birth (successful trial of 
labor), including instrumental deliveries. Secondary outcomes were adverse events, defined as 
uterine rupture, postpartum hemorrhage (defined as blood loss more than 1000 ml), manual 
removal of placenta, 5 min Apgar < 7, neonatal death and wet lung disease. Secondary 
outcomes were analyzed in three interpregnancy interval groups, that is, < 12 months, 12 to 
23 completed months, and 24 months and more. This division was made to increase power of 
theanalyses given the low occurrence of adverse events. 
 
Statistical analysis 
Results were analyzed using Statistical Analysis Software 9.2 (SAS Institute Inc., Cary, NC, USA). 
To compare baseline characteristics, we calculated statistical significance for differences in 
discrete measures using the χ2-testand analysis of variance. For testing differences in success 
percentages between interpregnancy intervals we used multivariate logistic regression 
calculating odds ratios and 95% confidence intervals, adjusting for maternal age in second 
delivery, low socio-economic status based on postal code (yes/no), Caucasian ethnicity 
(yes/no), first cesarean planned(yes/no) and year of second delivery. The largest group was 
taken as the reference group, which was the group with an interpregnancy interval of 12 to 23 
completed months. After initial analysis, we inserted non-reassuring fetal status as a reason for 
intervention (yes/no) into the multivariate logistic regression to test its influence on odds ratio 
and 95% confidence interval. To compare the occurrence of adverse events we used the chi 
square statistic, without adjusting. For baseline characteristics and secondary outcome 
measures, a P-value < 0.01 was considered statistically significant.  
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RESULTS 
Figure 1 shows the flow diagram of data extraction of our studypopulation from the PRN. Our 
cohort consisted of 36 653 pregnant women with one prior term cesarean and no history of 
vaginal birth who started a term trial of labor. Of the 36 653 women, 1157(3.2%) had an 
interpregnancy interval of o 6 months, 6153 (17%)of 6 to 11 months, 15 891 (43%) of 12 to 23 
months (reference group), 8033 (22%) of 24 to 35 months, 4472 (12%) of 36 to59 months and 
947 (2.6%) of 60 months or more.  
  

Figure 1 . Flow diagram of data extraction. 
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Table 1 reports demographic characteristics, obstetrical history and characteristics of the 
second pregnancy for each of the six interpregnancy interval groups. Most characteristics 
differed significantly between the groups. In Supplementary Table S1 distribution of years of 
second delivery among the different intervals is presented. Table 2 reports rates of successful 
trial of labor after cesarean per interpregnancy interval group, adjusted odds ratios and 95% 
confidence intervals. Success rates at intervals < 24 months did not differ. We detected a 
difference in success rates when the interpregnancy interval exceeded 24 months. This effect 
was seen in women with spontaneous onset of labor, as well as in the group whose labor was 
induced. Table 3 shows the analysis of adverse outcomes. Adverse events were uncommon and  
no significant differences in adverse outcomes were found. 
  

Table 1. Maternal characteristics by interpregnancy interval 
 Interpregnancy interval (completed months)  
 <6 6-11 12-23 24-35 36-59 60>  
 (n=1 157) (n=6 153) (n=15 891) (n=8 033) (n=4 472) (n=947) p 
Demographic characteristics in second delivery 
Low SES 310 (27) 1 160 (19) 2 759 (17) 1 622 (20) 1 115 (25) 275 (29) <.01 
Caucasian ethnicity 941 (81) 5 501 (89) 14 682 (92) 7 159 (89) 3 703 (83) 731 (77) <.01 
Maternal age (y) 30.3 (5.0) 31.4 (4.3) 31.8 (3.9) 32.2 (3.9) 32.6 (4.1) 33.6 (4.3) <.01 
        
Obstetrical history        
First cesarean planned 283 (24) 1 737 (28) 4 638 (29) 2 430 (30) 1 240 (28) 237 (25) <.01 
GA 1st delivery (wk) 40.0 (1.4) 40.0 (1.4) 40.0 (1.4) 39.9 (1.4) 40.0 (1.4) 40.0 (1.4) <.01 
       
2nd delivery characteristics       
GA 2nd delivery (wk) 40.0 (1.2) 40.3 (1.1) 40.1 (1.2) 40.0 (1.2) 40.0 (1.2) 39.9 (1.2) <.01 
Induction of labor 523 (45) 2 653 (43) 6 770 (43) 3 554 (44) 2 020 (45) 506 (53) <.01 
NRFS 244 (21) 1 305 (21) 3 393 (21) 1 935 (24) 1 183 (26) 268 (28) <.01 
OVD 186 (16) 1 080 (18) 2 845 (18) 1 430 (18) 820 (18) 162 (17) .56 
Macrosomia1 43 (3.7) 271 (4.4) 693 (4.4) 330 (4.1) 145 (3.2) 26 (2.8) <.01 
Abbreviations: GA, gestational age; NRFS, non-reassuring fetal status; OVD, operative vaginal delivery; SES, socio-
economic status. Data are presented as number (percentage) or mean (s.d.). aBirth weight above 4500g. 

 
Table 2. Association between interpregnancy interval and successful TOLAC 

Interpregnancy interval 
Successful 

TOLAC 

Total population 
aOR (95% CI)1 

n = 36 653 

Induction of labor 
aOR (95%CI)1 

n = 16 026 

Spontaneous 
aOR (95% CI)1 

n = 20 627 
Less than 6 months 814 (70)  0.94 (0.82-1.07) 0.84 (0.70-1.02) 0.99 (0.83-1.20) 

6-11 months 4 421 (72)  0.99 (0.92-1.05) 0.97 (0.88-1.07) 0.99 (0.91-1.09) 
12-23 months 11 477 (72)  Reference Reference Reference 
24-35 months 5 633 (70)  0.92 (0.87-0.98) 0.91 (0.83-0.99) 0.90 (0.83-0.98) 
36-59 months 3 017 (67)  0.87 (0.81-0.94) 0.81 (0.73-0.90) 0.79 (0.72-0.88) 
More than 60 months 591 (62)  0.77 (0.67-0.88) 0.68 (0.56-0.81) 0.63 (0.52-0.77) 
Abbreviations: aOR, adjusted odds ratio; CI, confidence interval; TOLAC, trial of labor after cesarean. Data are 
presented as number (percentage). aMultivariate models included the following covariates: maternal age in 
second delivery, low socio-economic status (yes/no), Caucasian ethnicity (yes/no), first cesarean planned 
(yes/no), year of second delivery. 
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DISCUSSION 
In this large nationwide cohort, we demonstrated that in women with one prior cesarean and 
no history of vaginal delivery, an interpregnancy interval of < 2 years is not associated with a 
reduced success rate of trial of labor after cesarean. The success rate is lower in intervals of > 
2 years. No association between adverse outcomes and interpregnancy interval was found. 
Two previous studies have investigated the role of time between a cesarean and next 
pregnancy or delivery in the success chance of trial of labor.10,11 Landon et al.11 studied 10 
690women with an interdelivery interval of less or more than 2 years. Huang et al.10 studied 
1516 women, comparing interdelivery intervals of less and more than 19 months. Both studies 
found no difference in success rates after spontaneous labor onset. However, they lacked a 
subdivision into multiple interval categories. Our study shows, when considering smaller inter-
pregnancy interval categories, that success rates do not differ in intervals shorter than 2 years 
(with success rates of 70 to 72%), and decreases with intervals of 2 years or longer (with success 
rates of 62 to 70%).Uterine rupture rates in women with short interpregnancy intervals differ 
in literature between 0.90 and 5.0%. A study investigating uterine rupture in the Netherlands 
estimated an overall rupture rate of 0.64% in trial of labor after cesarean.16 In the current study, 
rates of uterine rupture were 0.16 to 0.26%, with a non-significant decrease in rupture rates 
when the interpregnancy intervals increased. The most plausible reason for this discrepancy is 
underreporting in our database since uterine rupture is not a compulsory item to score in the 
PRN. The percentage of induced deliveries in our cohort ranges from 43 to 53%. The mode of 
start of delivery (either spontaneous, induction or primary cesarean) is a compulsory item to 
score in the PRN, so we do not believe this is an inaccurate representation of reality. This study 
did not find an effect of induction on success rate of trial of labor. Previous research indicated 
that women who were induced and had an interval of less than 19 months, had a higher risk of 
unsuccessful trial of labor.10  That subgroup consisted of only 7 women, whereas we were able 
to include 3176 women with an interpregnancy interval of less than 12 months, whose labor 

Table 3. Maternal and neonatal outcomes per interpregnancy interval in months 
 Interpregnancy interval (completed months) 
 0-11 12-23 24 or more  
 (n=7 310) (n=15 891) (n=13 452) p 
Maternal outcomes     
Successful TOLAC 5 235 (71.6) 11 477 (72.2) 9 241 (68.7) <.01 
PPH1 480 (6.6) 1 005 (6.3) 877 (6.5) .71 
Uterine rupture2,3 19 (0.26) 32 (0.20) 21 (0.16) .27 
Manual removal of placenta 176 (2.4) 372 (2.3) 346 (2.6) .43 
     
Neonatal outcomes     
5-minute Apgar <7 93 (1.3) 164 (1.0) 183 (1.4) .03 
Neonatal death 7 (0.10) 18 (0.11) 17 (0.13) .82 
Wet lung3 31 (0.42) 76 (0.48) 80 (0.59) .19 
Data are presented as number (percentage). TOLAC, trial of labor after cesarean; PPH, postpartum 
hemorrhage. 1Defined as blood loss exceeding 1000ml. 2Defined as the complete separation of the 
uterine scar resulting in communication between the uterine and peritoneal cavities. 3Item not 
compulsory to score in PRN-database. Rates may be an underestimation. 
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was induced. It would be interesting to study reasons for the relatively high induction rate, 
especially in women with a uterine scar, as induction is a risk factor for uterine rupture.17 
Successful vaginal birth after cesarean rates differ widely across the Western world, from 9% 
in the United States to 55% in the Netherlands.18 In our study, 72% of women with a prior 
cesarean underwent trial of labor. Because trial of labor after cesarean is common in the 
Netherlands, the Dutch cohort is apt to study a question as ours. We believe our results are 
generalizable to other countries with a comparable patient population. However, based on 
current data we cannot estimate what the effect of an obstetrician’s practical experience with 
vaginal birth after cesarean on the success chance might be. Moreover, no adjustment could 
be made for the fact that obstetricians might treat women with different interpregnancy 
intervals differently. The exploration of these effects is beyond the scope of this article, but 
would be interesting to study internationally.  
 
Strengths and limitations 
The data we analyzed originated from a database with a confined set of items. We experienced 
two disadvantages. First, we were not able to rule out a selection bias. Women with different 
intervals might be counseled differently on the intended mode of delivery, leading to a variation 
in baseline population between the groups. Furthermore, the labor itself might be conducted 
differently between the groups. For example, the results show a higher proportion of non-
reassuring fetal status in women with longer interpregnancy intervals. The same proportions 
of operative vaginal deliveries were found, meaning that possibly more cesareans are 
performed because of suspected fetal distress. The increase in non-reassuring fetal status in 
longer intervals could mean fetal hypoxia is occurring more often in longer intervals, but by 
definition it only indicates that the fetal heart rate pattern is more often assessed as non-
reassuring. We found no increase in low 5 min Apgar scores in longer intervals. This could mean 
the decision-making process during trial of labor is influenced by factors not directly labor-
related, such as age. Second, we were unable to adjust for certain known and unknown 
confounders. The odds ratios we observed may be in a range of a zone of potential bias.19 
Therefore, we cannot rule out that bias of unknown kind accounts for the small associations 
we found between a relatively long interpregnancy interval and decreases success change of 
trial of labor. A possible confounder is body mass index, which might rise when interpregnancy 
interval increases. A body mass index above 30 kg/m2 is known to reduce success chance of 
trial of labor after cesarean.11 However, in the Netherlands, mean body mass index in 2009–
2010 was 24.4 kg/m2, which makes body mass index unlikely to fully account for the decline in 
success rate.20 We adjusted for factors considered to influence success chance as far as 
available in our database, but were not able to adjust for unknown variables. This could make 
the statement that a longer interval results in a decreased success chance questionable. 
However, the observation that a shorter interval is not associated with a decreased success 
chance is probably a more important one, and can be retained. The strength of this study is the 
fact that we were able to investigate the outcomes of trial of labor in a very large group of 
women. We were able to subdivide the study group into multiple interpregnancy intervals, in 
order to provide a tailor-made answer to the question if interpregnancy interval is related to 
success chance in trial of labor after cesarean. 
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CONCLUSION 
American and Dutch guidelines on vaginal birth after cesarean suggest that a short 
interpregnancy interval is a factor decreasing the likelihood of successful trial of labor after 
cesarean.8,9 Based on our data, we cannot confirm this suggestion. Our results show a shorter 
interval is not associated with a decreased success chance. Therefore, we propose that the 
success chance based on interpregnancy interval should not be taken into account when 
counseling women who are pregnant after a cesarean and need to decide on the intended 
mode of their delivery.  
  



Chapter 2 

 34 

REFERENCES 
1  Hamilton BE, Martin JA, Osterman MJK, 

Curtin SC. Births: Preliminary Data for 
2014. Natl Vital Stat Rep 2015; 64:1–19. 

2  Mozurkewich EL, Hutton EK. Elective 
repeat cesarean delivery versus trial of 
labor: a meta-analysis of the literature 
from 1989 to 1999. Am J Obstet Gynecol 
2000;183: 1187–1197. 

3  Hook B, Kiwi R, Amini SB, Fanaroff A, Hack 
M. Neonatal morbidity after elective 
repeat cesarean section and trial of labor. 
Pediatrics 1997; 100:348–353. 

4  Moody Jed. Caes arean Section, Clinical 
Guideline. RCOG Press: London, 2004. 

5  Guise J-M, Eden K, Emeis C, Denman MA, 
Marshall N, Fu R et al. Vaginal birth after 
cesarean: new insights. Evid Rep Technol 
Assess (Full Rep) 2010; 191:1–397. 

6  Grobman WA, Lai Y, Landon MB, Spong 
CY. Development of a nomogram for 
prediction of vaginal birth after cesarean 
delivery. Obstet Gynecol 2007; 109:806–
812. 

7  Jastrow N, Roberge S, Gauthier RJ, 
Laroche L, Duperron L, Bras sard N et al. 
Effect of birth weight on adverse 
obstetric outcomes in vaginal birth after 
cesarean delivery. Obstet Gynecol 2010; 
115:338–343. 

8  The American Congress of Obstetricians 
and Gynecologists. ACOG practice 
bulletin no. 115: vaginal birth after 
previous cesarean delivery. Obstet 
Gynecol 2010;116: 450–463. 

9  Nederlandse Vereniging voor Obstetrie 
en Gynaecologie. Zwangerschap en 
Bevalling na een Voorgaande Sectio 
Caesarea. (Guideline Pregnancy and 
Delivery after a Previous Cesarean 
Section of the Dutch Society of Obstetrics 
and Gynaecology) 2010, www.nvog.nl. 

10  Huang WH, Nakashima DK, Rumney PJ, 
Keegan KA Jr, Chan K. Interdelivery 
interval and the success of vaginal birth 
after cesarean delivery. Obstet 
Gynecol2002; 99:41–44. 

11  Landon MB, Leindecker S, Spong CY, 
Hauth JC, Bloom S, Varner MW et al. The 
MFMU Cesarean Registry: factors 

affecting the success of trial of labor after 
previous cesarean delivery. Am J Obstet 
Gynecol 2005; 193(Suppl 3):1016–1023. 

12  Méray N, Reitsma JB, Ravelli ACJ, Bonsel 
GJ. Probabilistic record linkage is a valid 
and transparent tool to combine 
databases without a patient identification 
number. J Clin Epidemiol 2007; 60:883–
891. 

13  Tromp M, Ravelli ACJ, Méray N, Reitsma 
JB, Bonsel GJ. An efficient validation 
method of probabilistic record linkage 
including readmissions and twins. 
Methods Inf Med 2008; 47:356–363. 

14  Stichting Perinatale Registratie 
Nederland. Perinatale zorg in Nederland 
2007(Perinatal Care in the Netherlands 
2007). Stichting Perinatale Registratie 
Nederland: Utrecht, 2009. 

15  Schaaf JM, Hof MHP, Mol BWJ, Abu-
Hanna A, Ravel li ACJ. Recurrence risk of 
preterm birth in subsequent singleton 
pregnancy after preterm twin delivery. 
Am J Obstet Gynecol 2012; 207: 279.e1–
279.e7. 

16  Zwart JJ, Richters JM, Ory F, de Vries JIP, 
Bloemenkamp KWM, van Roosmalen J. 
Uterine rupture in The Netherlands: a 
nationwide population-based cohort 
study. BJOG 2009; 116: 1069–78-80. 

17  Al-Zirqi I, Kjersti Daltveit A, Forsén L, 
Stray-Pedersen B, Vangen S. Risk factors 
for complete uterine rupture. Am J 
Obstet Gynecol 2017; 216: 165.e1–
165.e8. 

18  MacDorman M, Declercq E, Menacker F. 
Recent trends and patterns in cesarean 
and vaginal birth after cesarean (VBAC) 
deliveries in the United States. Clin 
Perinatol 2011; 38:179–192. 

19  Grimes DA, Schulz KF. False alarms and 
pseudo-epidemics: the limitations of 
observational epidemiology. Obstet 
Gynecol 2012; 120:920–927. 

20  Rijksinstituut voor Volksgezondheid en 
Milieu (RIVM). Measuring the 
Netherlands. A monitoring study of risk 
factors in the general population, 2009–
2010. 2011. www.rivm.nl. 

  



Interpregnancy interval and trial of labor 

 35 

 
Supplementary Information 
Accompanying the paper on the Journal of Perinatology website (http://www.nature.com/jp) 
 

 
 
Supplemental table 1. Distribution of calendar year of second delivery per interpregnancy interval 
 Interpregnancy interval (completed months)  
 <6 6-11 12-23 24-35 36-59 60>  
 (n=1 157) (n=6 153) (n=15 891) (n=8 033) (n=4 472) (n=947)  

2000 113 (9.8) 253 (4.1) 0 (0) 0 (0) 0 (0) 0 (0) 
2001 130 (11.2) 566 (9.2) 38 (0.24) 28 (0.35) 0 (0) 0 (0) 
2002 127 (10.9) 640 (10.4) 1118 (7.0) 656 (8.2) 19 (0.42) 0 (0) 
2003 126 (10.9) 776 (12.6) 1653 (10.4) 926 (11.5) 324 (7.3) 0 (0) 
2004 145 (12.5) 709 (11.5) 1961 (12.5) 1106 (13.8) 580 (13.0) 4 (0.42) 
2005 98 (8.5) 680 (11.1) 1881 (11.8) 1069 (13.3) 691 (15.5) 71 (7.5) 
2006 108 (9.3) 616 (10.0) 1812 (11.4) 1162 (14.5) 734 (16.4) 124 (13.1) 
2007 109 (9.4) 605 (9.8) 1830 (11.5) 1029 (12.8) 721 (16.1) 219 (23.1) 
2008 102 (8.8) 673 (10.9) 1809 (11.4) 1101 (13.7) 746 (16.7) 254 (26.8) 
2009 99 (8.6) 635 (10.3) 1799 (11.3) 956 (11.9) 657 (14.7) 275 (29.0) 
Data are presented as number (percentage) 
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ABSTRACT 
 
Objective 
The rate of cesareans has increased worldwide. Therefore, an increasing number of women has 
to decide how to deliver in a subsequent pregnancy. Individualized information on risks and 
success chances is helpful. This study investigates the effect of a preterm cesarean on success 
of subsequent term trial of labor. 
 
Study Design 
Ten-year Dutch cohort (2000–2009) of women with one previous cesarean and a subsequent 
term trial of labor. Subgroups were made based on gestational age at first cesarean delivery 
(25–28, 28–30, 30–32 and 32–34 weeks) and stratified based the way in which second delivery 
started. Rates of vaginal deliveries, maternal, and neonatal outcomes were compared with 
women who had a first-term cesarean (37–43 weeks). 
 
