
O R I G I N A L  R E S E A R C H

Factors Associated with Successful Vaginal Birth 
After a Primary Cesarean Section in Women with 
an Optimal Inter-Delivery Interval

Raha Maroyi 1,2 

Bahaya Naomi2 

Madeline K Moureau3 

Balungwe Sifa Marceline1 

Celeste Ingersoll4 

Roselyn Nerville5 

Denis Mukwege1,2,6

1Department of Obstetrics and 
Gynecology, Panzi Referral Hospital, 
Bukavu, South Kivu, Democratic Republic 
of Congo; 2Université Evangélique en 
Afrique (UEA), Bukavu, South Kivu, 
Democratic Republic of Congo; 
3Department of Obstetrics and 
Gynecology, University of Wisconsin 
School of Medicine and Public Health, 
Madison, WI, USA; 4Department of 
Statistics, Brigham Young University, 
Provo, UT, USA; 5University of Utah 
School of Medicine, Salt Lake City, UT, 
USA; 6International Center for Advanced 
Research and Training (ICART), Bukavu, 
South Kivu, Democratic Republic of 
Congo 

Purpose: We sought to determine the success rate of VBAC and factors associated with achieving 
VBAC at a referral hospital in the Democratic Republic of Congo in women with a subsequent 
pregnancy greater than or equal to 18 months from their primary cesarean section (CS).
Patients and Methods: Patients were included for participation if they had an inter- 
delivery interval (IDI) of at least 18 months from their primary CS, accepted TOLAC, and 
had no contraindications. Information was collected about patients’ demographics, obstetric 
history, and factors impacting their labor process. Descriptive analyses compared patients 
that had a successful VBAC and those who did not. Univariate and multivariate binary 
logistic regression models identified factors associated with a successful VBAC.
Results: Among 231 eligible patients who attempted a VBAC, 57.6% (133) achieved 
VBAC. Participants had a mean age of 29 (SD 6), with the majority having a prior vaginal 
delivery (68.8%). VBAC was positively associated with a higher Bishop score (AOR 1.12, 
95% CI 1.02, 1.23) and a spontaneous labor onset (AOR 3.06, 95% CI 1.52, 6.17). VBAC 
was negatively associated with a macrosomic fetus (AOR 0.21, 95% CI 0.08, 0.58).
Conclusion: TOLAC results in VBAC more than half the time and is associated with 
a spontaneous labor onset and a higher Bishop score. Women with a macrosomic fetus were 
more likely to have an unsuccessful VBAC, resulting in an RCS. An optimal IDI was not 
enough to ensure a successful VBAC. Upon patients’ arrival to the hospital, practitioners 
should re-evaluate their eligibility to attempt a VBAC based on their Bishop score and if they 
had a spontaneous labor onset to decrease the health risks of an RCS.
Keywords: trial of labor, delivery, repeat cesarean section, sub-Saharan Africa, Democratic 
Republic of Congo

Introduction
The rates of cesarean sections (CS) have increased worldwide and are projected to 
continue to increase, with countries in sub-Saharan Africa experiencing the lowest 
rates.1 In the World Health Organization’s most recent statement on CS, they advised 
that no region should have a CS higher than 10% and that CS should only be conducted 
when medically necessary, as CS can result in significant and permanent complications.2 

Although the CS rate in the Democratic Republic of Congo (DRC) is within the 
recommended CS rate, women in developing countries experience a higher rate of 
complications due to CS compared to women in developed countries.3

In a recent study conducted in low- to middle-income countries, CS were found 
to be associated with an increase in all adverse outcomes, including postpartum 
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hemorrhage, infection, dilation and curettage, hysterect-
omy, unplanned hospitalization, and maternal mortality.4 

African countries experience significantly higher adverse 
outcomes compared to non-African countries.4 In addition, 
maternal mortality, after having a CS in Africa, has been 
estimated to be 50 times higher than the rates in high- 
income countries.5 A vaginal birth after cesarean (VBAC) 
has been recommended to limit maternal health risks that 
a repeat cesarean section (RCS) may result in.2,6–9 The 
major complication of attempting a VBAC is uterine rup-
ture; however, studies have found that women with an 
inter-delivery interval (IDI) longer than 18 months had 
a decreased risk of uterine rupture.10−13

In low- to middle-income countries, a trial of labor 
after cesarean (TOLAC) can reduce maternal morbidity 
by allowing women to achieve a vaginal birth after cesar-
ean (VBAC). The primary objective of this analysis is to 
determine the success rate of VBAC in women in the DRC 
with an IDI of at least 18 months, and the secondary 
objective is to analyze factors associated with 
a successful VBAC in this population.