Results 
Four thousand three-hundred forty-two women delivered by preterm cesarean in the first 
pregnancy. These women had high rates of successful trial of labor, both after spontaneous 
onset (86.2–96.2%) and induction (72.8–75.4%). Rates of adverse outcomes were low and 
similar compared with women with a previous term cesarean. 
 
Conclusion 
In this 10-year nationwide cohort, women with a preterm first cesarean who opt for trial of 
labor in a subsequent pregnancy had high rates of successful trial of labor. 
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OBJECTIVE 
Worldwide, the rate of cesarean deliveries is increasing, from 6.7 percent in 1990 to 19.1 
percent in 2014.1 Consequently, women and gynecologists are increasingly confronted with the 
question how to deliver in a subsequent pregnancy. Both trial of labor after cesarean and 
planned cesarean delivery have certain risks and benefits. Trial of labor carries, amongst others, 
the maternal risk of uterine rupture and the neonatal risk of hypoxic-ischemic encephalopathy.2 
Cesarean deliveries are associated with a higher maternal risk of infection, puerperal venous 
thromboembolism and anesthetic complications, and a higher neonatal risk of respiratory 
distress syndrome, as compared to vaginal delivery.3-5 The decision on how to deliver in a post-
cesarean pregnancy is usually made by the woman, her partner and her obstetrician. The 
American as well as Dutch guidelines describe women who are good candidates for planned 
trial of labor to be women in whom the balance between risks and success chance is acceptable 
to both herself and the obstetrician.6,7 In this regard, individualized information on the chance 
of success is desired.8 Many factors are described to influence success rate of trial of labor, 
such as maternal age, body mass index, ethnicity, mode of onset of labor, history of vaginal 
delivery and neonatal birthweight.6 The role of a previous preterm cesarean has also been 
investigated as a possible influencer of trial of labor success.9-11 Prematurity in a previous 
cesarean is presumed to negatively influence vaginal birth success chance. Theoretically, the 
damage that is done when an incision is made in a preterm, undeveloped lower uterine 
segment might be more extended in than in a term, fully developed lower uterine segment. 
This additional damage, might prompt (the suspicion of) uterine rupture during a next trial of 
labor.12 Up until now, studies on this subject include small samples or lack a subdivision into 
multiple gestational age groups.9,10 Therefore, to include gestational age of the previous 
cesarean in antepartum counselling and intrapartum decision-making, more detailed 
information is needed. This study aims to assess the effect of a previous preterm cesarean on 
chance of success of a trial of labor in a subsequent pregnancy. 
 
MATERIALS AND METHODS 
Study population 
We studied women with one previous cesarean and no history of vaginal birth who opted for a 
trial of labor in their subsequent, term, pregnancy. Women who had a previous preterm 
cesarean were compared to women who had a previous term cesarean. Data were extracted 
from the Netherlands Perinatal Registry (PRN). In this database, information about pregnancies, 
deliveries and neonatal outcomes until 28 days after birth is collected. All data in the PRN are 
registered routinely by caregivers during prenatal care, delivery and the neonatal period. 
Women are informed their information is recorded in the database and they may opt out. Data 
are sent to a national office for several consistency checks. The data of approximately 95% of 
all pregnancies and deliveries in the Netherlands are registered in the PRN.13 The PRN is divided 
in three registries, a midwifery registry, an obstetrics registry and a neonatology registry. A 
validated linkage procedure was used to link the three different registries.14,15 Due to the fact 
that the information about pregnancies, deliveries and neonatal outcomes is registered on 
child level, there is no maternal identifier available. Consequently, an additional step was 
necessary to follow-up on outcome of next pregnancies of the same mother. To achieve this, a 
longitudinal probabilistic linkage procedure was used to link all pregnancies and children of one 
mother. The linkage procedure is described by Schaaf et al.16 This procedure was completed up 
until December 31st, 2009 at the moment of our analysis. Thus, in our analysis, both the first 
and second pregnancy and delivery were between January 1st, 2000 and December 31st, 2009 
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in the Netherlands. The PRN approved usage of the database for our study (approval number 
16.75). 
We excluded women with twin pregnancies in first or second pregnancy, fetal congenital 
anomalies in first or second delivery, antepartum fetal death in second delivery, breech position 
in second delivery, a first cesarean before 25 and after 37 weeks of gestational for the study 
population and a first cesarean before 37 weeks and after 42+6 weeks of gestational for the 
reference group, a second delivery before 37 or after 42+6 weeks of gestational, and an elective 
repeat cesarean in second delivery. The study population was divided in subgroups based on 
gestational age at first cesarean delivery: 25+0 till 27+6 weeks, 28+0 till 29+6, 30+0 till 31+6, 
32+0 till 33+6 and 34+0 till 36+6. The sixth group was the reference group with a gestational 
age of 37+0 till 42+6 weeks. The first group was chosen based on the assumption that the lower 
uterine segment has not yet been formed during the late second and the early third trimester 
of pregnancy, so a cesarean during this period could be considered a corporeal incision.17 
Because it is unclear if there is a certain gestational age at which the effect on a following trial 
of labor is comparable with a cesarean in the term period, we decided to break the remaining 
group up in subgroups of two weeks. We stratified for mode of start of delivery (either 
spontaneous or by induction), since induction is strongly associated with decreased trial of 
labor success.18 Baseline characteristics were maternal age at second delivery, ethnicity, 
socioeconomic status, cesarean performed during labor in first pregnancy, induction of labor 
at second delivery, gestational age at second delivery, macrosomia (birthweight above 
4500grams) at second pregnancy. The primary outcome was vaginal delivery, either 
spontaneously or assisted by vacuum/forceps. Secondary maternal outcomes were uterine 
rupture and postpartum hemorrhage. Secondary neonatal outcomes were defined as Apgar 
score <7 after 5 min, perinatal death and respiratory distress syndrome. These outcomes were 
chosen for their clinical importance and accurate listing in the database, an exception being 
uterine rupture, which was not compulsory to score.  
 
Statistical analysis 
Statistical Analysis Software 9.2 (SAS Institute Inc., Cary, NC, USA) was used to analyze the 
results. We tested for statistically significant differences in patients’ characteristics by using an 
ANOVA test for continuous data and the chi-square test for discrete data.  For comparing the 
success rate of trial of labor between the subgroups a multivariate logistic regression analysis 
was performed, adjusting for maternal age at second delivery, ethnicity, socio-economic status 
and macrosomia in second delivery.6 To compare the maternal and neonatal outcomes, we 
combined the groups of 25+0 till 27+6 weeks, 28+0 till 29+6, 30+0 till 31+6 into one group of 
25+0 till 31+6 weeks. This was done in order to increase power. We used the chi-square test. 
P-values less than 0.05 were considered statistically significant.  
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RESULTS 
Incidence of preterm cesarean and subsequent term trial of labor 
Figure 1 shows the flow diagram of data extraction of our study population from the 
Netherlands Perinatal Registry. Our cohort consisted of 41 745 pregnant women with a 
previous cesarean between 25 and 43 weeks of gestation and a trial of labor in their second 
delivery between 37 and 43 weeks. As depicted in figure 1, in subgroups with a first preterm 
cesarean, 77.6 to 88.0 percent had a trial of labor.  
 

Figure 1. Extraction of study population from the PRN 
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Demographic characteristics 
Table 1 reports demographic characteristics, obstetrical history and characteristics of the 
second pregnancy for each of the six gestational age subgroups. All characteristics differed 
significantly between the groups.  
 
 

 Data are presented as number (percentage) unless indicated otherwise. SES: socio-economic status, GA: 
gestational age, HD: hypertensive disorder  aBirth weight above 4500 grams  
 
 
 
 

Data are presented as number (percentage). TOLAC: trial of labor after cesarean, aOR: adjusted odds ratio, 
CI: confidence interval aMultivariate models included the following covariates: maternal age in second 
delivery, low socio-economic status (yes/no), Caucasian ethnicity (yes/no), macrosomia in second 
pregnancy (yes/no). 
 
 
  

  
  Gestational age at first cesarean delivery (weeks)      
 25 - 28 

(n=111) 
28 - 30 
(n=270) 

30 - 32 
(n=447) 

32 - 34 
(n=824) 

34 - 37 
(n=2690) 

37 - 43 
(n=37403) 

 
p-value 

Maternal characteristics at 2nd delivery 
Age in years, mean (SD) 30.3 (4.26) 30.6 (4.75) 31.0 (4.39) 31.2 (4.28) 31.6 (4.20) 31.9 (4.04) <0.01 
Caucasian ethnicity 101 (91.0) 232 (85.9) 408 (91.3) 743 (90.2) 2451 (91.1) 33364 (89.20)   0.01 
Low SES 28 (25.2) 70 (25.9) 95(21.3) 173 (21.0) 494 (18.4) 7439 (19.9)   0.02 
First delivery characteristics 
Cesarean during labor 24 (21.6) 27 (10) 40 (8.9) 169 (20.5) 1293 (48.1) 26.626 (71.2) <0.01 
Second pregnancy & delivery characteristics 
Induction of labor 59 (53.2) 139 (51.5) 239 (53.5) 431 (52.3) 1178 (43.8) 16030 (42.9) <0.01 
GA 2nd delivery, weeks 39.0 (1.30) 39.1 (1.20) 39.2 (1.25) 39.2 (1.28) 39.2 (1.30) 39.7 (1.19) <0.01 
Macrosomiaa   3 (2.70) 2 (0.74) 5 (1.12) 14 (1.70) 48 (1.78) 1527 (4.08) <0.01 
Suspected fetal distress 30 (27.0) 62 (23.0) 99 (22.2) 177 (21.5) 560 (20.8) 8329 (22.3) <0.01 

Gestational age at 
first cesarean 
(weeks) 

Total 
(n=41745) 
 
Successful 
TOLAC 

Total 
 
 
aOR (95% CI) a 

Spontaneous 
(n=23669) 
 
Successful 
TOLAC 

Spontaneous 
 
 
aOR (95% CI) a 

Induction 
(n=18076) 
 
Successful  
TOLAC 

Induction 
 
 
aOR (95% CI) a 

25 – 28 (n=111)       93 (83.8) 1.98 (1.19 – 3.30)       50 (96.2) 8.54 (2.07 – 35.2)       43 (72.9) 1.18 (0.66 – 2.12) 
28 – 30 (n=270)     217 (80.4) 1.57 (1.16 – 2.13)     113 (86.3) 2.06 (1.25 – 3.39)     104 (74.8) 1.38 (0.94 – 2.03) 

30 – 32 (n=447)     359 (80.5) 1.54 (1.22 – 1.95)     185 (88.9) 2.68 (1.74 – 4.15)     174 (72.8) 1.19 (0.89 – 1.58) 

32 – 34 (n=824)     670 (81.3) 1.67 (1.40 – 2.00)     348 (88.6) 2.61 (1.91 – 3.58)     322 (74.7) 1.33 (1.07 – 1.66) 

34 – 37 (n=2690)   2191 (81.4) 1.69 (1.53 – 1.87)   1303 (86.2) 2.08 (1.79 – 2.42)     888 (75.4) 1.41 (1.23 – 1.62) 

37 – 43 (n=37403) 26702 (71.4) Reference 15859 (74.2) Reference 10843 (67.6) Reference 

Table 1.  Baseline characteristics 

Table 2.  Association between gestational age at first delivery and success of TOLAC in second delivery, stratified by type of 
labor onset 
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Success rates of trial of labor 
Table 2 reports success rates of trial of labor per first cesarean gestational age group for the 
whole group, the group with spontaneous labor onset and the induced group. Success rates 
were 80.4 to 83.8 percent for women with a preterm first cesarean. When considering women 
with spontaneous labor onsets only, success rates were 86.2 to 96.2 percent, higher than 
success rates for women who were induced (72.8 to 75.4 percent). As compared to women 
with a previous term cesarean, success rates differed significantly, except for the induced 
women with a history of preterm cesarean between 25 and 32 weeks. Multivariate analysis, 
used to adjust for known confounders, showed no differences in these effects. Table 3 shows 
maternal and neonatal outcomes of trial of labor after cesarean in second pregnancy per 
gestational age in first delivery. Adverse outcomes were rare and no statistically significant 
differences in adverse outcomes were found between term or preterm first cesareans. 
 

Data are presented as number (percentage) aHPP: haemorrhage postpartum (defined as > 1L blood loss) 
bDeath during delivery 
 
COMMENT 
Main findings 
In this large nationwide 10-year cohort study, we demonstrated that women in a term 
pregnancy who opt for trial of labor after a previous preterm cesarean have high success rates, 
that vary between 72.8 and 96.2 percent, depending on gestational age at first cesarean and 
the way in which the second delivery started (either spontaneous or by induction). 
 
Interpretation 
Previous smaller studies evaluated the effect of a preterm cesarean on trial of labor. Binder et 
al. found that in a group of 166 women with a previous high placed U-incision between weeks 
25 and 29, 72 percent had a successful vaginal delivery after previous preterm cesarean.9 Kwee 
et al. found a success rate of 86 percent in a group of 93 women who attempted vaginal delivery 
after a cesarean between 26 and 34 weeks.10 Harper et al. compared success rates of 508 
women who had a first cesarean before 34 weeks to 12 027 women with first cesareans after 
34 weeks. The rate of successful vaginal birth in the preterm group was 82 percent, compared 
to 75 percent in the term group.11 Our study adds the subdivision into multiple subcategories 
of prematurity with a fair amount of cases in each group, contributing to the robustness of the 
finding that preterm cesarean does not prompt lower success rates of subsequent trial of labor.  
 
The explanation for the higher success rates in comparison to women with a previous term 
cesarean might be the indication for the first cesarean. The reference group of women with a 

Table 3. Maternal and neonatal outcomes of TOLAC in second pregnancy per gestational age in first delivery 
 Gestational age at cesarean delivery (weeks) 

25 - 32 
(n=828) 

32 - 34  
(n=824) 

34 - 37 
(n=2690) 

37 - 43 
 (n=37403) 

p-value  

Maternal outcomes 
Uterine rupture 3 (0.36) 0 (0.00) 7 (0.26) 72 (0.19) 0.34  
HPPa 49 (5.92) 49 (5.95) 173 (6.43) 2374 (6.35) 0.92  
Neonatal outcomes 
5-min Apgar <7 7 (0.85) 11 (1.33) 36 (1.34) 443 (1.18) 0.68  
Perinatal deathb 0 (0.00) 1 (0.12) 1 (0.04) 42 (0.10) 0.52  
IRDS 5 (0.60) 1 (0.12) 13 (0.48) 188 (0.50) 0.46  
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term first cesarean contained relatively more women with a first cesarean that was performed 
during labor, for instance for lack of progress. They thus have lower a priori chances on 
delivering vaginally as compared to women who did not (have the chance to) try to deliver 
vaginally.19 Unfortunately, in our database, the indication for the first cesarean is not registered 
on a level any further than whether the cesarean was performed before or during labor. 
However, besides considering the relative success chances, it is just as informative to look at 
the absolute success chances of women with a previous preterm cesarean. They have fairly 
high success chances, with roughly four in every five women succeeding in vaginal birth.  
It is notable that in the group of women with a preterm first cesarean between 28+0 and 31+6 
weeks who opt for trial of labor in a next term pregnancy, only 9 to 10 percent had a previous 
cesarean during labor. This means that the other 90 percent had a previous cesarean before 
labor started. An explanation for this observation cannot be found in selection bias, since 86 
percent of women in this group opted for trial of labor in the next term pregnancy. In the PRN, 
it is compulsory to score if a woman was in labor or not. This observation raises the question 
how care providers declare a woman to be in labor and what the reasons were for performing 
cesarean in this group. 
 
Since both success rates and risk of complications are taken into account when counselling 
women on the intended mode of birth, we analysed the occurrence of adverse outcomes, 
showing no differences between the groups. Harper et al. also found no differences in uterine 
rupture rates between prior cesarean before or after 34 weeks.11 Rochelson et al. analysed 25 
cases of uterine rupture in a case-control design and found that a previous cesarean before or 
at 36 weeks is associated with a five times higher risk of uterine rupture as compared to 
previous term caesarean.12 However, the cases and controls differed on more characteristics 
than only the history of preterm cesarean that may explain these differences. In the PRN 
database, uterine rupture is not a compulsory item to score, so we are unable to draw any firm 
conclusion on the specific rate of uterine ruptures. However, rates of postpartum 
haemorrhage, low Apgar scores and neonatal deaths, which can be direct outcomes of uterine 
rupture, did not differ. 
 
Strength and limitations 
A research question as ours can only be answered by large observational cohort studies. The 
strength of our study is that it includes the largest amount of pregnancies as compared to 
studies that have been conducted on this subject so far, enabling us to provide more detailed 
information in counselling the specific group of women who are pregnant after having had a 
preterm cesarean. A limitation of this study is that our data stem from a database with a 
confined set of items. The first disadvantage we experienced was not being able to include all 
possible confounders in the multivariate analysis, such as body mass index and smoking, and 
not being able to report on all possible outcomes reliably, such as uterine rupture. Secondly, as 
already mentioned, reasons for obstetrical interventions cannot be deduced from the 
database. It would be informative to learn more about the indications for caesareans as well as 
indications for the relatively high induction rate. A possible explanation is that care providers 
filling out the database entry form saw the use of uterotonics during labor a means of labor 
induction, while in fact it was used for labor augmentation. Thirdly, we were not able to rule 
out selection bias. The decision on how to deliver is made by the woman, her partner and her 
obstetrician. Patients who attempted vaginal birth after cesarean in our cohort, might be the 
ones encouraged by obstetricians who estimated these women to have fairly good success 
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chances. However, the fact that approximately four in every five women in our cohort opted 
for trial of labor, means there will by definition be heterogeneity in this group, which pleads 
against a strong selection bias.  
 
CONCLUSION 
In current obstetric practice, individualized information on the chance of success of trial of 
labor after cesarean is desired by women and obstetricians. The effect of a preterm cesarean 
on subsequent trial of labor has been assessed by studies with relatively small sample sizes or 
no division in subgroups. This study included 4 342 women with a previous preterm cesarean 
who opted for a subsequent trial of labor, showing that success rates are high and rates of 
adverse outcomes are low. 
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ABSTRACT 
 
Background  
Women pregnant after one cesarean are counseled on the intended mode of delivery: a 
planned repeat cesarean or a trial of vaginal delivery. Guidelines advise to discuss risks and 
benefits of both options, and to take women’s preferences into consideration. To support the 
decision-making process, it is important to gain a better understanding of the preferences that 
exist among women facing this decision. Using Q-methodology, this study systematically 
explores women’s preferences for birth after cesarean.  
 
Methods  
36 pregnant women with a history of cesarean ranked 31 statements concerning their 
upcoming delivery from least to most important. By-person factor analysis was used to identify 
patterns which, supplemented with interview data, were interpreted as preferences. 
 
Results  
Three distinct preferences for delivery after a cesarean were found; a) “Minimize the risks for 
me and my child”, giving priority to doctor’s advice and risk of adverse events, b) “Seek the 
benefits of normal delivery”, desiring a delivery as normal as possible for both emotional and 
practical reasons, c) “Opt for repeat cesarean”, expressing the belief that a planned cesarean 
brings comfort. 
 
Conclusion 
Preferences for delivery after cesarean vary considerably among pregnant women. Knowledge 
of women’s perspectives is helpful for developing strategies to involve patient preferences in 
antepartum decision-making, but also to better understand the reasons for the declining 
tendency towards vaginal birth after cesarean. 
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BACKGROUND 
The rate of deliveries by cesarean has been rising worldwide. At no point in history have 
cesarean rates been as high as they are today. According to the latest data from 150 countries, 
currently 18.6% of all births occur by cesarean. Latin America and the Caribbean region has the 
highest cesarean rates (40.5%), followed by Northern America (32.3%), Oceania (31.1%), 
Europe (25%), Asia (19.2%) and Africa (7.3%).1 Cesarean delivery is associated with medical 
risks for mothers and newborns, and the rising rate increases the economic burden on health 
care systems.2 The greatest contributor to the high cesarean rate is the elective repeat 
cesarean after a previous one.3 During the past decades, rates of vaginal birth after cesarean 
dropped considerably, from 48% to 30% in the United States and from 46% to 36% in the United 
Kingdom.3,4 In the Netherlands, a relatively high number of women chooses trial of labor after 
cesarean, approximately 70%.5  
 
Both trial of labor and planned repeat cesarean have certain medical risks. Cesarean deliveries 
have a higher risk of major infection (0.33% versus 0.18%), anesthetic complications (0.53% 
versus 0.21%) and neonatal respiratory problems (7% versus 5%) compared to vaginal 
delivery.6-8 Trial of labor after cesarean is associated with a higher risk of uterine rupture (0.64% 
versus 0.03%) and neonatal hypoxic-ischemic encephalopathy (0.08% versus 0%).9-11 Risks are 
highest when having to convert to a cesarean and not when the trial of labor succeeds.12 
Women pregnant after one cesarean are confronted with the choice to plan either a repeat 
cesarean or a trial of vaginal delivery.12-14 Internationally, guidelines advice gynaecologists to 
incorporate women’s preferences in counseling, leaving both options open for discussion.13,15 
However, Munro et al. found that physicians acted as information providers with limited 
consideration of women’s preferences.16 Research undertaken to understand women’s 
preferences demonstrated that different medical as well as non-medical factors, such as the 
experience of the previous cesarean, play a role in weighing both options.4,17,18 These 
qualitative studies provide insight in influences that shape women’s attitudes, but have not 
established the degree of importance of these aspects to women. A more thorough 
understanding of the preferences for delivery after cesarean would not only support the 
counseling conversation, but might help to better understand reasons for the declining 
tendency towards trial of labor after cesarean.3,4 We used Q-methodology to reveal distinct 
patterns in women’s preferences towards delivery after a previous cesarean.19 
 
METHODS 
Q-methodology is a research technique which combines qualitative and quantitative methods 
in order to systematically investigate subjective issues.20 Q-methodology can be used to 
uncover the main viewpoints about a subject within a certain population.19 Participants were 
presented a set of statements drawn from the literature, covering aspects that are possibly 
important to them in regard to their upcoming delivery. In an interview setting, participants 
were instructed to rank each statement in a pyramid-shaped grid (figure 1) according to the 
degree of importance they assigned to it. Qualitative information was collected by interviewing 
participants after populating the grid to explain their rankings. 
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Figure 1. Q-sort grid 

Figure 2. Adapted version of the health belief model 
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Statement set development 
To develop a comprehensive statement set, including all different facets that are possibly 
important to women, we used the health belief model as the theoretical framework for this 
study.21-24 The health belief model consists of six components shaping individuals’ health 
beliefs. Figure 2 depicts an adapted version of the model used for this study.22,24  
 
Through a non-systematic review of scientific and popular databases by the lead researcher 
(AR), a large variety of factors that women potentially find important for their post-cesarean 
delivery were identified.4,17,23,25–29 In addition, four doctors were asked to provide regularly 
heard statements of women deciding on their mode of post-cesarean delivery. One researcher 
(MCL) added statements based on her experience as a psychological counsellor for women with 
delivery-related mental health problems. An initial set of 47 statements was developed. In joint 
discussion with three researchers (AR, PT, JE) adjustments were made; statements covering 
similar topics were merged or deleted. The wording was revised for clarity. This process 
resulted in a final set of 31 statements (Table 1). The final statement set was tested for 
comprehensiveness and comprehensibility in one pilot interview, not leading to any changes in 
the statement set.  
 
Additional data 
A brief questionnaire was developed, containing questions on demographic data and medical 
history. After ranking the statements and completing the questionnaire, participants were 
asked to motivate their ranking of the statements in a supplementary interview. 
 
Setting and recruitment of participants 
In the Netherlands, all hospitals facilitate trial of labor after cesarean. Healthy women with a 
history of a cesarean have their antenatal check-ups in a midwife-led practice, unless they 
choose to visit a hospital. Women with a medical condition or a high-risk pregnancy will be 
referred to secondary care at the beginning of pregnancy. All women with a previous cesarean 
are referred to a hospital for counseling on the mode of delivery when they reach a gestational 
age of approximately 34-36 weeks and they will deliver in secondary care under the 
responsibility of a gynecologist.  
 
Q-methodology aims to explore the variety of viewpoints that people hold, without making 
claims about the number or characteristics of people expressing them. Therefore, participants 
were invited purposively with the aim of recruiting a diverse sample of participants.30 
Imperative for this study was inclusion before women received counseling on the mode of 
delivery. Inclusion criteria were: being pregnant after one previous cesarean, understanding 
and reading of either Dutch or English language. Exclusion criteria were: having a medical 
indication for repeat cesarean or having had a trial of labor after cesarean already in a previous 
pregnancy. The following sampling frame was used: women from an academic hospital 
population, a non-academic hospital population, and three midwife-led practices; and across 
these settings, women from different ages, educational levels, religions and 
nationalities/ethnicities. We aimed to include 30 to 40 women.20 Participation was voluntarily.  
 
Data collection 
Women were recruited between May 2017 and January 2018 by their health care providers; 
either their doctor or their midwife who handed them the study information. After recruitment, 
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one researcher (AR) made an appointment. At the appointment, participants received written 
instruction for ranking the 31 statements, printed on cards, using the sorting grid (instructions 
presented in the supporting information). Subsequently, each participant filled out the 
questionnaire followed by an interview. They were asked to explain why they sorted the aspects 
as they did, with particular attention to the statements ranked at the extreme ends. Interviews 
were audio-recorded and transcribed verbatim. Transcripts were coded to allow thematic 
content analysis. 
 
Analysis 
Individual statement rankings were subject to by-person factor analysis (centroid factor 
analysis and varimax rotation) using PQMethod 2.35.31 The assumption underlying this analysis 
is that participants who rank statements similarly, have similar preferences towards delivery 
after cesarean. For each factor a composite ranking of the statements was calculated; a 
weighted average ranking of all statements that represents how a participant with 100% 
correlation with that factor would have ranked the statements. The factors were then 
interpreted as preferences for the upcoming delivery, using both this composite statement 
rankings and the qualitative data of women associated with the factor. The first interpretation 
of the composite rankings focused on the characterizing statements for the factor (i.e., those 
with a score -4, -3, +3 or +4 in the composite ranking) and the distinguishing statements (i.e., 
statements whose rankings in one factor differed statistically significantly from those in all 
other factors). Next, the remaining statements were included in the interpretation, as well as 
the explanations participants statistically significantly (p<.05) associated with the factor gave 
to their ranking of the statements. Finally, the consensus statements (i.e., statements whose 
rankings did not differ significantly between any of the factors) were inspected and described.  
 
Ethics approval and consent to participate 
The Medical Ethics Review Committee of VU University Medical Center examined the study 
protocol (#2017.262) and judged that an official approval of this study was not required. 
Informed consent in writing was obtained from every participant. 
 
RESULTS 
A total of 36 women participated in the study. One participant had to be excluded due to 
language barriers that became apparent during the sorting of the statements and the interview. 
Analysis was done on 35 participants. Participant characteristics are shown in table 2. Results 
are illustrated with quotes. 
 
Patterns of preferences in giving birth after cesarean 
Inspection of the factor solutions supported by the data resulted in selection of a three-factor 
solution. Table 1 shows the composite ranking of statements for each preference. The 
composite rankings were defined by 28 participants (80%) that associated uniquely with one of 
the factors (table 3). 
 
Preference A: Minimize the risks for me and my child 
Women defining this factor did not yet tend strongly towards either cesarean or vaginal 
delivery and emphasized the importance of information about possible complications of both 
modes of delivery (statement 1: +3, statement 2: +2**, statement 4: +3**). “I do not have a 
tendency of going normal or going cesarean. It is in the middle right now. I just try to take any 
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information in.” They expressed a need for doctor’s advice based on their particular situation 
(statement 23: +3), and trusted their doctor to advise them on the option with the smallest risk 
of complications. “[The chance of complications is] the assessment of doctors. I do not have a 
clear idea of it for myself, but if they say: well, there is a chance of complications, then I would 
rely on that.” These women indicated that they used doctors to help them to decide on their 
intended mode of delivery and they tried to use information to enhance predictability and 
safety of the upcoming delivery. Safety of both mother and baby were considered highly 
important (statement 7: +4, statement 8: +4), and women expressed the contrast that can be 
found in these priorities in the case of delivery after cesarean. “Yes, it [a cesarean] does [feel 
more safe] for sure. It is more me that I am thinking of. There is always a risk with the operation, 
right? But I feel it is more on me then it would be on the baby.” The wish to have another 
pregnancy after this one is important for women holding this preference and might influence 
their need for information (statement 18: +2**). Also, an important aspect that contributes to 
the need for information and doctor’s advice is the wish to avoid uncertainty in general and 
emergency cesarean in specific (statement 10: +2). “Things such as emergency cesarean or the 
uncertainty about the fact something can go wrong. (…) I prefer everything to be absolutely 
clear and certain, but of course that is impossible.” Women defining preference A were 
relatively more likely to involve their partners in decision-making, fitting the input-seeking 
behavior that seems to prevail (statement 24: +1**).  
 
Preference B: Seek the benefits of normal delivery. 
Women that loaded on this factor also highly valued the safety of their child and themselves 
(statement 7: +4; statement 8: +4), but in contrast to preference A expressed a clear tendency 
towards trial of labor, in order to achieve vaginal delivery (statement 19: +3**; statement 14: -
4*). More than women with the other preferences they would like to avoid a cesarean 
(statement 9: 0**) for two main reasons: to be able to live the experience (statement 19: +3**; 
statement 28: +2**; statement 13: -3), and to have a swift recovery, for practical reasons 
(statement 15: +2). Women with this preference expressed a deeper, primal feeling associated 
with giving birth vaginally. “Sometimes, the body is not cooperating and then, well, you can’t do 
anything about it. But it’s frustrating, because….. well, it is basically why we are on earth of 
course.” This feeling was among others motivated by the wish to have contact with the baby 
immediately after birth (statement 17: +3). “I missed…, and I think that’s very important, it’s 
the dream of every mother to have the baby with you directly. And that doesn’t happen during 
a cesarean.” Most women with this preference also valued the faster recovery after vaginal 
delivery, so that they would be able to take care of their other children as well. “I’ve heard that 
recovery goes much faster. […] I have another child who’s four years old, he has to go to school.” 
Nonetheless, the chance of failure of trial of labor was perceived as a barrier (statement 20: 
+3). Therefore, some women expressed a tendency toward planned cesarean in order to avoid 
emergency repeat cesarean, which they thought would be the least comparable to normal 
birth.  
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Statements Preference 
Perceived susceptibility A B C 
1. The chance of complications of caesarean delivery +3 +1 +1 
2. The chance of complications of vaginal delivery +2** +1 0 
Perceived severity    
3. My knowledge on trying to deliver vaginally -1 -1 -1 
4. The chance of rupture of the uterine scar +3** +2** -2** 
5. My experience with caesarean delivery +1* 0* +3* 
6. The chance of damage to my perineum or pelvic floor +1 +1 +1 
Perceived benefits    
7. Safety of the baby +4 +4 +4 
8. My own safety +4 +4 +2* 
9. To avoid a caesarean -2 0** -3 
10. To avoid emergency caesarean delivery +2 0 0 
11. To have the least amount of uncertainty during my delivery +1 0 +2 
12. The possibility to plan when the baby will be born -3 -2 +3** 
13. To avoid labor pains -3 -3 +4** 
14. To avoid vaginal delivery -2* -4* +2** 
15. Time to recovery after the delivery 0 +2 +1 
16. The possibility to stay in the hospital after the delivery -1 -2 +2** 
17. To have contact with my newborn directly after delivery +2 +3 +3 
18. The wish to have another pregnancy after this one +2** -2 -1 
19. To experience a natural delivery -1** +3** -4** 
Perceived barriers    
20. The chance of success of a trial of labor 0** +3** -2** 
21. The experience of other women with caesarean delivery after 
previous caesarean delivery 

-1* -3 -2 

22. The experience of other women with trial of labor after previous 
caesarean delivery 

0 -2 -3 

Cues to action    
23. My doctor’s advice in current pregnancy +3 +2 0* 
24. The opinion of my partner +1** 0** -3** 
25. The opinion of my friends -4 -4 -4 
26. The opinion of my family -3 -3 -2 
27. To prove that I am able to give birth vaginally -4* -1 -1 
28. To at least try to deliver vaginally -2 +2** -1 
Self-efficacy    
29. To be in control during my delivery 0 -1 +1* 
30. To be able to experience my ideal delivery -2* -1 0 
31. The confidence I have in my own body 0 +1 0 
* Distinguishing statement at p < 0.05 
** Distinguishing statement at p < 0.01 
Bold type indicates consensus statement, non-significant at p > 0.01 
Bold italic type indicates consensus statement, non-significant  at p > 0.05 

   

Table 1.  Statement scores per preference, categorized by components of the health belief model 
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Preference C: Opt for repeat cesarean. 
Women defining this factor were very clear that they had no wish to experience natural delivery 
(statement 19: -4**; statement 14: +2**) and preferred a cesarean (statement 9: -3). They 
ascribed great importance to avoiding labor pains (statement 13: +4**), to being able to plan 
when the baby will be born (statement 12: +3**), to have the least uncertainty and be in control 
during delivery (statement 11: +2; statement 29: +1*). This resulted in their avoidance of a 
vaginal delivery (statement 14: +2**). “I think there are a lot of women who would enjoy giving 
birth vaginally. Then I think: I’m part of the minority, I just let the baby be taken out.” These 
participants indicated that for them a cesarean feels as something that is safe and comfortable 
and they appreciate the possibility to stay in hospital after delivery (statement 16: +2**).  
“I love the cesarean. The room, the operation room and everything. It feels you are not alone. 
When you deliver it’s so much you are all sacrifice […]. But in the operation room you have all 
this team working and it is so clean and neat and professional that you feel comfortable.” The 
women who loaded on preference C tried to deliver vaginally in their first pregnancies. The 
desire to avoid trial of labor in their current pregnancy was superimposed on a pre-existing idea 
of not being able to cope with pain, which they felt was corroborated by the experience of 
failing to deliver vaginally in the past, and their positive experience with cesarean (statement 
5: +3**). Of all women, they attached the least importance to the opinion of their partner 
(statement 24: -3**). 
 
Consensus statements 
All participants emphasized the importance of the safety of their babies as well as safety of 
themselves. “What I think is important? Just that we both make it and that it [the baby] is 
healthy. Very cliché, but it is true!”. Consensus was also found in statements of least importance 
to the participants: the opinions of family and friends. “Friends are just for fun, for a good 
conversation, but their opinion on my delivery is not important to me”. 
 
DISCUSSION 
Main findings 
There is no simple answer to the question “what is the best way to deliver after a cesarean?”32 
Clinical guidelines advise to incorporate women’s preferences in antepartum counseling, but 
research showed that healthcare providers do not always adhere to this advice.13,15,16 This study 
is the first to investigate in detail patterns in women’s preferences concerning birth after 
cesarean. We found three main preferences: A) Minimize the risks for me and my child, B) Seek 
the benefits of normal delivery and C) Opt for repeat cesarean.  
  



Chapter 4 

 58 

 
Characteristics Participants (n=35) 
Age, median (IQR) 35 (31.5 – 36.5) 
 
Nationality* 
European 
Asian 
African 
South American 

 
30.5 (87%) 

3 (9%) 
1 (3%) 

0.5 (1%) 

 
Employed 
 

 
31 (89%) 

Religious 
 

14 (40%) 

Gestational age, median (IQR) 
 

27+0 (22+4 – 29+5) 

Antenatal care in 
Midwife-led practice 
Non-academic hospital 
Academic hospital 

 
5 (14%) 

2 (6%) 
28 (80%) 

 
Pregnant after fertility treatment 

 
6 (17%) 

 
Pregnant with twins 

 
2 (6%) 

 
Last caesarean planned during pregnancy 

 
9 (26%) 

 
Experience-score last delivery**, median (IQR) 

 
16 (12-22) 

 
Family completed after current delivery 
Yes 
No 
Not sure 

 
 

15 (43%) 
5 (14%) 

15 (43%) 
 
At time of interview, tendency towards 
Vaginal delivery 
Caesarean 
Not sure 

 
 

14 (40%) 
11 (31%) 
10 (29%) 

* Participants with two nationalities were counted as 0.5 for every nationality. 
** Self-reported experience score of last delivery on a 7-point scale in four domains,  
4 = most negative score, 28 = most positive score. 
IQR, interquartile range 
 

 
  

Table 2.  Details of purposively sampled participants who completed the study 
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Table 3. Characteristics of factors 
Factor  % Variance explained Participants associated 

with factor 
1 Minimize the risks for me and my child 28 13 (37%) 
2 Seek the benefits of natural delivery 25 13 (37%) 
3 Opt for repeat caesarean 13 2 (6%) 
Participants associated with more than one factor  7 (20%) 

 
 
 
Interpretation 
Women with the preference A described a great deal of uncertainty, fueled by the fact that no 
option is without risks. The information-seeking behavior they exhibited is in accordance with 
earlier findings in women deciding on mode of birth after cesarean.33-35 For women with this 
preference, health care professionals need to pay attention to the fact that they might have 
difficulties with applying health risk information to themselves, possibly either over- or 
underestimating risks.36 The currently advised counseling methods discussing risks and benefits 
of both options and making a choice together with the physician, seem appropriate.12,13 In 
contrast, women with the other two preferences were less uncertain. For women with 
preference B, experiencing a natural delivery is most important. They expressed less doubt and 
they predominantly wanted to try to deliver vaginally. Women with preference C disclosed a 
strong inclination toward planned repeat cesarean. These preferences indicate that some 
women already have a fixed idea on their upcoming deliveries, even before receiving 
counseling from a health care provider. In light of the worldwide declining uptake of vaginal 
birth after cesarean, it is conceivable that women increasingly tend toward preference C due 
to the objectified and perceived increasing safety of cesarean delivery.37 
Our results show discrepancy with current literature on known birth choice influencers. 
Konheim-Kalkstein et al. described the influential role of being able to control the birth 
process.38 Our participants however, reckoned that delivery is a process that is not likely to be 
controlled. They tended to feel neutral about this statement. An earlier article by the same 
authors described that women actively seek birth narratives of other women on the internet.34 
Women in our cohort awarded little importance to the experiences of other women. An 
explanation for these discrepancies might be the population from which the two study-samples 
were taken; our cohort mainly consisted of Dutch women who were recruited in-person, 
whereas Konheim-Kalkstein included American women in an internet-based study. Possibly, 
American women who want to pursue vaginal birth after cesarean are in search of support by 
others who plan the same, while Dutch women probably experience this support more often 
within society and from their health care providers.39 This is in line with Bryant et al. describing 
that the social context of cesareans influences the decision women make on the desired mode 
of delivery.40  
Research amongst Australian and English women described that a distressing previous birth 
experience induces the decision for planned repeat cesarean.4 Our study did not confirm this. 
We found that most women indeed reflected on their past birthing experience when evaluating 
their preferences towards the upcoming delivery, but women who qualified their previous 
birthing experiences as distressing were represented in all preferences. This suggests that a 
previous birthing experiences does not necessarily lead to a major change in preferences for 
the next delivery. However, to confirm this suggestion, more research is needed.  
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Strengths and limitations 
By employing Q-methodology we were able to uncover preferences, but we could not establish 
the frequency of these preferences in the population. Information on the prevalence of each 
preference and their relation with characteristics of the woman, her circumstances, and her 
previous experience giving birth, can be acquired using surveys.41 Employing such a survey 
could not only be valuable for scientific purposes, but all the more in clinical practice. It could 
help counsellors and other health care providers to discuss preferences and concerns with 
women more effectively. A survey could also be used to investigate changes in preferences, for 
example following previous experiences. 
Second, although we used the health belief model to structure the development and warrant 
the comprehensiveness of the statement set, we cannot guarantee that all aspects that are 
important to women when deciding about their post-cesarean delivery mode were included. 
However, in the process of developing the statement set, we gained input from international 
literature, the research team in which multiple disciplines are represented, and doctors 
working in the field of obstetrics. Upon request, some women indicated to miss a statement 
on breastfeeding. However, they indicated this topic was covered by statement 17 (To have 
contact with my newborn directly after delivery). 
Third, one could question to what extent people are conscious of factors they value or that 
exert an effect upon them. People might for example be unconsciously influenced by opinions 
of others, without acknowledging this in the study setting. 
Strength of this study is the use of Q methodology in order to enhance the applicability of 
qualitative information in clinical practice. This study is the first to increase insight in women’s 
decision-making process by revealing existing preferences on birth after cesarean. 
 