Patients and Methods
Study Design
This study was approved by the DRC National Health 
Ethics Committee (Comité National D’éthique de la 
Santé, CNES/001/DPSK/1018PP/2018). We conducted 
a prospective cohort study from January 1, 2018, to 
December 31, 2018, in the maternity wards of Panzi 
Hospital, Bukavu, South-Kivu, DRC. Patients that had 
a primary CS during their previous pregnancy were 
advised during their prenatal care consultations on their 
delivery options and risk factors associated with both 
options, VBAC and RCS. Patients were eligible if they 
had an IDI of at least 18 months from their primary CS 
and agreed to attempt a trial of labor after cesarean 
(TOLAC). Patients were excluded from this analysis if 
they had more than one CS and if they had contraindica-
tions to a VBAC, such as a prior uterine rupture, a prior 
T-incision, and multiple gestations. Once informed con-
sent was obtained from patients, they were followed 
throughout their pregnancy and labor; eight women 
elected not to participate in this study and were thus 
excluded.

Data was collected regarding (1) demographics (age, 
occupation, marital status, and regional location); (2) 
obstetrical history (parity, previous vaginal delivery, IDI, 

and indications for their primary CS); and (3) current 
obstetrical characteristics (gestational age, estimated fetal 
weight, uterine height, spontaneous labor onset, oxytocin 
use, Bishop score, delivery mode, and indications for 
RCS). The Bishop score was calculated using cervical 
dilation, effacement, station, consistency, and position.14

Definitions
For this study, individuals that had accepted TOLAC attempted 
a VBAC. Women who had a vaginal delivery were categorized 
as having a VBAC, a successful VBAC, or a successful 
TOLAC. Individuals that had an RCS were categorized as 
having failed VBAC or having an unsuccessful VBAC.

Acknowledging that the DRC may have different esti-
mates for macrosomia compared to high-income countries, 
fetal birth weights in the 90th percentile and greater were 
classified as macrosomic in this analysis. Therefore, 
a macrosomic fetus was defined as a fetus weighing 
3.65 kg or more.

Statistical Analysis
Descriptive statistics characterized the sample overall. 
Chi-square testing and t-testing were used to compare 
patients who had a successful VBAC (vaginal delivery) 
and those who did not (RCS). Univariate and multivariate 
logistic regression were used to identify factors associated 
with a successful VBAC. Variables were included for 
analysis in the regression model based on previous 
research findings and biological plausibility. Analyses 
were performed using SPSS version 27.0. A p-value less 
than 0.05 was considered statistically significant.

Results
Among 231 women who underwent TOLAC, 133 (57.6%) 
had a successful VBAC and 98 (42.4%) had an RCS. 
Table 1 describes demographic and maternal characteris-
tics of the sample overall and compares those who did and 
did not have a successful VBAC. The mean age of the 
sample was 29 (SD 6). The majority of participants were 
from Ibanda, Bukavu, South-Kivu, DRC (54.5%). Most 
patients reported being married (93.5%) and working 
within their households (71.4%). Women who had 
a successful VBAC were significantly more likely to 
have a higher parity and a prior vaginal delivery. The 
indications for women’s primary CS are shown in 
Table 2; no previous indications for participant’s primary 
CS significantly increased the likelihood of failing VBAC. 
Table 3 breaks down indications for participant’s RCS.
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Table 1 Sample and Maternal Characteristics Stratified by Success or Failure of Vaginal Birth After Cesarean (VBAC)

Characteristic Overall Sample N=231 n (%) Failed VBAC N=98 n (%) Successful VBAC N=133 n (%) P-value

Age (years) – mean ± SD 28.7 ± 5.8 28.3 ± 5.7 28.9 ± 5.8 0.409
≤20 20 (8.7) 10 (10.2) 10 (7.5)

21–25 56 (24.2) 21 (21.4) 35 (26.3)
26–30 69 (29.9) 40 (40.8) 29 (21.8)

31–40 81 (35.1) 24 (24.5) 57 (42.9)

≥41 5 (2.2) 3 (3.1) 2 (1.5)

Parity (median, IQR) 4 (2–6) 3 (2–5) 4 (3–6) 0.002

Prior Vaginal Delivery 159 (68.8) 59 (60.2) 100 (75.2) 0.021

Inter-delivery interval 0.228
18–23 75 (32.6) 32 (32.7) 43 (32.6)
24–35 97 (42.2) 35 (35.7) 62 (47.0)
36–47 34 (14.8) 17 (17.3) 17 (12.9)

48–59 13 (5.7) 8 (8.2) 5 (3.8)

60–71 11 (4.8) 6 (6.1) 5 (3.8)

Occupation 0.428

Household 165 (71.4) 65 (66.3) 100 (75.2)
Farmer 20 (8.7) 9 (9.2) 11 (8.3)

Commercial 19 (8.2) 9 (9.2) 10 (7.5)

Other 27 (11.7) 15 (15.3) 12 (9.0)

Marital status 0.653

Single 11 (4.8) 4 (4.1) 7 (5.3)
Married 216 (93.5) 92 (93.9) 124 (93.2)

Divorced 1 (0.4) 0 (0) 1 (0.8)

Widow 3 (1.3) 2 (2.0) 1 (0.8)

Residence 0.648
Bagira 13 (5.6) 7 (7.1) 6 (4.5)

Ibanda 126 (54.5) 56 (57.1) 70 (52.6)

Kadutu 43 (18.6) 16 (16.3) 27 (20.3)
Rural 49 (21.2) 19 (19.4) 30 (22.6)

Notes: P-values are shown in bold for statistically significant characteristics. 
Abbreviations: SD, standard deviation; IQR, inter-quartile range; VBAC, vaginal birth after cesarean.