CONCLUSION 
As patient-centeredness is increasingly receiving attention in healthcare and knowing there is 
no absolute best option for delivery after a previous cesarean, we suggest that health care 
professionals in obstetrics should be aware that different preferences for giving birth after 
cesarean exist among women.42,43 Each preference asks for a different approach to enable the 
pregnant women to make their own choice between the two modes of delivery. Preferences 
vary widely amongst pregnant women, already before they are counseled by health care 
providers. Further research should focus on the question when and how ideas toward mode of 
delivery originate; possibly already before or right after the first cesarean, or during the interval 
between the two pregnancies. Also, our results highlight the need to investigate whether most 
women tend to hold one of the preferences throughout the pregnancy, or if they feel sympathy 
towards several preferences that may change over time. This knowledge is helpful for 
developing strategies to involve women’s preferences in antepartum decision-making, but also 
to better understand the reasons for the declining tendency towards vaginal birth after 
cesarean and the worldwide increase of cesarean delivery rates. 
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Supporting information. Instructions for participants 

Dear madam, 
 
Thank you for participating in our study about giving birth after a previous caesarean. After a 
caesarean there are two options to give birth: through vaginal delivery or through planned repeat 
caesarean. Sometimes during an attempted vaginal delivery, there will be decided to perform a 
caesarean after all. Women have a lot of different considerations to choose one or the other 
option. This study is about what matters to you at this moment. 
 
On the 31 cards you received, there are aspects that may be important for the decision between a 
planned caesarean and a vaginal delivery. We are curious about how important these aspects are 
to you at this moment. 
 
We therefore ask you to arrange the cards in the reverse pyramid. It is all about your personal 
opinion, so there are no correct or incorrect answers. The numbers on the cards (from 1 to 31) are 
there to register your answers and do not mean anything else. 
 
After ordering the cards, the researcher will ask you to fill out a questionnaire and she will ask a 
number of questions in a short interview. The total duration is approximately 45 minutes. 
 
This is how it works: 

Read the aspects on the 31 cards carefully and divide them into three stacks right away: 
 

- A pile of aspects you find IMPORTANT. 
- A pile of aspects that you find LESS IMPORTANT. 
- A pile of aspects that you do not find important but also not unimportant. 

 
You can use the boxes under the reverse pyramid for this distribution. 

 
1. Start with the pile of aspects that you find IMPORTANT. Read them all again and choose 

the two aspects that you think are MOST IMPORTANT. Place these two cards in the two 
right-hand boxes of the pyramid, under number 9. It doesn’t matter what card you put up 
or down. Then select from the rest of the IMPORTANT tickets the three aspects that you 
consider most important thereafter and place them under 8. Continue until you have 
given all your IMPORTANT tickets a place in the pyramid. 

 
2. Do the same for the LESS IMPORTANT tickets. Start with the two factors that you find the 

least important and place them below the 1. 
 

3. Finally, take the remaining stack of cards and distribute them in the remaining empty 
places. 

 
4. You are done with the sorting task now. Look at the entire pyramid and change positions 

of cards wherever you find it necessary. 
 

5. After that, the researcher will hand you a questionnaire and ask you some additional 
questions. 

Thank you for your participation! 
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ABSTRACT 
 
Objective 
The attempt of a woman to deliver vaginally after having had a caesarean in a previous 
pregnancy is increasingly common in current obstetric practice. During a trial of labour after 
caesarean, gynaecologists consider whether continuing vaginal birth is safe or, alternately, 
whether a repeat caesarean is advised. There is large variation in the success rates of women 
with comparable medical risk factors, requiring better insight in how this assessment is made. 
As a window of opportunity to intervene in this unexplained variation in practice in specific, 
and in the globally rising caesarean rate in general, our aim was to increase understanding of 
gynaecologists’ decision-making during trial of labour. 
 
Study design 
We conducted a constructivist grounded theory study, interviewing Dutch gynaecologists. Data 
collection and analysis were performed concurrently. Initial convenience sampling shifted to 
theoretical sampling as the study progressed. Data collection continued until theoretical 
sufficiency was reached. We applied open and axial codes to transcripts of the interviews, and 
then assembled the axial codes into themes that built up to an emerging theoretical framework. 
 
Results 
Nine gynaecologists were interviewed. Data indicated they continuously weighed the chance 
of a successful outcome of trial of labour against the likelihood of adversities. Patients’ 
opinions, aspects of progress of labour and gynaecologists’ personal stances regarding trial of 
labour played a role in the decision-making process; these factors are influenced by 
organisational affordances and culture. Variation in the assessment of individuals’ chances of 
success and variable thresholds for a repeat caesarean added to the complexity of the decision-
making. 
 
Conclusion 
This study pieced together patient-, delivery-, physician- and society-related factors that result 
in vitally important decisions during trial of labour after caesarean; it reveals the complexity as 
well as the repetitive patterns involved in this process. Exposing these factors offers 
opportunities to incorporate the decision-making process in targeted educational 
interventions, with the aim of modifying the underlying assumptions and concepts in order to 
reduce practice variation.  
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INTRODUCTION 
The frequency of births by caesarean delivery is rising worldwide. At no point in history have 
caesarean rates been as high as they are today, varying from 20.9% of all births in less 
developed regions to 27.2% in more developed regions.1 Although cesareans are now safer 
than ever, the surgery is not without risks for mothers nor for their new-borns. Caesarean 
delivery can be a life-saving procedure, but when compared to vaginal deliveries, mothers 
delivering by caesarean are more often confronted with infection and haemorrhagic 
complications, and babies born by caesarean are at higher risk of breathing problems.2 There 
is no evidence that a caesarean is beneficial for either a mother or a child if the procedure is 
not necessary.3 These data raise the question of how gynaecologists determine, especially 
during delivery, when a caesarean is needed for the benefit of the mother or the child. 
 
One of the biggest contributors to the rising caesarean rate is the repeat caesarean after a 
previous one.4 Pregnant women who have previously had a caesarean are counselled 
antepartum by their gynaecologist in order to make a decision on the planned mode of delivery. 
Internationally, guidelines advise incorporating the preferences of the pregnant woman in 
counselling on the mode of delivery, leaving both options open for discussion so that she has 
the opportunity to choose the preferred mode of delivery.5,6 Throughout the Western world, 
the rates of women opting for trial of labour after one caesarean vary widely, from 20 per cent 
in the United States to approximately 50 per cent in the United Kingdom and over 70 per cent 
in the Netherlands.7–9 In absolute numbers, annually more than 70,000 pregnant women in the 
US and more than 3,800 pregnant women in the Netherlands opt for a vaginal delivery after a 
previous caesarean.7,9 
 
Due to the globally rising caesarean rate and, consequently, the rise in the number of women 
who pursue vaginal birth after a caesarean, gynaecologists are increasingly confronted with 
women in trial of labour after caesarean.10 Not only does the intended mode of delivery differ 
geographically, the success rates of trial of labour also differ widely between hospitals. In the 
Netherlands in 2010, rates of successful trial of labour after caesarean varied between hospitals 
from 50 to 90 per cent for all women who started a trial of labour, while their identifiable risk 
factors did not differ.11 A comparable variation has been described for the US.12 This suggests 
that circumstances other than strictly medical risk factors influence the chance of a successful 
trial of labour. Previous qualitative research on factors of importance for improving the rate of 
vaginal birth after caesarean has demonstrated the influence of the maternity care system in a 
country, and the way in which care is offered during pregnancy and birth.13 However, the fact 
that success rates differ widely even within countries warrants better insight into how women 
are managed clinically during trial of labour after caesarean. 
 
In the Netherlands, as in many countries, a resident or clinical midwife looks after a woman 
during trial of labour after caesarean, supervised by a gynaecologist. The gynaecologist has the 
final responsibility for advising the labouring woman (and her partner) on whether the vaginal 
birth attempt can safely proceed or whether a repeat caesarean is indicated: this situation is 
exemplary of decision-making under uncertain circumstances. Trial of labour after caesarean 
differs from labour that is not preceded by a caesarean for several reasons, most notably the 
risk of rupture of the uterine scar. The incidence of uterine rupture during trial of labour after 
one previous caesarean is estimated to be 0.5 to 1.0 per cent.7,14 Of all cases of women with 
uterine rupture, 25 per cent result in severe neonatal and/or maternal morbidity with markedly 
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increased mortality rates.15 Timely recognition of uterine rupture and a rapidly performed 
caesarean can reduce these risks. Yet, clinical guidelines include relatively brief paragraphs on 
intrapartum management.6,16 They advise the attendance of personnel familiar with the 
potential complications of delivery after caesarean. However, symptoms of uterine rupture or 
imminent rupture, such as vaginal blood loss, maternal hypotension or an abnormal foetal 
heart rate pattern, are unspecific and could have other causes that do not necessarily demand 
an emergency caesarean.6 For example, vaginal blood loss might also be normal in the process 
of delivery, and maternal hypotension can be caused by epidural analgesia. Besides the 
suspicion of uterine rupture, other reasons to perform a repeat caesarean during trial of labour 
can be lack of progress and suspected or imminent foetal distress. Determining whether or not 
a labour should be considered prolonged proves to be arbitrary and analysis of the foetal heart 
rate pattern is subject to intra- and inter-observer disagreement; these factors add to the 
uncertainty in deciding whether or not to perform a caesarean during trial of labour after a 
previous caesarean.17,18 
 
The way in which obstetric healthcare professionals in general manage their patients has been 
the subject of international study, revealing that fear of medico-legal consequences is a major 
factor prompting risk-avoidance behaviour.19–22 Research on the specific subject of the clinical 
management of trial of labour after caesarean is scarce.5 In 2015, Yee et al. focused on 
personality traits of American gynaecologists, showing that low physician anxiety increased the 
chance of vaginal birth without increasing the chance of uterine rupture.23 However, previous 
research on clinical decision-making in general has described that the medical decision-making 
process is affected not only by intrinsic personality traits of caregivers, but also by extrinsic 
factors such as the characteristics of the patient and the clinician’s interaction with his 
profession and the health care system.24,25 
 
In order to understand why women with comparable risk factors have different chances of 
vaginal delivery after caesarean, we need to go one step back to explore the decision-making 
process during trial of labour after caesarean, taking a broader perspective than focusing only 
on specific personality traits. This study aims to explore how gynaecologists responsible for 
women during their trial of labour after caesarean reach decisions regarding whether to advise 
continuing labour or to perform a caesarean. Knowing more about the decision-making process 
during trial of labour after caesarean could make medical staff aware of influential factors. 
These factors could then be incorporated in training programmes for current and future 
gynaecologists in order to improve the decision-making that leads to advising women before 
and during trial of labour after caesarean. The aim here is to reduce practice variation and to 
open opportunities to intervene in the globally rising caesarean rate.26 
 
METHODS 
We used a constructivist grounded theory approach. Constructivist grounded theory is a 
qualitative research method appropriate if the phenomenon under study has not yet been 
explained by an existing theory. The constructivist grounded theory technique is an iterative 
process of data collection and analysis.27 We chose to collect data by individual, in-depth, semi-
structured interviews to gain a rich insight into the decision-making process. Recruitment, data 
collection and analysis took place between April 2016 and March 2017. 
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Setting 
We recruited gynaecologists from the Netherlands, where maternity care is organised in a 
primary, secondary and tertiary care model. Primary care, for low-risk women, is performed by 
primary care midwives and general practitioners. Secondary, clinical care consists of 
gynaecologists, residents and clinical midwives in general hospitals, and tertiary clinical care 
comprises gynaecologists, residents and clinical midwives in academic hospitals.28 All residents 
and clinical midwives work under the supervision of a gynaecologist. Because of the risk of 
uterine rupture, women with a previous caesarean deliver in clinical, secondary or tertiary, 
care. They are consequently attended by residents or clinical midwives under the supervision 
of a gynaecologist. This means that gynaecologists are ultimately responsible for decisions 
concerning trial of labour after caesarean. The Dutch setting was suitable for answering our 
research question because trial of labour after caesarean is relatively common in the country. 
Women are not looked after by only one gynaecologist during pregnancy and delivery, but are 
cared for by a team of midwives, residents and gynaecologists working as a unit in a hospital. 
This means that a woman’s antenatal visits may have been with different gynaecologists and 
the gynaecologist on call might meet a woman for the first time during her delivery. It is 
therefore quite likely that a woman’s motivation to opt for trial of labour may not have been 
discussed with the gynaecologist attending her delivery. 
 
Participants and recruitment 
We recruited Dutch gynaecologists of different ages, gender, years of working experience, 
residency programmes, working environments and subspecialties. Recruitment was done by 
email and telephone invitation, and participation was voluntary. Participants read the study 
information leaflet and signed for informed consent before starting the interview. They were 
made aware of the fact they could discontinue the interview or withdraw from the study at any 
time. We started with convenience sampling, recruiting gynaecologists in the professional 
network of the research team. Thereafter, we proceeded to theoretical sampling by inviting 
gynaecologists with features different from those of the gynaecologists that had already been 
interviewed, aiming to obtain a variety of viewpoints.27 Participant recruitment ended when 
theoretical sufficiency was reached, meaning no changes to the emerging theory had to be 
made based on the interviews. 
 
Data collection and analysis 
As presented in the S1 Interview guide, the semi-structured interviews were conducted using 
an interview guide which served as a tool to support interviewing, rather than a strict checklist. 
The open-ended questions were intended to encourage gynaecologists to describe their 
behaviour, reasons and rationales in caring for a patient in trial of labour after caesarean. The 
interviews were conducted at a place convenient to the participant (five times at the hospital 
where the participant worked, twice at the participant’s home, once at the investigator’s 
workplace, and once using Skype). The interviews were conducted privately. Interviews were 
audio recorded, transcribed verbatim and anonymised. We employed a web-based qualitative 
data analysis system, Dedoose (version 7.5.14, Los Angeles, CA: SocioCultural Research 
Consultants, LLC), to code and extract data. In line with constructivist grounded theory 
methodology, data collection and analysis were performed simultaneously, allowing new issues 
or themes to emerge in the subsequent interviews. A.R. and P.T. coded the first two interviews 
together. In instances where a different code was applied to the same citation, consensus was 
reached by discussion. Questions that arose when coding the interviews and that remained 
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unanswered were introduced in subsequent interviews. Data were first converted into initial 
codes by means of line-by-line coding. Thereafter, focused codes were developed from the 
initial codes. These focused codes were then merged into conceptual themes. Following further 
analytic discussion with A.R., C.G. and P.T., a model was constructed that accounted for the 
relationship among the themes identified. 
 
Research team and reflexivity 
One of the investigators (A.R.) conducted the interviews. At the time of the interviews, she 
worked as a house officer in obstetrics and gynaecology and was a PhD student at Amsterdam 
UMC, location VUmc. Apart from the first participant, who was a former colleague, she did not 
know or work together with any of the participants. We considered the interviewer’s field 
experience as an advantage facilitating in-depth interviewing in this topic. In order to avoid the 
pitfall of the interviewer assuming she knew what participants meant based on common 
knowledge of clinical practice, participants were asked not to expect the interviewer to 
understand everything they told her. The interviewer regularly asked for an explanation or 
reasoning, even when she thought she knew why a participant performed a certain action or 
had a particular opinion. This strategy encouraged participants to explain their thoughts and 
opinions. P.T. is a perinatologist at Amsterdam UMC, location VUmc and a professor in medical 
education at Maastricht University, his focus being workplace-based learning. C.G. is a 
perinatologist and a professor in obstetrics and gynaecology at Amsterdam UMC, location 
VUmc. Her main research focus is high-risk pregnancy, especially hypertensive disorders in 
pregnancy. We recognised the potential for the team to introduce their own perspectives into 
the analysis, based on their own experiences in clinical practice. Reflexivity was practised by 
checking the emerging theoretical framework with the initial codes. When a discrepancy was 
noted, meaning an initial code did not match one of the themes in the framework, the 
discussion was referred back to the team to discuss whether changing the emerging framework 
was warranted. 
 
Ethical approval 
The Medical Ethics Review Committee of Amsterdam UMC, location VUmc examined the study 
protocol (#2016.143) and judged that an official approval of this study was not required. 
Informed consent in writing was obtained from every participant. 
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Table 1. Participants’ characteristics 
Age Gender Hospital type Yearsa Subspecialty 
36 
37 
38 
38 
40 
42 
49 
54 
58 

F 
F 
F 
F 
M 
M 
F 
M 
M 

Teaching non-academic hospital 
Teaching non-academic hospital 
Teaching academic hospital 
Non-teaching non-academic hospital 
Teaching non-academic hospital 
Teaching academic hospital 
Teaching academic hospital 
Non-teaching non-academic hospital 
Teaching academic hospital 

2.5 
0.5 
3.5 
3.5 
4 
8 
16 
18 
24 

Obstetrics 
Gynaecology 
Obstetrics 
Gynaecology 
Gynaecology 
Gynaecology 
Obstetrics 
Gynaecology 
Obstetrics 

aYears as a consultant 
 
RESULTS 
Nine gynaecologists working in nine different hospitals in six provinces in the Netherlands were 
included in the study. Two gynaecologists from two other hospitals declined participation due 
to lack of time. Table 1 shows the characteristics of the participants. In the interviews 
concerning trial of labour after caesarean, participants referred to situations they had 
experienced or to fictive situations they might encounter at some point in time. They explained 
what thoughts they had about the way they acted and their considerations in other, sometimes 
hypothetical, scenarios. The participants acknowledged the fact that, although they had final 
responsibility for a woman’s trial of labour, they were dependent on the team of nurses, clinical 
midwives and residents they were working with for most of their clinical information. They 
reflected on themselves as members of the care team, and the possibility of their being 
influenced by the individuals with whom they worked within the team. A theoretical framework 
(Fig 1) was constructed during the iterative process of constructivist grounded theory. After 
seven interviews the framework appeared complete, covering all aspects that arose from the 
interviews. To test the applicability and completeness of the framework, two more interviews 
were conducted. No new data arose from these interviews, indicating data saturation. The main 
underlying assessment participants dealt with appeared to be: when is continuing with a trial 
of labour after caesarean still acceptable and when is it not, meaning one proceeds to a 
caesarean? 
 
 
In this results section, we refer to the point at which the decision is taken to perform a repeat 
caesarean during trial of labour as the caesarean threshold. Once the threshold has been 
passed, gynaecologists indicated that they switch to a different mode. This mode entails 
arranging the caesarean, which requires communication and collaboration with patient, 
partner and other health professionals, such as the anaesthesiologist. They generally do not 
return to the mode of (re-)assessing whether a vaginal delivery might still be an option. Two 
mechanisms play a role and their interaction determines whether or not the caesarean 
threshold is crossed. The first is a process that consists of the interplay between doctor, patient 
and the delivery itself in a comparative assessment of the likelihood of a successful vaginal birth 
versus the likelihood of adversities, bearing in mind the organisational norms and standards. 
The second mechanism is that of the situational variability of the caesarean threshold. The 
threshold is not a fixed benchmark, but appears to be influenced, among other things, by what 
is accepted within the organisation where one is working. 
We will explain these two interacting mechanisms influencing clinical decision-making in trial 
of labour after caesarean in the following section, referring to them as the ‘comparative 
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assessment’ and the ‘variable caesarean threshold’. Fig 1 represents the core concepts and 
their interactions. In the following text, quotes illustrate the complex decision-making process 
during trial of labour after caesarean. Quotes are tagged with letters referring to the participant 
to whom the quotes belong. However, in order to maintain participant confidentiality, they do 
not correspond to the order in which participants are presented in Table 1. 
 

Figure 1. Model of gynaecologists’ decision-making during trial of labour after caesarean 
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Comparative assessment 
Chance of success versus chance of adversities 
Gynaecologists explained that, in assessing whether trial of labour after caesarean was still 
acceptable, they were required to make a continuous comparative assessment between the 
perceived chance of success and the perceived chance of an adverse outcome. The participants 
explained that how they perceive a particular situation is often influenced by the chance they 
think a patient has of delivering vaginally. 
 
“Well…. If you have a foetal heart rate pattern of which you think: ‘Well… well…., not great’, and 
she had only a 20% chance of delivering vaginally to begin with, then, yes, you will assess it 
differently from if she had an 80% chance of delivering vaginally.” (Dr H.) 
 
Participants assessed the chance of success at different points in time. Some do this at the start 
of labour, and some do so only when a problem occurs. 
 
“In this way, we estimate how much attention we need to pay to this person and what I think 
the chance of her delivering vaginally is. And I keep that in mind.” (Dr C.) 
 
“I think [the estimation is made], when there’s something wrong, when a plan has to be 
made, when things don’t follow the normal course of labour. That is, when the foetal heart rate 
is non-reassuring or when the patient is in pain, that kind of stuff.” (Dr B.) 
 
The estimation of the chance of success is characterised as a double-edged sword. It comprises 
an assessment of the chance of success versus the potential risks, while at the same time this 
initial assessment influences the way in which subsequent events are viewed. It can, for 
instance, prompt defensive strategies when the chance of success is perceived to be fairly low. 
 
“[It can be] dangerous, it could become a self-fulfilling prophecy; at the point that you are a bit 
less positive, then you might perform that caesarean earlier, meaning that the patient is not 
getting a chance [to deliver vaginally].” (Dr F.) 
 
Influences on the comparative assessment 
The way in which the comparative assessment is made is not a straightforward calculation of 
positive and negative contributors to delivering vaginally, resulting in an unchangeable 
percentage. Rather, our analysis showed it is an evolving process, influenced by three 
interacting, situationally dependent factors: the doctor, the patient and the delivery itself. The 
participants constantly evaluated the progress of delivery in relation to what they thought and 
how the patient felt about it. 
 
The doctor as influential factor  
The participants saw it as their responsibility to prevent ending up in a situation where they 
had to perform a repeat caesarean in an acute setting, either for maternal or foetal reasons. 
They acknowledged that there is a certain ‘number needed to treat’ to prevent one adverse 
maternal or neonatal outcome, meaning that they accepted performing several repeat 
caesareans at a relatively early stage in order to prevent performing one late, or even too late. 
During trial of labour after caesarean, they indicated that they did not want to push the limits. 
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“The bar to perform a caesarean is set really low. […] Normally you would step on the gas if you 
see an orange traffic light, but if the patient had a caesarean before, you hit the brakes.” (Dr B.) 
 
What those limits are, however, varies per gynaecologist. Experience, as well as age, seemed 
to play a role. The way in which gynaecologists are trained seemed to be of lesser importance, 
being overruled by the changing zeitgeist. 
 
“I think so many things have changed in the last ten to fifteen years that these changes have 
more influence than the place you did your training.” (Dr G.) 
 
Another, rather intangible factor that influenced the comparative assessment was described as 
‘the doctor’s gut feeling’. The participants stated that they learned to follow their intuition. 
 
“It [the advice given] will always be to some extent the personal taste of the gynaecologist, and 
that’s not necessarily a bad thing.” (Dr E.) 
 
The patient as influential factor 
Patient-related factors that played an important role in the continual comparative assessment 
relate to the patient’s motivation for vaginal birth. 
 
“But in the whole ‘vaginal birth after caesarean thing’, it [the patient’s wish] plays a role 
because, in fact, the patient can choose. So, I take the wishes of the patient more and more into 
account, compared to twenty years ago.” (Dr A.) 
 
In counselling during labour, doctors described listening to the patient’s wishes, rather than 
prescribing what was deemed to be best for the patient. 
 
“Because I think the patient’s motivation is very important. The patient needs to be motivated 
and she must clearly not have the feeling that she’s forced into a vaginal delivery. If things do 
go wrong, we have to be able to look one another in the eye and say quite firmly: We had a plan 
together, a well-defined plan.” (Dr C.) 
 
Not only the antepartum motivation, but also the intrapartum opinion or change of opinion of 
the patient played an important role in participants’ decision-making process. 
 
“If she says: ‘I see it differently now and I actually want a caesarean, because (…) I don’t want 
to take the risk or it doesn’t feel good’, then, I would discuss the risks and benefits one more 
time and if she wants a caesarean, that’s what I will do.” (Dr H.) 
 
Participants referred to the psychological wellbeing of their patients, and paid a great deal of 
attention to a patient’s state of mind. They were concerned with the experience their patients 
have during the delivery and how they will look back on it. 
 
“Of course, you want people to have a great birthing experience. So, in that sense you want to 
try to make this second delivery a bit more successful [than the first one]. And so…. Yes, I think… 
I think I would more readily decide to go for a caesarean, and if it leads to this great birthing 
experience, then I believe it is a wise decision.” (Dr B.) 
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The delivery as influential factor 
The reasons mentioned by participants for performing a repeat caesarean during trial of labour 
are non-progression in either the first or the second stage, or suspected foetal distress. A 
mechanism that played a role in the comparative assessment of the chance of success versus 
the chance of adversities is to relate the course of the current labour to the problem that arose 
in the previous birth, leading to the first caesarean. If a woman has previously experienced 
labour dystocia, the balance in the comparative assessment is likely to tip at an earlier stage 
towards a lower perceived ‘chance of success’ as compared to women who underwent a 
planned caesarean because of a breech position. The adversity which participants tried to 
forestall is uterine rupture. They expected, based on their knowledge of the literature, that the 
chance of uterine rupture would increase if they were to medically augment contractions when 
there is persistently not enough progression in labour. 
 
“It also depends on the last delivery; if a woman who didn’t get past 6 centimetres of dilation 
last time seems to come to a halt at 6 centimetres again, I will say we really need more dilation 
soon or it seems that history will repeat itself and then that leaves us with no choice.” (Dr G.) 
 
Although participants describe non-progression as a stronger incentive to perform a repeat 
caesarean, the suspicion of foetal distress also leads to the caesarean threshold being reached. 
 
“Of course, we know that changes in the foetal heart rate pattern might be the only first sign of 
uterine rupture. So, at the point when you consider [getting more information on the foetal 
condition by performing] foetal blood sampling on a woman who has already had a 
caesarean, you have to ask yourself if that is the right way to go, or if it means you simply have 
to perform a repeat caesarean, because you don’t trust the condition of the baby and that is 
potentially the first sign of uterine rupture.” (Dr D.) 
 
One factor straightforwardly leading to the caesarean threshold being reached, independently 
of patient- or doctor-related factors, was persistent foetal bradycardia. Bradycardia was often 
described as a situation leaving little room for contemplation or clinical evaluation, although 
not always immediately raising the suspicion of uterine rupture. 
 
“She had persistent bradycardia. […] There was no choice. […] There was no suspicion of uterine 
rupture, there just was a foetal problem.” (Dr A.) 
 
One of the participants added the importance of ruling out certain mechanisms that can cause 
foetal bradycardia, such as uterine hyperstimulation or maternal hypotension, opening up 
opportunities to continue with vaginal delivery. Nevertheless, she did this with a great deal of 
caution, by initiating a parallel action to already prepare for an emergency caesarean. 
 
“But if she had not previously had a caesarean, I would not have signed her up for theatre 
yet.” (Dr I.) 
 
The variable caesarean threshold 
Based on the participants’ explanations, a concept we refer to as ‘the variable caesarean 
threshold’ emerged. This describes the threshold an individual gynaecologist applies for 
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deciding on the acceptability of continuing with trial of labour. If the comparative assessment 
of the chance of success versus the chance of adversities crosses this line, it leads to the 
decision to advise proceeding to a repeat caesarean. There appeared to be multiple reasons 
why gynaecologists crossed the caesarean threshold, such as suspicion of foetal compromise, 
lack of progression of labour or the patient’s wishes, as explained above. Although these 
reasons may seem to lead to clear cut-offs for opting for a repeat caesarean, these decisions 
are not equivocal. The variability of the threshold played an important role here and appeared 
to stem from sociocultural aspects, as explained by the differences per hospital and by 
differences over time. 
 
Variability of the caesarean threshold caused by place of work 
The caesarean threshold seemed to be dependent on the medical staff, the local facilities and 
the organisational culture. 
 
“I did a lot of caesareans in an academic hospital, about which I think now, when looking 
back, that if the same patients were to deliver with me in my current non-academic hospital, I 
would perform significantly fewer caesareans.” (Dr C.) 
 
The physical working environment influenced the threshold to perform a caesarean. The 
availability of a surgical team (including an anaesthetist) is something gynaecologists bore in 
mind during trial of labour. 
 
“So, you have to keep in mind, very clearly: the moment I decide ‘This is not good, I want to do 
a caesarean’, it takes time to actually perform the caesarean. In other words, you have to decide 
sooner rather than later.” (Dr C.) 
 
Gynaecologists described the importance of uniformity in policy at their place of work 
 
“For example, if no one will augment labour during trial of labour anymore, then I’m also not 
going to do that. Or if women who’ve had a previous caesarean are not allowed to have pain 
relief anymore, then who am I to still give it?” (Dr B.) 
 
The participants acknowledged that this sometimes needed personal adjustment. For example, 
Dr H., who had just switched hospitals, encountered a different approach towards trial of 
labour in her new working environment, experiencing that the caesarean threshold was 
relatively high compared to her former workplace. 
 
“You have to work together. So, I have to compromise.” (Dr H.) 
 
The caesarean threshold was influenced not only by written protocols, but also by a collective 
sense of fear of medico-legal consequences. 
 
“It actually is the reason we are so cautious, not because we have had a disciplinary case 
ourselves, but because we have colleagues who have been involved in the disciplinary board as 
expert witnesses, who see these cases with bad outcomes, so it has definitely influenced our 
policy.” (Dr F.) 
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Variability of the caesarean threshold caused by societal changes 
Besides the local situation, participants stated that society influenced the caesarean threshold. 
 
“Yes [the threshold to perform caesarean during trial of labour after caesarean is lower 
nowadays], because numerous indications to perform caesareans have emerged; the delivery 
after a caesarean, the breech position, where it is legitimate to perform caesarean for these 
reasons, meaning that you also include the grey area surrounding it. So, you see the number of 
caesareans rising (…) because we perform caesareans for less strict indications. In the past, the 
indications were very strict, and now they’re…, well they’re starting to become 
somewhat, weaker. (…) Similarly, the ‘birth after caesarean’ guideline is not purely based on 
scientific evidence, but above all on societal changes.” (Dr A.) 
 
Participants described a shift in what is deemed to be a ‘normal’ delivery, noticing that a 
caesarean has increasingly become a well-accepted means of childbirth, as compared to, for 
example, twenty years ago. 
 
“That is such a long time ago, it was a different time back then. I can remember it; everybody 
delivered vaginally.” (Dr F.) 
 
Participants attributed this change to the perceived safety of caesarean delivery and the 
relatively quick recovery, as well as the fact that patients are becoming increasingly better 
educated, not seeing the doctor not as an authority but more or less as a negotiating partner, 
including during delivery. 
 
“I try to involve women, as far as possible during delivery, in the pros and cons of one or the 
other choice, more than a number of years ago. (…) I think people have become more 
outspoken; they no longer assume that the doctor knows best. (…) Now we have a discussion 
and you inform the patient extensively, but if she still wants a caesarean, she will have one.” (Dr 
G.) 
 
DISCUSSION 
Our study was designed to explore how gynaecologists make decisions during trial of labour 
after caesarean. Internationally, guidelines consider trial of labour after caesarean as a 
reasonable way to bring the globally rising caesarean rate to a halt, despite this carrying the 
risk of a repeat caesarean due to foetal distress, uterine rupture or non-progression, or 
suspicion of any of these.[6,10,16] In view of the practice variation among gynaecologists and 
among hospitals, greater insight is required into the process of decision-making during trial of 
labour after caesarean.[11] 
 
Our results showed that during a trial of labour gynaecologists continually assess and re-assess 
the chance of success versus the chance of adversities. This assessment is related to the 
patient, the current and previous delivery and their own stance, while at the same time being 
subject to a socio-culturally influenced threshold that tacitly defines when to perform a 
caesarean. 
 
The idea that not only biomedical influences but also sociocultural factors play a significant role 
in medical decision-making is not a novelty; it has, however, not been extensively explored in 
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the specific case of intrapartum decision-making during trial of labour after caesarean.[25] 
Kamal and colleagues explored antepartum factors influencing repeat caesarean rates, 
addressing the fact that decision-making is a social practice that does not necessarily benefit 
from standardised protocols and medico-technical knowledge.[29] Yet, research aimed at 
reducing the risks associated with multiple caesareans has focused on implementing clinical 
guidelines to promote the success of vaginal birth.[30] Our study underlines the fact that it will 
not be enough to focus on providing clear clinical guidelines. Guidelines might influence the 
caesarean threshold, but are unlikely to influence the process of reaching this threshold. Our 
results indicate that gynaecologists and gynaecology residents should be made aware of the 
mechanisms that play a role in decision-making during trial of labour after caesarean, such as 
those we found in the current study. Incorporating our framework into targeted educational 
interventions may well enhance gynaecologists’ ability to reflect explicitly on crucial factors in 
decision-making. For example, if a caesarean is performed due to suspicion of uterine rupture, 
the structured and explicit evaluation of the fact that a rupture was indeed present (or not) can 
be used to optimise the comparative assessment. This may result in underlying assumptions 
and concepts being adjusted and unexplained variations in practice being reduced.[31] Our 
results point to a window of opportunity for educational interventions not only during 
residency training, but also for registered gynaecologists who have already completed their 
training. 
 
Our framework can be used in antepartum counselling of women who are pregnant after a 
caesarean in order to explain how a trial of labour is conducted. In current practice, antepartum 
counselling focuses on discussing the possible risks and benefits of both trial of labour and 
planned repeat caesarean, often complemented with the patient’s personal wishes and 
considerations on family planning.[6] Practical guidelines do not advise gynaecologists to 
include information on the possible course of labour in antepartum counselling, let alone 
mentioning the subjectivity of a caregiver or caregivers attending the delivery. Our findings 
provide insight into this subjective process, opening up a discussion on how this should be 
reflected in antepartum counselling. Moreover, our framework shows the importance of 
further research on patients’ decision-making and on the values that underlie organisational 
standards, since these aspects act upon gynaecologists as decision-makers. 
 
There are limitations in drawing conclusions based on gynaecologists’ self-reported insights in 
their decision-making. A gynaecologist might, for example, give socially desirable answers. 
None of the participants brought up the fact that decisions might be influenced by time of day 
(or night).[32] However, this is difficult to test since in-vivo observation of gynaecologists’ 
behaviour, including on-the-spot questioning why they are doing what they are doing, will 
seriously disturb the clinical workflow. The purpose of this study, however, was to understand 
gynaecologists’ perceptions of the decision-making process. Future studies could add other 
stakeholders’ perspectives. A second limitation of this study might be a selection bias. 
Gynaecologists who regard vaginal birth after caesarean more favourably might have been 
more likely to agree to participate in this study. Nonetheless, only two gynaecologists declined 
participation. Theoretical sampling was used to eliminate a selection bias as much as possible. 
 
Constructivist grounded theory does not claim to produce generalisable truths.[27] We 
constructed a rather broad theoretical framework that we think is transferable to other 
contexts, drawing on maximizing variation in age, gender and subspecialty. However, all our 
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participants were Dutch gynaecologists. The exposure to trial of labour after caesarean for 
Dutch gynaecologists is relatively high compared to their peers in several other countries. 
Further research is needed to determine the transferability of our findings to gynaecologists in 
different countries. However, we do not expect the framework to change drastically by country, 
since, although the organisational norms and standards and possibly the doctors’ personal 
beliefs might differ, they will still be likely to influence decision-making. 
 
CONCLUSIONS 
Gynaecologists’ decision-making during trial of labour after caesarean is an example of medical 
decision-making under uncertain circumstances. This qualitative study brought together the 
patient, delivery and physician as well as organisational and societal factors that result in vitally 
important decisions, revealing the complexity as well as the repetitive patterns in decision-
making during trial of labour after caesarean. Exposing these factors opens up opportunities to 
incorporate the decision-making process in targeted educational interventions. A structured 
and explicit evaluation of intrapartum events may adjust underlying assumptions and concepts, 
contributing to reducing the unexplained practice variation in trial of labour success rates.
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Supporting information Interview guide. Guide for the semi-structured interviews.  
 
This list was used as guidance for the interviews, but does not present an exclusive topic list. 
Additional questions were added as the course of the interview requested. 
 

1. Can you describe a recent case of a women in trial of labour after caesarean about 
whom you were consulted? 

2. What is important to you during the clinical management of women in trial of labour 
after caesarean? 

3. Is a trial of labour after caesarean different from labour that is unprecedented by a 
caesarean? Why (not)? 

4. Did you once encounter a situation in which you were in doubt on what to do? Can 
you tell me about the situation and your considerations? 

5. What do you consider reasons to advice to perform repeat caesarean during trial of 
labour after caesarean? Can you explain why? 
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ABSTRACT 
 
Objective 
To compare neonatal and maternal outcomes of attempted operative vaginal delivery with 
emergency repeat cesarean in trial of labor after cesarean. 
 
Study design 
Prospective 8-year cohort analysis using the Netherlands Perinatal Registry, including women 
with one prior cesarean giving birth through operative vaginal delivery or emergency repeat 
cesarean (n = 12860). A multivariate analysis was performed. Odds ratios (OR) and adjusted 
odds ratios (aOR) were calculated. 
 
Results 
Attempted operative vaginal delivery increases the risk on neonatal birth trauma (aOR 15.0 
(5.94 to 38.0)) and postpartum hemorrhage (aOR 2.59 (2.17 to 3.09)), and lowers the risk of 
wet lung syndrome (aOR 0.53 (0.35 to 0.80)) and neonatal convulsions (aOR 0.47 (0.24 to 
0.91)). 
 
Conclusion 
We found a highly increased risk of neonatal birth trauma and a moderately increased risk of 
postpartum hemorrhage but slightly lower risks of wet lung syndrome and neonatal 
convulsions after attempted operative vaginal delivery compared with emergency repeat 
cesarean. 
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INTRODUCTION 
When a woman is attempting vaginal birth after a cesarean (VBAC) and the second stage of 
labor is not progressing, there are two options. Obstetricians can decide, together with the 
woman and her partner, to perform an emergency cesarean or, if feasible, to perform a vacuum 
or forceps extraction and thus trying to achieve vaginal birth. However, there is a lack of 
evidence concerning the outcomes of repeat cesarean versus operative vaginal delivery during 
attempted VBAC. Data on outcomes could help obstetricians inform women in advance about 
the outcomes of different modes of delivery; that is, successful VBAC, cesarean in first or 
second stage or operative vaginal delivery. We addressed the following research questions: is 
a history of cesarean a contraindication for operative vaginal delivery? What are the neonatal 
and maternal outcomes of attempting operative vaginal delivery compared with emergency 
repeat cesarean in these women? This study is a first attempt to compare the intervention of 
operative vaginal delivery with emergency repeat cesarean to obtain a general impression on 
the neonatal and maternal outcomes in these two modes of delivery after cesarean. 
 
MATERIALS AND METHODS 
We studied women who delivered for the second time between 1 January 2000 and 31 
December 2007 in the Netherlands after one previous cesarean. The data were extracted from 
the Netherlands Perinatal Registry. This registry contains information on pregnancies, 
deliveries and neonatal (re)admissions until 28 days after birth. The database consists of three 
different registries: the midwifery registry, the obstetrics registry and the neonatology registry. 
These registries are linked by a validated linkage procedure.1,2 All data in the Netherlands 
Perinatal Registry are voluntarily registered by the caregiver during prenatal care, delivery and 
the neonatal period. The data are sent annually to a national registry office, where a number 
of consistency checks are carried out. The Netherlands Perinatal Registry covers approximately 
95% of all deliveries in the Netherlands.3 As the records included in the registry are entered at 
child level, there is no unique maternal identifier available to follow-up on outcomes of 
subsequent pregnancies of the same mother. To create a maternal identifier, a longitudinal 
probabilistic linkage procedure in which records of children of the same mother were linked 
was performed, which at the moment of our analyses was completed up until 31 December 
2007. A more detailed description of this procedure can be read in the article of Schaaf et al.4 
 
Inclusion and exclusion criteria 
We included women with a history of cesarean who delivered by emergency repeat cesarean 
or by operative vaginal delivery in their second pregnancy. Definition of emergency cesarean 
was a cesarean which was not elective or planned and which could be on maternal or fetal 
indication. Definition of operative vaginal delivery was delivery by vacuum or forceps 
extraction. Because the Netherlands Perinatal Registry does not contain data on timing of 
intervention, women in the first and second stage of labor were included in the emergency 
cesarean group. Also, the Registry did not allow differentiation between operative vaginal 
delivery by vacuum or forceps extraction. We excluded women with a gestational age less than 
37 or more than 42 weeks at the start of delivery in their current pregnancy, a multifetal 
pregnancy, a non-cephalic (breech, transverse) presentation or women with antepartum fetal 
demise. 
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Study groups 
We compared women who delivered by emergency repeat cesarean in first or second stage of 
delivery with women in whose case operative vaginal delivery was attempted. Women who 
delivered by emergency repeat cesarean after a failed attempted operative vaginal delivery 
were placed in the attempted operative vaginal delivery group. We did so to get results on the 
intention of the mode of delivery. As an additional analysis, we compared adverse outcomes in 
women who delivered by successful operative vaginal delivery with women who delivered by 
emergency cesarean after failed operative vaginal delivery. 
 
Outcomes 
Our main outcomes were neonatal and maternal complications of either attempted operative 
vaginal delivery or emergency repeat cesarean. Neonatal complications consisted of either a 5-
min Apgar score less than 7, wet lung syndrome, birth trauma, convulsions, meconium 
aspiration, death during labor and death within 28 days. Birth trauma was a compound variable 
defined as brachial plexus injury, clavicular fracture, humeral fracture, cephalic hematoma, 
intracerebral bleeding, facial nerve palsy or femoral fracture. Maternal complications consisted 
of either postpartum hemorrhage, need for blood transfusion, uterine rupture or mortality. 
Postpartum hemorrhage was defined as blood loss of more than 1000 ml. Maternal mortality 
was within 42 days after birth from any cause related to or aggravated by the pregnancy or its 
management, but not from accidental or incidental causes. 
 
Statistical analysis 
Results were analyzed using Statistical Analysis Software 9.2 (SAS Institute Inc., Cary, NC, USA). 
To compare baseline characteristics (Table 1), we calculated statistical significance for 
differences in discrete measures using the chi-square test and for continuous measures using 
the t-test and Wilcoxon two-sample test. To compare outcomes, odds ratios (ORs) and their 
95% confidence intervals (95% CI) were computed. We calculated adjusted ORs (aORs) using 
multivariate logistic regressions to correct for confounding of nonreassuring fetal status, the 
mode of first cesarean (planned), induction of labor, macrosomia, short interdelivery interval, 
ethnicity and socio-economic status. A P-value below 0.05 was considered to be statistically 
significant. 
 
RESULTS 
Figure 1 shows the flow diagram of data extraction of our study population from the 
Netherlands Perinatal Registry. Our cohort (n = 12 860) consisted of 5246 women in the 
attempted operative vaginal delivery group and 7614 women in the emergency repeat 
cesarean group. Operative vaginal delivery was successful in 95.8% (n = 5027). Of all attempted 
operative vaginal deliveries, 4.2% (n = 219) were unsuccessful and resulted in an emergency 
cesarean. These cases were included in the attempted operative vaginal delivery group and 
excluded from the emergency repeat cesarean group.  
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Figure 1. Flow diagram of data extraction 
aOVD, attempted operative vaginal delivery; ERC, emergency repeat cesarean 
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Table 1 summarizes baseline characteristics for the attempted operative vaginal delivery group 
and the emergency repeat cesarean group. Most characteristics differed significantly between 
the two groups. An interdelivery interval shorter than 1 year occurred more often in the 
emergency repeat cesarean group (0.47 versus 0.21%, P-value 0.02). Induction of labor was 
more common in women with attempted operative vaginal delivery (48.2 versus 46.1%, P-value 
0.02). Macrosomia occurred almost two times more often in the emergency repeat cesarean 
group (7.50 versus 3.70%, P-value <0.0001). Table 2 shows neonatal and maternal outcomes 
of attempted operative vaginal delivery compared with emergency repeat cesarean. 
Concerning neonatal outcomes, the risk of birth trauma was higher in attempted operative 
vaginal delivery compared with emergency repeat cesarean (aOR 15.0, 95% CI 5.94 to 38.0). 
The risk of wet lung syndrome was lower after attempted operative vaginal delivery (aOR 0.53, 
95% CI 0.35 to 0.80), as was the risk on neonatal convulsions (aOR 0.47, 95% CI 0.24 to 0.91). 
Concerning maternal outcomes, postpartum hemorrhage was more common in women with 
attempted operative vaginal delivery (aOR 2.59, 95% CI 2.17 to 3.09). Uterine rupture was 
reported less often in women with attempted operative vaginal delivery (aOR 0.06, 95% CI 0.02 
to 0.21). Table 3 shows adverse outcomes in successful (n = 5 027) versus failed (n = 219) 
operative vaginal delivery. Uterine rupture seemed more common in the failed operative 
vaginal delivery group (OR 46.3, 95% CI 4.18 to 512.8), but numbers were too small to calculate 
an aOR. 
 
 
Table 1. Baseline characteristics 

  
 

aOVD 
(n = 5 246) 

ERC 
(n = 7 614) 

 
p-value 

Maternal  Mean maternal age (years) 32.2 32.0 0.02 
characteristics Ethnicity – Caucasian (n (%)) 4 836 (92.2) 6 642 (87.2) <0.0001 
 Low socio-economic status (n (%)) 935 (17.8) 1680 (22.1) <0.0001 
 First birth planned cesarean (n (%)) 1 381 (26.3) 1 238 (16.3) <0.0001 
Delivery Delivery interval <1 year (n (%)) 11 (0.21) 36 (0.47) 0.02 
characteristics Median term (weeks) 

Induction of labor (n (%)) 
40+2 
2 527 (48.2) 

40+3 
3 513 (46.1) 

0.07 
0.02 

 Macrosomia (>4500g) (n (%)) 194 (3.70) 571 (7.50) <0.0001 
 Nonreassuring fetal status(n (%)) 2 665 (50.8) 2 879 (37.8) <0.0001 

aOVD, attempted operative vaginal delivery; ERC, emergency repeat cesarean 
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Table 2. Neonatal and maternal outcomes  
 aOVD 

n = 5 246  
n (%) 

ERC 
n = 7 614  

n (%) OR (95% CI) aOR (95% CI)a 
Neonatal outcomes     
5-minute Apgar <7 101 (1.93) 135 (1.77) 1.09 (0.84 – 1.41) 0.89 (0.68 – 1.16) 
Wet lung syndrome 33 (0.63) 82 (1.08) 0.58 (0.39 – 0.87) 0.53 (0.35 – 0.80) 
Birth trauma 50 (0.95) 5 (0.07) 14.6 (5.84 – 36.8) 15.0 (5.94 – 38.0) 
Convulsions 13 (0.25) 28 (0.37) 0.67 (0.35 – 1.30) 0.47 (0.24 – 0.91) 
Meconium aspiration 6 (0.11) 14 (0.18) 0.62 (0.24 – 1.62) 0.56 (0.21 – 1.47) 
Death during labor 3 (0.06) 3 (0.04) 1.45 (0.29 – 7.20) 0.95 (0.19 – 4.77) 
Death within 28 days 14 (0.27) 22 (0.29) 0.92 (0.47 – 1.81) 0.62 (0.31 – 1.22) 

Maternal outcomes     
HPP 364 (6.94) 219 (2.88) 2.52 (2.12 – 3.00) 2.59 (2.17 – 3.09) 

Blood transfusion 22 (0.42) 26 (0.34) 1.23 (0.70 –  2.18) 1.39 (0.77 – 2.50) 
Uterine rupture 3* (0.06) 54 (0.71) 0.08 (0.03 – 0.26) 0.06 (0.02 – 0.21) 
Maternal death 0 (0) 0 (0) N/A N/A 

aOVD, attempted operative vaginal delivery; ERC, emergency repeat cesarean; HPP, hemorrhage 
postpartum, defined as >1000ml blood loss; OR, odds ratio; CI, confidence interval; aOR, adjusted odds 
ratio; N/A, not applicable. 
a Adjusted for nonreassuring fetal status, first birth planned cesarean, induction of labor, macrosomia, 
short delivery interval, ethnicity and socio-economic status. 
*2 of 3 cases of uterine rupture in aOVD-group occurred in patients with a failed operative vaginal delivery 
who received an emergency cesarean. 
 
 
Table 3.  Adverse outcomes in successful and failed OVD 

OVD, operative vaginal delivery; HPP, hemorrhage postpartum, defined as >1000ml blood loss; OR, odds 
ratio; CI, confidence interval; N/A, not applicable. 
aAdjusted for nonreassuring fetal status, macrosomia, ethnicity. 
 
  

 Successful OVD 
n = 5 027 

Failed OVD 
n = 219 

  

 n (%) n (%) OR (95% CI) Adjusted OR (95% CI)a 
Neonatal outcomes    
Wet lung syndrome 29 (0.58) 4 (1.83) 3.21 (1.12 – 9.20) 1.16 (0.58 – 2.32) 
Birth trauma 47 (0.93) 3 (1.37) 1.47 (0.45 – 4.77) 0.74 (0.42 – 1.31) 
Convulsions 11 (0.22) 2 (0.91) 4.20 (0.93 – 19.1) 3.34 (0.91 – 12.2) 
Maternal outcomes    
HPP 355 (7.06) 9 (4.11) 0.56 (0.29 – 1.11) 0.82 (0.66 – 1.02) 
Uterine rupture 1 (0.02) 2 (0.91) 46.3 (4.18 – 512.8) N/A 
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DISCUSSION 
The results of our study show a highly increased risk of neonatal birth trauma after attempted 
operative vaginal delivery compared with emergency cesarean, but slightly lower risks of wet 
lung syndrome and neonatal convulsions. We find similar rates of low Apgar-score, meconium 
aspiration, death during labor and death within 28 days after birth. When considering maternal 
outcomes, postpartum hemorrhage occurs more often after attempted operative vaginal 
delivery, whereas uterine rupture is more often seen in women delivering by cesarean. Rates 
of blood transfusions were similar. Maternal death did not occur. The adverse outcomes in the 
attempted operative vaginal delivery group were not more common when operative vaginal 
delivery failed than when it succeeded. 
Baseline characteristics of our two study groups differed significantly. A non-Caucasian 
ethnicity and low socioeconomic status were more common in the emergency repeat cesarean 
group. This suggests that the decision-making process might also be influenced by factors other 
than the actual course of delivery. The exploration of these factors is beyond the scope of this 
article, but it would be interesting to evaluate this prospectively. To the best of our knowledge, 
only one study on operative vaginal delivery versus cesarean in women attempting VBAC has 
been published up until now, that is by Kessous et al.5 in 2012. The researchers conducted a 
retrospective study including 319 patients with a previous cesarean and non-progression of 
labor in current delivery, comparing effects of vacuum extraction with repeat cesarean. They 
found no significant differences in maternal complications such as perineal lacerations, uterine 
rupture and postpartum hemorrhage. Concerning neonatal outcomes, the researchers found 
a 1-min Apgar score below 7 to be more common in the cesarean group, but differences were 
not significant in 5-min Apgar scores. Kessous et al. concluded that vacuum extraction does not 
seem to be an unsafe procedure when managing second stage labor disorders in patients with 
a previous cesarean. The researchers did not report any data on neonatal birth trauma. 
 
In our cohort the absolute chance of neonatal birth trauma after attempted operative vaginal 
delivery is approximately 1%, with a significant aOR of 15.0 in comparison to emergency repeat 
cesarean at any stage during labor. In contrast to Kessous et al.,5 we found higher rates of 
postpartum hemorrhage and uterine ruptures after attempted operative vaginal delivery. 
Possible explanations are that women with an operative vaginal delivery have more risk of 
trauma to the genital tract leading to more postpartum hemorrhage. Women receiving a 
cesarean have a lower chance of partially retained placenta causing hemorrhage, because the 
uterus can be inspected during cesarean. Explanation of the higher uterine rupture rate is the 
fact that during cesarean, uterine dehiscence could have been scored as uterine rupture 
leading to an overestimation of uterine ruptures. Another explanation is that an obstetrician 
performs a cesarean rather than an operative vaginal delivery when a uterine rupture is 
suspected. Studies on operative vaginal delivery versus cesarean in women with no history of 
cesarean are more numerous. In 2003, a cohort of 393 women in the United Kingdom was 
analyzed. They either underwent an operative vaginal delivery in theater (n = 184) or a cesarean 
(n = 102) at full dilatation (leaving out women with a cesarean after failed attempted operative 
vaginal delivery).6 Results showed that neonatal trauma (defined as bruising, scalp and facial 
lacerations, cephalic hematoma, cerebral hemorrhage and brachial plexus injury) was more 
common in women with operative vaginal delivery (OR 13.90, 95% CI 3.28 to 58.8). This is 
consistent with our findings and suggests that an operative vaginal delivery in women 
attempting VBAC should be considered as a difficult operative vaginal delivery. In 2010, a 
prospective analysis of Contag et al.7 of 5341 laboring nulliparous women showed that 
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operative delivery does not result in increased adverse neonatal outcomes. Outcomes reported 
in their study were Apgar score, pH, base excess, brachial plexus injury, seizures and stay on 
neonatal intensive care unit. Although this study was underpowered for detection of 
differences in brachial plexus injury or seizures, the authors conclude that the primary delivery 
method does not appear to affect the incidence of neonatal asphyxia in nulliparous women. In 
2012, Walsh and colleagues8 conducted a cohort study of 64 555 term neonates reaching the 
second stage of labor. They used the same ‘intention-to-deliver’ method as was used in this 
study. A total of 10 933 neonates were born by attempted operative vaginal delivery and 509 
by cesarean. The researchers compared rates of peripartum neonatal mortality and neonatal 
encephalopathy, and found no significant differences between the two groups. In contrast to 
Contag et al.7 and Walsh et al.,8 we found a slightly higher rate of convulsions in the emergency 
cesarean group, possibly indicating more neonatal encephalopathy after cesarean. VBAC-rates 
differ widely across the industrialized world, varying from 9% in the USA to 55% in the 
Netherlands in 2004.9 In our cohort, 77% of women with a history of cesarean underwent trial 
of labor. This high percentage as compared with other countries makes the Dutch cohort 
suitable to investigate a research question as ours. We believe one can generalize the results 
to other countries with comparable methods and techniques of performing a cesarean or 
operative vaginal delivery, as well as patient characteristics. 
 
Strengths and limitations 
The data were collected from a database with a confined set of items. We encountered three 
disadvantages. Firstly, we were not able to score all items we would ideally like to include in 
our analysis, such as umbilical artery pH and admission to neonatal intensive care unit. This is 
a significant weakness. Also, the skill level of the operator performing the cesarean or the 
operative vaginal delivery was not scored. We do not know whether the skill level may have 
determined the choice for one or the other procedure. On the other hand, given the relatively 
high number of vacuum extractions, we may assume that obstetricians have ample experience 
with both cesarean and vacuum deliveries. Secondly, as already mentioned above, 
overestimation as well as underestimation of events is plausible because of the possibility that 
items are not scored at all or have been scored wrongly. For example, blood transfusion 
occurring 3 days post-delivery can have been discarded leading to underestimation of blood 
transfusion rates. Thirdly, and most importantly, we were not able to divide our cesarean group 
in first-stage and second-stage labor disorders, as timing and reason of intervention were not 
mandatory items in the database. We can hypothesize that the inclusion of first-stage 
emergency cesarean has decreased the effects on maternal outcomes, because cesareans in 
the second stage of labor are more prone to maternal complications.10,11 The presence of first-
stage cesareans in our analyses might have led to an increased association of birth trauma in 
attempted operative vaginal delivery. During a second-stage cesarean, the development of a 
caput can be more complicated because of advanced descent in the pelvis, leading to a higher 
risk of birth trauma; the same problem we encountered with dividing the operative vaginal 
delivery group into vacuum-assisted deliveries and forceps-assisted deliveries. Because we 
were not able to analyze them separately, we were not able to report on vacuum-specific 
adverse outcomes or forceps-specific adverse outcomes. 
The strength of our study is the fact that we were able to investigate a large subgroup of women 
that is difficult to include in a randomized controlled trial. Besides the ethical challenges of 
counselling and including women for such a trial, powering will be an enormous task. Looking 
closely at available data, as we did in the current study, might be the only way to investigate 
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research questions as ours. Our data report on the absolute risks per treatment option. Our 
results can be helpful for counselling women about the chances on adverse events when her 
VBAC results in a cesarean or an attempted operative vaginal delivery. 
 
CONCLUSION 
In the current European and American legislation, a delivering woman should give her 
permission for any obstetric intervention after being properly counselled by the caregiver. 
Counselling should include mentioning the risks for the mother and her newborn. The practical 
recommendation of our results implies that women should be counselled about the 1% risk of 
neonatal birth trauma and almost 7% risk of postpartum hemorrhage after attempted 
operative vaginal delivery. We realize that including these risks in counselling might increase 
the rate of repeat cesarean. We believe these risks should be placed into perspective by taking 
the decreased risks on wet lung syndrome and convulsions after attempted operative vaginal 
delivery into account. We suggest that attempting operative vaginal delivery in trial of labor 
after cesarean should be considered as a difficult operative vaginal delivery. To counsel women 
and their partners more accurately in their choice for a VBAC, more knowledge about the long-
term effects of a previous cesarean on a subsequent pregnancy and attempt for (operative) 
vaginal delivery is needed. 
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In this thesis we present five studies concerning pregnancy and delivery after a previous 
cesarean. The rate of cesareans keeps on rising worldwide, meaning that more and more 
women are exposed to the short term risks of surgery and the long term comorbidities 
associated with a uterine scar.1 The biggest contributor to this rising rate is the repeat cesarean 
after a previous one.2 A way to put a halt to the rising cesarean rate is to reduce the rate of 
repeat cesareans by providing the option for trial of labor after a previous cesarean. A trial of 
labor has relatively good maternal and neonatal outcomes if it succeeds, but has increased risks 
for mother and child when it fails and an emergency cesarean is needed, as compared to 
planned repeat cesarean.3 Therefore, although absolute risks of adverse outcomes are small, 
trial of labor has higher relative rates of shortterm maternal and neonatal morbidity and 
mortality when compared to elective repeat cesarean.4 A recent economic evaluation showed 
trial of labor in the end is more cost effective, especially for those likely to have a successful 
trial of labor.5 Thus, key in the trial of labor versus elective repeat cesarean debate is the 
prediction of who will be successful in achieving vaginal birth. 
 
To predict success chance of trial of labor after a cesarean in individual women, studies and 
guidelines focused on clinical risk factors associated with trial of labor.6,7 The aim of this thesis 
is to gain more insight in the prediction of trial of labor success chance by integrating clinical 
risk factors with aspects of human decision-making. Quantitative information on what the 
influence of patient characteristics is on trial of labor success chance provides an estimation of 
success chance of vaginal delivery, enabling woman to make an informed choice.6,8–12  Chapter 
4 and 5 however, shed new light on the issue of predicting success chance, uncovering an 
important influencer of success that is not included in current clinical prediction models or 
guidelines: motivation of doctors as well as patients.  
 
Motivation is an influencer of vaginal birth success chance 
Because there is large variation in the success rates of trial of labor amongst women with 
comparable medical risk factors, we wondered how the clinical assessment on whether to 
advise to stop or to continue trial of labor is made.13 Moreover, since gynecologists decide 
when to perform repeat cesarean during trial of labor, their decisional process is one of the 
factors that might be confounding in studies aiming to measure influencers of success chance. 
In chapter 5, using a constructivist grounded theory method, we were able to establish a model 
that describes gynecologists’ decision-making during trial of labor. The chance of a successful 
outcome of trial of labor is continuously weighed against the likelihood of adversities. Several 
forces act upon the decision-making process: aspects of progress of labor, gynecologists’ 
personal stances regarding trial of labor, organizational affordances and a woman’s motivation 
during the labor attempt. The latter one can be key in the decision to either continue with trial 
of labor or to proceed into repeat cesarean in situations where doubt has risen, but there is no 
absolute need to perform emergency cesarean. We know from chapter 4 of this thesis and 
from previous research on choosing mode of delivery after cesarean,14–16 that a variety of 
reasons exist for a woman to attempt trial of labor. Our qualitative data on what women want 
for their post-cesarean deliveries reveal the importance of different non-medical factors, such 
as the desire to have contact with the baby right after birth, a quick recovery, or the avoidance 
of unpredictibility. Since patients’ motivations act upon doctor’s decision, it’s not unthinkable 
that a woman’s desire for giving birth vaginally influences gynecologists’ assessment whether 
to proceed with the trial of labor when in doubt. Or the other way around, when a woman 
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decides to discontinue her vaginal birth attempt, her gynecologist might be convinced to 
proceed into cesarean even when there is no medical need to do so.  
 
Both articles presented in chapter 4 and 5 show that the success chance of trial of labor does 
not only depend on quantitative factors, but also on complex social and psychological factors. 
To make decisions is a human action and it will differ per specific situation. We are not 
suggesting that these processes are erroneous, but we plead for transparency of these 
processes in antenatal counseling rather than to concentrate on numbers and figures as 
prediction models do. 
 
Suggestions for clinical guidelines on antepartum counseling in pregnancies after cesarean 
This thesis describes in chapter 2 and 3 that the supposed negative influence of a short 
interpregnancy interval and a premature previous cesarean could not be established in a large 
Dutch cohort. We propose that guidelines remove these factors as possibly decreasing success 
chance.6,12 Based on the findings in this thesis, we suggest a new text to incorporate in clinical 
guidelines in the paragraph on antepartum counseling to be as follows. 
 
“Women with a previous cesarean without contra-indications for trial of labor in current 
pregnancy, should be counseled on their intended mode of delivery. They should be aware of 
the risks and benefits of trial of labor as well as elective repeat cesarean (as presented in table 
1 in the introduction of this thesis), possible courses of both treatment options on the short 
term (ie. in current pregnancy and delivery) and on the long term (ie. for future pregnancies). 
Women should be explained that risk estimates derive from large cohort studies that might not 
be indicative for her specific situation and might be biased for the fact that numbers are not 
resulting from intention to treat analyses, but from studies based on the actual route of 
delivery. The health care provider should discuss that her trial of labor success chance is roughly 
75%. The a priori success chance is influenced not only by a woman’s biological and 
demographic risk factors (such as body mass index, ethnicity, prior nonprogessive labor, any 
prior vaginal delivery, estimated fetal weight, diabetes mellitus, and hypertensive disorders).13 
Also her personal stance and beliefs, the attending gynecologist and the hospital she gives birth 
in act upon the success chance of het trial of labor after cesarean. The obstetrician should 
inform him- or herself on the woman’s medical and social history and the reasons and course 
of the previous cesarean. A conversation which is based on trying to understand reasons for 
preferring one option over the other should follow next. Therefore, an exploration of a 
woman’s specific preferences is necessary. For example, not all women who need to make a 
decision on their intended mode of delivery are concerned with success chances and risks. An 
open discussion of a woman’s priorities is not only necessary to meet modern professional 
standards, but also to create realistic expectations for both the woman and her health care 
professionals.17 Since trial of labor success chance is dependent of a womans’ motivation, and 
women with a high success chance have the smallest risk of complications, motivation should 
be key in the counseling conversation.”  
 
Future perspectives on antepartum counseling in pregnancies after cesarean 
To meet our suggestions for shared decision-making in clinical practice, given the limited time 
a care professional has for consultation and counseling and the fact that patients often do not 
fully comprehend information provided during a counseling conversation,18 it could be useful 
to provide information through an online decision aid, most ideally being an interactive one, 
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through which a woman can understand the risks and benefits of both options, and can express 
her preferences for her upcoming delivery.19 Research into the applicability and effectivity of 
decision aids to facilitate shared decision-making is needed. Moreover, future research needs 
to focus on the way in which women’s preferences come to an existence. For example, they 
possibly arise at the moment the first cesarean is indicated, in the puerperium following the 
first cesarean or during the next pregnancy. We need more information on the extent to which 
women hold one or more perspectives, and whether or not perspectives are dependent of 
circumstances and characteristics, and might change over time. 
 
Suggestions for clinical guidelines on care during trial of labor after cesarean 
The current Dutch and American clinical guidelines on pregnancy and delivery after cesarean 
include a short section on intrapartum management, elaborating on factors that are possibly 
indicative of uterine rupture.6,12 Based on our findings in chapter 6, we suggest to add a section 
on operative vaginal delivery, noticing it should be considered as a difficult operative vaginal 
delivery and not just as one in a nulliparous second stage of labor. Chapter 5 of this thesis 
provides material for expanding the intrapartum management paragraph with the concept of 
gynecologists’ decision-making during trial of labor after cesarean, making users aware of all 
factors that possibly built up to intrapartum decisions. Based on the findings in this thesis, we 
suggest to add the following text. 
 
“Not only biomedical influences but also sociocultural factors play a significant role in medical 
decision-making. Qualitative research showed that during trial of labor after cesarean, 
gynecologists continually asses and re-asses chance of succes versus chance of adversities. This 
assessment is related to and influenced by the patient, the current and previous delivery and 
the gynaecologist’s own stance, while at the same time being subject to a socio-culturally 
influenced threshold that tacitly defines when to perform a cesarean.” 
 
Future perspectives on care during trial of labor after cesarean 
By adjusting the texts provided in clinical guidelines as suggested, the guideline could enable 
clinicians to explicitly reflect on their daily practices. Being aware of factors influencing 
decisions and to actively reflect on them can provide guidance in formulating initiatives for the 
improvement of antepartum and intrapartum care. For example, if a cesarean is performed 
due to suspicion of uterine rupture, the structured and explicit evaluation of the fact that a 
rupture was indeed present (or not) can be used to optimise the assessment that was made 
during the trial of labor. This may result in underlying assumptions and concepts being adjusted, 
unexplained variations in practice being reduced and possibly, in the end, a better antepartum 
estimation of trial of labor success chance being established.20  For training of current and 
future gynecologists, midwives and other maternity care workers who are increasingly 
confronted with women pregnant after cesarean, we suggest to initiate and evaluate 
reflectivity meetings as a means to reduce emergency cesarean rates. Cases of women with 
successful and failed trial of labor, with (suspected) uterine rupture, or with elective repeat 
cesarean for a suspected low vaginal birth success chance could be discussed using the theory 
this thesis provides, for it may enhance clinicians’ ability to explicitly reflect on crucial factors 
in decision-making. To evaluate the effectiveness of such meetings in a research setting would 
be the next step in ameliorating care for women pregnant after cesarean. 
Needless to say, the actual solution to the problem of the rising cesarean rate and the challenge 
of delivery in a post-cesarean pregnancy, is to prevent the first cesarean. That requires a look 
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into the main reasons for the first cesareans.22 For one can imagine, the conceptual framework 
of gynecologists’ decision-making presented in chapter 5, and the motivation of woman found 
in chapter 4, might be applicable to decision-making in pregancies after, as well as before 
cesarean. 
 
Strengths and limitations  
The strength of this thesis is its relevance for daily obstetrical practice. As the main part of the 
research team consisted of doctors working in the field of obstetrics, the process of theoretical 
development, investigation and conclusions of every single chapter was conducted in the light 
of usefulness for daily practice. However, one can argue this might also be a limitation. To be 
on the inside looking inside might have impeded us to look into the phenomenon of birth after 
cesarean with an open mind. Therefore, we plead this thesis to be the stepping stone for those 
in sociocultural research who are interested in the field of clinical decision-making under 
uncertain circumstances and we invite them to further explore the decisional conflicts that are 
present in pregnancy and delivery after cesarean. 
 
A second strength of this thesis is its combined qualitative and quantitative methods. The 
combination of methods to study a phenomenon, also known as triangulation, enabled us to 
improve the quality of our conclusions.21 However, we only investigated a few stakeholders in 
the birth after cesarean topic; individual gynaecologists, individual women pregnant after 
cesarean and individual clinical characteristics. The range of influencers is broader than this. 
For example, (clinical) midwives and residents, hospital policy makers, partners of these 
women, national guideline makers, moderators of internet fora and (inter)national research 
groups, all play a role in how pregnancy and delivery after cesarean are actually managed in 
modern obstetrical practice. So, for truly triangulating this topic a closer look into all of these 
stakeholders is required. 
 
Conclusion 
Key in the trial of labor versus elective repeat cesarean debate is the prediction of who will be 
successful in achieving vaginal birth. From this thesis, we’ve learned that not only medical risk 
factors, but also sociocultural processes influence trial of labor success chance. To counsel 
women only based on medical factors influencing risks and success chances, is to not 
completely inform them on the actual conduct of a trial of labor after cesarean. Transparency 
in the limitations of appointing risk factors based on cohort studies, and explaining human and 
organizational factors that act upon the decisions made during trial of labor, would be a more 
honest reflection of a trial of labor after cesarean. This honest reflection will enable women to 
make an informed choice that suits their preference and will enable health care professionals 
to evaluate the care they provide to women pregnant after a cesarean. 
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English summary 
 
Chapter 1 provides a general introduction and the outline of the thesis. 
Because cesarean rates are rising worldwide, an increasing number of women and obstetricians 
are confronted with the question how to deliver in a subsequent pregnancy. For both trial of 
labor and elective repeat cesarean have risks and benefits, there is no unequivocal answer to 
the question what the best way is. Trial of labor has relatively good maternal and neonatal 
outcomes if it succeeds, but has increased risks for mother and child when it fails and an 
emergency cesarean is needed, as compared to planned repeat cesarean. Thus, key in the trial 
of labor versus elective repeat cesarean debate is the prediction of who will be successful in 
achieving vaginal birth. To predict vaginal birth success chance in individual women, studies 
and guidelines focused on clinical risk factors for unsuccessful trial of labor. Quantitative 
information on what the influence of patient characteristics is on trial of labor success chance 
provides an estimation of success chance of vaginal delivery. Qualitative information on how 
women choose the preferred mode of delivery and how gynecologists confronted with women 
in trial of labor clinically manage these patients should complement these quantitative 
prediction models and is topic of recent studies.  
 
The aim of this thesis is to gain more insight in the prediction of trial of labor success chance by 
integrating clinical risk factors with human decision-making. Therefore, in part 1 of this thesis, 
factors that possibly influence trial of labor success chance as well as factors that influence 
women’s decision-making are explored. When women choose for trial of labor, gynecologists 
are responsible for their deliveries. Therefore in part 2, we explore how gynecologists reach 
decisions regarding whether to advise continuing labor or to perform repeat cesarean. In order 
to assist them in this decision-making process, data on outcomes of different management 
options are reported.  
 
Part 1 To give birth after cesarean 
 
Chapter 2 describes the association between interpregnancy interval and success of vaginal 
birth after cesarean in a retrospective 10-year cohort study of pregnant women with one prior 
cesarean, who opted for trial of labor (n = 36 653). Interpregnancy interval is the time between 
cesarean and conception of a subsequent pregnancy. Vaginal birth success rates were 
compared between six interval groups. Success rate in the reference group (12 to 24 months) 
was 72%. Success rates were similar among those with an interval of less than 24 months. 
Intervals of 24 months or more showed a significant decrease in success rate; 70% in 24- to 35-
month intervals, 67% in 36- to 59-month intervals and 62% in intervals of more than 60 months. 
An interpregnancy interval of less than 24 months is not associated with a decreased success 
of vaginal birth after cesarean. Success rates decrease when interval increases. Therefore, we 
propose that the success chance based on interpregnancy interval should not be taken into 
account when counseling women who are pregnant after a cesarean and need to decide on 
the intended mode of their delivery. 
 
Chapter 3 describes the effect of a preterm first cesarean on success of subsequent term trial 
of labor in a Dutch nationwide cohort from January 2000 through December 2009 of women 
with one previous cesarean and a subsequent term trial of labor. Subgroups were made based 
on gestational age at first cesarean delivery (25-28, 28-30, 30-32 and 32-34 weeks) and 
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stratified based on induction or spontaneous start of second delivery. Rates of vaginal 
deliveries, maternal and neonatal outcomes were compared with women who had a term first 
cesarean (37-43 weeks). Compared to women with a previous term cesarean, women with a 
previous preterm cesarean had higher rates of successful trial of labor, both in the spontaneous 
onset group (86.2 to 96.2% versus 74.2%, significant for all gestational age groups) as in the 
induction group (72.8 to 75.4% versus 67.6%, significant for 32-34 weeks and 34-37 weeks). 
Rates of adverse outcomes were low and similar compared to women with a previous term 
cesarean. The reference group of women with a term first cesarean contained relatively more 
women with a first cesarean that was performed during labor, for instance for lack of progress. 
This may explain why they have a lower chance of delivering vaginally as compared to women 
who did not (got the chance to) try to deliver vaginally. Unfortunately, in our database, the 
indication for the first cesarean was not registered on a level any further than whether the 
cesarean was performed before or during labor. However, besides considering the relative 
success chances, it is also informative to know the absolute success chances of women with a 
previous premature cesarean. They have fairly high success chances, with roughly four in every 
five women succeeding in vaginal birth.  
 
Chapter 4 presents a Q methodological study, which aims to support the decision-making 
process of women and their physicians in planning birth after cesarean, by understanding the 
priorities that exist among women facing this decision. Participants were presented a set of 31 
statements that might be important to them regarding their upcoming delivery, based on the 
health belief model. Participants ranked the statements according to the degree of importance 
they assigned to each statements. They were also asked to explain why they sorted the 
statements as they did. Individual statement rankings were subject to by-person factor analysis. 
Identified factors were interpreted as preferences regarding the upcoming delivery. The 
analysis revealed three perspectives. A: “Minimize the risks for me and my child”, giving priority 
to doctors’ advice and chances of adverse events. B: “Seek the benefits of normal delivery”, 
having a desire for a delivery as normal as possible for both emotional and practical reasons. C: 
“Opt for repeat cesarean”, expressing the belief a planned cesarean brings comfort. The results 
of our study suggest that health care providers could consider discussing the mode of delivery 
after a cesarean well before the third trimester of a new pregnancy and should be aware of the 
fact that not every woman might be receptive for the balance of risks and benefits, since her 
decision and the values on which her decision is based might already be formed before the 
counselling conversation. 
 
Part 2 To assist birth after cesarean 
 
Chapter 5 presents a qualitative study that aims to increase the understanding of gynecologists’ 
decision-making during trial of labor as a window of opportunity to intervene in the 
unexplained practice variation in successful trial of labor after cesarean. Because there is a large 
variation in the success rates amongst women with comparable medical risk factors, we require 
better insight in how assessments during trial of labor are made. Following constructivist 
grounded theory, nine Dutch gynecologists were interviewed. Data indicated they continuously 
weighed the chance of a successful outcome of trial of labor against the likelihood of 
adversities. In the decision-making process, patients’ opinions, aspects of progress of labor and 
gynecologists’ personal stances regarding trial of labor, influenced by organizational 
affordances and culture played a role. Variation in the assessment of individuals’ chance of 
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success and variable thresholds for a repeat cesarean added to the complexity of decision-
making. This qualitative study pieced together patient-, delivery-, physician- and society-related 
factors that result in vitally important decisions, revealing the complexity as well as the 
repetitive patterns involved in this process. Exposing these factors offers opportunities to 
incorporate the decision-making process in targeted educational interventions, aiming to 
adjust the underlying assumptions and concepts in order to reduce unexplained practice 
variation. 
 
Chapter 6 describes maternal and neonatal outcomes of attempted operative vaginal delivery, 
compared with emergency repeat cesarean in trial of labor after cesarean in an 8-year cohort 
analysis using the Netherlands Perinatal Registry, including women with one prior cesarean 
giving birth through operative vaginal delivery or emergency repeat cesarean. The results show 
a highly increased risk of neonatal birth trauma (aOR 15.0 (5.94 to 38.0)) and an increased risk 
of postpartum hemorrhage (aOR 2.59 (2.17 to 3.09)), but slightly lower risks of wet lung 
syndrome (aOR 0.53 (0.35 to 0.80)) and neonatal convulsions (aOR 0.47 (0.24 to 0.91)) after 
attempted operative vaginal delivery compared with emergency repeat cesarean. We suggest 
that attempted operative vaginal delivery in trial of labor after cesarean should be considered 
as a difficult operative vaginal delivery. 
 
In Chapter 7 this thesis is discussed and directions for current guideline and future research are 
suggested. Key in the trial of labor versus elective repeat cesarean debate is the prediction of 
who will be successful in achieving vaginal birth. Not only medical risk factors, but also 
sociocultural processes influence trial of labor success chance. These factors should receive 
more attention in daily practice, clinical guidelines and future research. 
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Nederlandse samenvatting 
 
Hoofdstuk 1 geeft een algemene introductie en overzicht van dit proefschrift.  
Omdat het percentage vrouwen dat bevalt middels een keizersnede wereldwijd stijgt, worden 
steeds meer vrouwen, en hiermee ook hun verloskundig zorgverleners, geconfronteerd met de 
vraag op welke manier te bevallen in een zwangerschap na een voorgaande keizersnede. Voor 
zowel een vaginale proefbaring als een geplande keizersnede gelden dat er risico’s en 
voordelen aan verbonden zijn. Er is daarom geen eenduidig antwoord te geven op de vraag wat 
de beste manier van bevallen na een voorgaande keizersnede is. In vergelijking met een 
geplande keizersnede, heeft de vaginale proefbaring relatief goede maternale en neonatale 
uitkomsten als het succesvol is (dat wil zeggen: eindigt in een vaginale bevalling), maar ze is 
geassocieerd met verhoogde risico’s voor moeder en kind als de poging faalt en een 
spoedkeizersnede nodig is. Daarom is de sleutel in het dilemma tussen een vaginale 
proefbaring en een geplande keizersnede het voorspellen van wie succesvol zal zijn en wie niet. 
Om deze kans te voorspellen, hebben studies en richtlijnen de focus gelegd op klinische 
risicofactoren voor het niet slagen van de vaginale bevalling. Kwalitatieve informatie over hoe 
vrouwen kiezen hoe ze willen bevallen en hoe gynaecologen beslissingen maken tijdens een 
vaginale baring na een eerdere keizersnede zouden de kwantitatieve predictiemodellen 
moeten aanvullen om een meer natuurgetrouwe weerspiegeling van de klinische praktijk te 
verkrijgen. 
 
In deel 1 van dit proefschrift worden factoren besproken die mogelijk de slagingskans van een 
vaginale proefbaring beïnvloeden, alsmede factoren die de keuze van de vrouw voor een 
vaginale proefbaring dan wel een geplande keizersnede beïnvloeden. Als een vrouw kiest voor 
een vaginale proefbaring, is de gynaecoloog verantwoordelijk voor haar bevalling. Daarom 
exploreren we in deel 2 hoe gynaecologen besluiten nemen aangaande het adviseren wel of 
niet door te gaan met de vaginale proefbaring, of over te gaan tot een keizersnede. Om hen te 
helpen in dit besluitvormingsproces, rapporteren we de uitkomsten van verschillende 
beleidskeuzes die gemaakt kunnen worden. 
 
Deel 1. Bevallen na een keizersnede 
 
Hoofdstuk 2 beschrijft de associatie tussen het interval tussen twee zwangerschappen (waarbij 
de eerste beëindigd is middels een keizersnede) en de succeskans van een vaginale proefbaring 
in een retrospectief 10-jarig cohort bestaande uit zwangere vrouwen na één eerdere 
keizersnede (n = 36 653). Succespercentages werden vergeleken tussen zes groepen. Het 
succespercentage in de referentiegroep (12 tot 24 maanden tussen de twee zwangerschappen) 
was 72%. Succespercentages waren gelijk voor alle vrouwen met een interval van minder dan 
24 maanden. Bij intervallen van meer dan 24 maanden waren de succespercentages significant 
lager; 70% voor intervallen van 24 t/m 35 maanden, 67% voor intervallen van 36 t/m 59 
maanden, 62% voor intervallen van meer dan 60 maanden. Een interval van korter dan 24 
maanden tussen een keizersnede en een nieuwe zwangerschap is niet geassocieerd met een 
afgenomen kans op succes van een vaginale proefbaring. Succespercentages worden lager als 
het interval groter wordt. Daarom stellen we voor om succeskans op basis van het interval 
tussen de zwangerschappen niet mee te nemen in de counseling van vrouwen die zwanger zijn 
na een keizersnede en moeten kiezen hoe ze dit keer willen gaan bevallen. 
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Hoofdstuk 3 beschrijft het effect van een premature keizersnede op het succespercentage van 
een vaginale proefbaring in een volgende, a terme zwangerschap, in een Nederlands cohort 
van januari 2000 t/m december 2009 bestaande uit vrouwen met één voorgaande keizersnede. 
We hebben subgroepen gemaakt op basis van zwangerschapsduur tijdens de eerste 
keizersnede (25-28, 28-30, 30-32, 32-34 weken) en deze subgroepen zijn gestratificeerd op 
basis van de manier waarop de tweede bevalling startte: spontaan of middels inleiding. 
Percentages van vaginale bevallingen, maternale en neonatale complicaties werden vergeleken 
met vrouwen die een eerste a terme keizersnede hadden (37-43 weken).  
Vergeleken met vrouwen met een a terme keizersnede, hadden vrouwen met een premature 
keizersnede hogere percentages van geslaagde vaginale proefbaringen, zowel in de groep met 
een spontaan begonnen bevalling (86.2 tot 96.2% versus 74.2%, significant voor alle groepen) 
als in de groep vrouwen wiens bevalling werd ingeleid (72.8 tot 75.4% versus 67.6%, significant 
voor de groepen 32-34 weken en 34-37 weken). Complicatiepercentages waren laag en niet 
verschillend tussen vrouwen met een eerste premature en een eerste a terme keizersnede. De 
referentiegroep bestaande uit vrouwen met een eerste a terme keizersnede bevatte relatief 
meer vrouwen waarbij de eerste keizersnede was gedaan tijdens de bevalling, bijvoorbeeld 
door een niet vorderende ontsluiting of uitdrijving. Dit zou de verklaring kunnen zijn voor de 
succeskans die lager is dan bij de vrouwen die niet hebben geprobeerd vaginaal te bevallen. 
Helaas was in onze database de indicatie voor de eerste keizersnede niet in méér detail 
beschreven dan het moment van de keizersnede: voorafgaand of tijdens de bevalling. 
Desondanks is het informatief om de absolute succeskansen van vrouwen met een 
voorafgaande premature keizersnede te kennen. Zij hebben relatief hoge kansen; grofweg vier 
van de vijf vrouwen die proberen vaginaal te bevallen, slaagt daarin. 
 
Hoofdstuk 4 beschrijft een studie uitgevoerd volgens de Q methode. Het doel van de studie is 
het besluitvormingsproces van vrouwen en hun zorgverleners aangaande het plannen van de 
bevalling na een eerdere keizersnede te ondersteunen, door het begrijpen van de prioriteiten 
die bestaan bij vrouwen die voor deze keuze staan. Aan participanten werden 31 stellingen 
gepresenteerd die voor hen belangrijk zouden kunnen zijn wat betreft hun aanstaande 
bevalling. De stellingen waren gebaseerd op het Health belief model. De participanten hebben 
de stellingen gerangschikt volgens de mate waarin ze de stellingen belangrijk vonden voor hun 
aanstaande bevalling. Daarna werd hen gevraagd om uit te leggen waarom ze de stellingen juist 
op die manier hadden gerangschikt. In de analyse werden de participanten als variabelen 
gezien (‘by-person factor analysis’), zodat er patronen in de rangschikkingen konden worden 
gevonden. De geïdentificeerde factoren werden geïnterpreteerd als voorkeuren voor de 
aanstaande bevalling. De analyse bracht drie voorkeuren aan het licht. A: “Minimaliseer het 
risico voor mij en mijn kind”, waarin prioriteit werd gegeven aan advies van artsen en kansen 
op complicaties. B: “Op zoek naar de voordelen van een normale bevalling”, waarin een 
verlangen naar een zo normaal mogelijke bevalling naar voren kwam, om zowel praktische als 
emotionele redenen. C: “Kiezen voor een keizersnede”, waarin werd uitgesproken dat een 
geplande keizersnede comfort biedt. 
Deze resultaten van deze studie suggereren dat zorgverleners zouden moeten overwegen om 
het counselingsgesprek ruimschoots voor het derde trimester plaats te laten vinden, en er 
rekening mee moeten houden dat niet elke vrouw op dezelfde manier ontvankelijk is voor de 
balans tussen risico’s en voordelen, omdat de waarden waarop zij haar beslissing baseert reeds 
gevormd worden vóór het counselingsgesprek. 
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Deel 2 De bevalling na een keizersnede begeleiden 
 
Hoofdstuk 5 beschrijft een kwalitatieve studie die als doel heeft om beter te begrijpen hoe 
gynaecologen keuzes maken tijdens een vaginale proefbaring en hoe hierin mogelijkheden om 
onverklaarde praktijkvariatie in succespercentages van vaginale proefbaringen te vinden zijn. 
Omdat er grote variatie is in het succespercentages van vrouwen met vergelijkbare klinische 
risicofactoren, hebben we beter inzicht nodig in hoe beslissingen tijdens een vaginale 
proefbaring worden gemaakt. Gebruikmakend van een constructivistische gefundeerde 
theoriebenadering werden negen Nederlandse gynaecologen geïnterviewd. Deze kwalitatieve 
data lieten zien dat gynaecologen tijdens een vaginale proefbaring continu de kans op een 
succesvolle uitkomst afwegen tegen de kans op complicaties. In het besluitvormingsproces 
speelt de mening van de vrouw, de voortgang van de bevalling en de mening van de 
gynaecoloog over vaginale proefbaringen een rol, beïnvloedt door de cultuur binnen de 
organisatie en wat als geoorloofd wordt beschouwd. Variatie in de beoordeling van de 
individuele succeskans en variabele drempels voor het verrichten van een keizersnede droegen 
bij aan de complexiteit van de besluitvorming. Deze kwalitatieve studie verbindt verschillende 
factoren die resulteren in cruciale beslissingen. Deze factoren zijn zowel patiënt-, bevallings-, 
arts-, als maatschappij-gebonden. De studie legt zowel de complexiteit als de repetitieve 
patronen die deel uitmaken van het besluitvormingsproces bloot. Door deze factoren aan het 
licht te brengen, worden mogelijkheden gecreëerd om ze te gebruiken in interventies om de 
onverklaarde praktijkvariatie te reduceren. 
 
Hoofdstuk 6 beschrijft maternale en neonatale uitkomsten van gepoogde operatieve vaginale 
verlossingen vergeleken met spoedkeizersnedes tijdens vaginale proefbaringen in een achtjarig 
cohort afkomstig van de Nederlandse Perinatale Registratie. Vrouwen met één eerdere 
keizersnede die bevielen per operatieve vaginale bevalling (vacuum- of forcepsextractie) of 
spoedkeizersnede waren geïncludeerd. De resultaten laten zien dat een zeer verhoogd risico 
op geboorte trauma (aOR 15.0 (5.94 to 38.0)) en een verhoogd risico op fluxus postpartum 
(aOR 2.59 (2.17 to 3.09)), maar een licht verlaagd risico op wet lung syndrome (aOR 0.53 (0.35 
to 0.80)) en neonatale convulsies (aOR 0.47 (0.24 to 0.91)) bestaat na een gepoogde operatieve 
vaginale verlossing vergeleken met een spoedkeizersnede. Daarom stellen wij voor dat een 
gepoogde operatieve vaginale verlossing tijdens een vaginale proefbaring beschouwd moet 
worden als een complexe operatieve vaginale verlossing. 
 
In hoofdstuk 7 worden de bevindingen van dit proefschrift bediscussieerd en worden 
suggesties voor de huidige richtlijn en vervolgonderzoek gedaan. Sleutel in het dilemma tussen 
de vaginale proefbaring en de geplande keizersnede is het voorspellen van wie succesvol zal 
zijn en wie niet. Niet alleen klinische risicofactoren, maar ook socioculturele processen 
beïnvloeden de kans op een succesvolle vaginale baring. Deze factoren verdienen meer 
aandacht in de dagelijkse praktijk, richtlijnen en vervolgonderzoek. 
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Dankwoord 
 
Graag wil ik de vrouwen en gynaecologen bedanken die door het delen van hun eerlijke 
meningen gestalte hebben gegeven aan dit proefschrift. En ook: alle zorgverleners in de 
Nederlandse geboortezorg die tijdens of na hun drukke diensten toch telkens hebben gedacht 
“ik vul de PRN zelf nog wel even in”. Perined wil ik bedanken dat ik gebruik mocht maken van 
de dataset waarop drie artikelen in dit proefschrift gebaseerd zijn. 

 
Mede-auteurs 

Beste Pim, op 29 mei 2013 was ik als nietsvermoedend coassistent aanwezig bij de PICO die jij 
presenteerde. Dat dat het begin was van wat nu af is, had ik toen niet kunnen denken. Bedankt 
voor dat jij hebt mij geleerd dat onderzoek doen vooral een kwestie is van creativiteit en dat 
alles mogelijk is als je het maar goed bedenkt. Bedankt voor dat ik elke keer als wij een overleg 
hadden gehad, me weer net iets slimmer voelde dan daarvoor. Bedankt voor dat je mij telkens 
het idee hebt gegeven dat ik op de goede weg was, in het onderzoek en op de werkvloer. Het 
gevoel de ruimte te hebben om een eigen weg te vinden binnen ons vak, terwijl jij al die tijd 
compleet leek te geloven in de goede afloop, is voor mij heel waardevol geweest. 
 
Beste Christianne, ik weet nog goed het moment dat jij je omdraaide om aan de achterste rij 
te vragen wie het leuk zou vinden om Pim’s PICO verder uit te werken. Het was alsof die vraag 
echt alleen maar voor mij bedoeld kon zijn. Ik nam de uitdaging aan en na enige tijd nam jij me 
aan de hand om een plan voor mijn verdere onderzoek bij VUmc op te stellen. Ik heb veel 
bewondering voor hoe je me hebt begeleid. Altijd kon ik rekenen op jouw snelle feedback en 
dan checkte je ook nog even of het me lukte om alles te combineren. Jij zag mogelijkheden 
waar ik soms vooral obstakels zag. Je hebt me geïnspireerd om naast een goede arts, ook een 
goede onderzoeker te willen zijn. 
 
Lieve Pim en Christianne, bedankt dat ik dit in mijn tempo kon doen en dat jullie er altijd waren 
om me precies in dat tempo bij te sturen. Jullie zijn een mooi team. 
 
Beste Brenda, bedankt voor menig dag achter een te trage computer met een te grote 
database. Bedankt voor je geduld en je strenge maar rechtvaardige blik op de cijfers. Één ding 
is zeker: dit proefschrift schrijven was zonder jou niet gelukt. 
 
Beste Job, bedankt voor jouw blik van buiten de geneeskunde op een onderzoeksvraag die 
wellicht ook niet zo medisch is als dat ik van te voren dacht. Bedankt voor je duidelijke en 
enthousiaste uitleg van de Q methode. 
 
Beste Nienke, van jou (en Ed Hull) heb ik leren schrijven. Mijn eerste publicatie dank ik voor een 
groot deel aan jou. En in zekere zin, alle andere dus ook. 
 
Beste Lotte, bedankt voor je gedrevenheid en inzet en dat ik je mocht begeleiden. Jij hebt mij 
laten zien dat nauwkeurigheid een niveau kan bereiken dat ik zelf nog niet kende en zo hebben 
wij gelukkig van elkaar kunnen leren. 
 
Beste Merith, bedankt voor jouw verfrissende inbreng en een kijkje in jouw praktijk. 
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Leden van de leescommissie; hartelijk dank voor de tijd die u heeft genomen om dit proefschrift 
te beoordelen. Leden van de promotiecommissie; hartelijk dank voor uw bereidheid om te 
opponeren. Ik kijk er naar uit om met u over dit proefschrift van gedachten te wisselen. 
 

Mede-werkers 
Veel dank aan de beide OLVG’s (of beter gezegd: het OLVG). Toen West nog SLAZ heette kreeg 
ik daar de ruimte om mijn eerste sporen in het vak te verdienen. Achteraf besef ik me pas hoe 
dankbaar ik mag zijn dat ik van jullie verloskundigen het begeleiden van een bevalling heb 
mogen leren, en onder de vleugels van jullie gynaecologen de rest van het pas-net-dokter-zijn 
dat niet in de boeken terug te vinden is. In het bijzonder bedank ik Brenda Hermsen, omdat jij 
daar was om alles te laten lukken. Wat een geluk dat ik nu verder mag leren in Oost, waar ik 
uitkijk naar alle mooie en leerzame momenten die ons gaan overkomen. 
 
Collega’s in VUmc; bijna 3 jaar was ik deel van jullie team. Gelukkig heb ik al een dankwoord 
geschreven bij mijn vertrek als ANIOS. De strekking wil ik hier toch kwijt: Bedankt voor mijn 
opleiding als arts-niet-in-opleiding. Tot volgend jaar! 
 

Mede-levers 
Lieve vrienden en familie. Een groot deel van dit proefschrift schreef ik in mijn ‘eigen tijd’. Ik 
heb geprobeerd de balans tussen werk en privé zo veel mogelijk te laten vervagen zodat er 
voor beide geen grenzen nodig waren. Mocht de schoen toch zijn gaan wringen, en mocht ik te 
vermoeide voeten hebben gehad om dit te merken, beschouw dit dankwoord dan als excuses 
en een uitnodiging voor een etentje, binnenkort.  (Ik moet alleen even kijken wanneer ik dienst heb.) 
 
Lieve Marjolijn en Judith, ik ben blij dat ik met jullie de afgelopen jaren soms een beetje leed, 
maar vooral heel veel lief heb kunnen delen. Bedankt dat jullie 7 juni naast mij staan. 
Lieve Didi, zo zit je samen bij een examencursus wiskunde en zo ben je tegelijk een proefschrift 
aan het afronden. En alles wat daar tussen in gebeurt…! Ik ben je dankbaar voor onze trouwe 
vriendschap. 
Lieve Marleen, bedankt voor wie jij bent. Van roeimaatje naar commissiegenoot naar getuige, 
maar bovenal kameraad. Ik ben er trots op dat jouw illustraties op de omslag van mijn boekje 
prijken, maar nog meer ben ik trots op jou. 
 
Lieve Arne, ‘morre, doc!’ Ik heb even getwijfeld of je wel in dit dankwoord hoort. Ik heb dit 
proefschrift namelijk niet zozeer dankzij, maar eerder ondanks jou geschreven. Ik denk dan aan 
alle avonden met de laptop op schoot, en de vele weekenden schrijvend aan de keukentafel, in 
gedachten verzonken. Maar als ik zo denk aan ons leven samen past het er perfect in.                  
Kijk maar:  Na 3 maanden lang als enige twee coassistenten in het Zuid-Afrikaanse Paarl Hospital 
elkaars post-OK patiënten te hebben verzorgd, en elkaar harten onder de riem gestoken te 
hebben tijdens ward rounds met dr. Ellie ‘This is not a holiday’ Georgiou, woonden we 
anderhalf jaar lang samen op 16 vierkante meter, zijn we in de 5 jaar daarna 3 keer verhuisd, 
hebben we in die tijd samen 6 verschillende banen gehad, minstens 13 verschillende landen 
bezocht, onze bruiloft georganiseerd, een MBA afgerond en nu dus ook een proefschrift 
geschreven. Lieve Arne, het lijkt wel alsof de tijd die ik met jou deel zich vermenigvuldigt. En 
daarom is het me gelukt dit proefschrift te schrijven. En daarvoor wil ik jou bedanken. 
Bovendien, en misschien wel het allerbelangrijkste:  

     Als ik met jou ben, komt altijd alles goed.  
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Curriculum vitae 
 
Geschreven door Paul en Marja Rietveld 
 
Anna Lotte Rietveld werd in de nacht van 10 maart 1989 thuis geboren. Ze was het tweede kind 
van ons gezin. Met een oudere en een jongere broer groeide zij op in haar geboortedorp De 
Rijp. In 2001 ging Anna naar het Murmellius Gymnasium in Alkmaar. Daar ontplooide zij zich 
tot een veelzijdige en zelfstandige leerling. In 2007 ging Anna geneeskunde studeren aan de 
Vrije Universiteit Amsterdam. Ze ging op kamers en verdiende bij in de thuiszorg. Ze roeide bij 
studentenroeivereniging Nereus, waar ze eerst quaestor van de afroeicommissie en later 
praeses van de sociëteitscommissie was. Dat voorzitterschap combineerde ze met haar 
wetenschappelijke stage bij de afdeling kinder- en jeugdpsychiatrie en een minor bestuur- en 
organisatiewetenschappen aan de Vrije Universiteit.  
 
Bij de start van haar coschappen in oktober 2011 ontmoette zij Arne. Zij liepen samen hun 
coschap heelkunde in Paarl Hospital, Zuid-Afrika. Haar coschap gynaecologie in het VUmc 
maakte Anna zo enthousiast voor dat specialisme, dat ze begon met onderzoek doen. Haar 
semi-artsstage deed zij bij de verloskunde en gynaecologie in het Sint Lucas Andreas Ziekenhuis 
(heden OLVG West) in Amsterdam, waar ze na haar afstuderen in mei 2014 haar eerste baan 
als ANIOS kreeg.  
 
Vanaf december 2014 werkte zij onder supervisie van prof.dr. P.W. Teunissen en prof.dr. C.J.M. 
de Groot aan haar proefschrift ‘To give and to assist birth after cesarean’. Zij combineerde dit 
vanaf juni 2015 met haar werk als ANIOS op de afdeling Verloskunde in VUmc. In april 2018 
startte zij de opleiding tot gynaecoloog in het OLVG Oost in Amsterdam onder supervisie van 
dr. E.M. Kaaijk binnen cluster VUmc (opleider prof.dr. J.I.P. de Vries). 
 
Anna is in februari 2018 getrouwd met Arne en woont nu in Oostzaan. 
 