Table 2 Indication for Primary Cesarean Section, Stratified by Delivery Mode

Indication Overall Sample N=231 n (%) Failed VBAC N=98 n (%) Successful VBAC N=133 n (%) P-value

Cervical dystocia 16 (6.9) 10 (10.2) 6 (4.5) 0.117

Obstructed labor 3 (1.3) 0 (0) 3 (2.3) 0.264

Fetal distress 80 (34.6) 33 (33.7) 47 (35.3) 0.889
Severe preeclampsia 6 (2.6) 4 (4.1) 2 (1.5) 0.405

Malpresentation 44 (19.0) 14 (14.3) 30 (22.6) 0.129

Placenta previa 13 (5.6) 5 (5.1) 8 (6.0) 0.999
Elective 2 (0.9) 0 (0) 2 (1.5) 0.509

Unknown 67 (29.0) 32 (32.7) 35 (26.3) 0.308

Abbreviation: VBAC, vaginal birth after cesarean.
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Table 4 displays obstetrical and neonatal characteristics 
of patients stratified by success or failure of VBAC. 
Women who were carrying a fetus with a higher birth 
weight were more likely to fail their VBAC and, thus, 
women who had a macrosomic fetus (weighing 3.65 kg 
or more) were also more likely to fail their VBAC. 
Patients with a greater uterine height were also signifi-
cantly more likely to fail their VBAC. Participants with 
a spontaneous labor onset and a higher Bishop score were 
more likely to have a successful VBAC.

Factors associated with a successful VBAC are 
reported in Table 5 on univariate and multivariate logistic 
regression. Parity, prior vaginal delivery, spontaneous 
labor onset, and a higher Bishop score were statistically 
significantly more likely to result in a successful VBAC on 
univariate analysis, while fetal macrosomia decreased the 
likelihood of a successful VBAC. On multivariate analy-
sis, individuals that had a spontaneous labor onset and 
a higher Bishop score were more likely to have 
a successful VBAC, whereas patients with a macrosomic 
fetus were less likely to have a successful VBAC.

Discussion
In this analysis of 231 women from the DRC with 
a subsequent pregnancy greater than or equal to 18 months 
from their primary CS, 58% had a successful VBAC. 

A successful VBAC was associated with a spontaneous 
labor onset and a higher Bishop score. Women with 
a macrosomic fetus were less likely to have a successful 
VBAC. On multivariate analysis, no associations were 
found between a successful VBAC and the following 
variables: maternal age, parity, and a prior vaginal 
delivery.

The rate of VBAC success found in this analysis (58%) 
aligns with results found in other low- to middle-income 
countries. In a meta-analysis of hospitals in sub-Saharan 
Africa, Boulvain et al found that women with one prior CS 
had a VBAC success rate between 60% to 80%.15 More 
recent studies in sub-Saharan African countries have 
reported similar results, with studies reporting a VBAC 
success rate of 61% in Ghana, 67% in Nigeria, and 50– 
69% in Ethiopia.16–19 The range of VBAC success rates 
may be a result of different methodologies used in these 
studies.

Similar to our findings, other research has found that 
a spontaneous labor onset and higher Bishop score were 
associated with a successful VBAC.20–23 Gupta et al pre-
viously reported that, of patients who had a spontaneous 
labor onset, 91% had a successful VBAC, similar to our 
findings of 87% achieving a VBAC.22 Lin et al also found 

Table 3 Indication for Repeat Cesarean Section (RCS)

Indication Overall N=98 n (%)

Cephalopelvic disproportion 22 (22.4)
Requested CS during TOL 15 (15.3)

Fetal distress 20 (20.4)

Malpresentation 11 (11.2)
Failure to progress 30 (30.6)

Abbreviations: CS, cesarean section; TOL, trial of labor.

Table 4 Obstetrical and Neonatal Characteristics Stratified by Success or Failure of Vaginal Birth After Cesarean (VBAC)

Characteristic Overall Sample N=231 
n (%)

Failed VBAC N=98 
n (%)

Successful VBAC N=133 
n (%)

P-value

Gestational age (weeks) – mean ± SD 38.6 ± 2.0 38.5 ± 2.0 38.7 ± 2.1 0.454
Actual fetal weight (kg) – mean ± SD 3.09 ± 0.47 3.20 ± 0.53 3.02 ± 0.40 0.004
Fetal macrosomia 25 (10.8) 19 (19.4) 6 (4.5) ≤.001
Uterine height (m) – mean ± SD 0.31 ± 0.03 0.32 ± 0.03 0.30 ± 0.02 ≤.001
Spontaneous labor onset 184 (79.7) 68 (69.4) 116 (87.2) 0.001
Oxytocin use 50 (21.6) 23 (23.5) 27 (20.3) 0.629

Bishop Score (median, IQR) 11 (8–12) 10 (6–12) 11 (9–12) 0.002

Notes: P-values are shown in bold for statistically significant characteristics. 
Abbreviations: SD, standard deviation; kg, kilogram; m, meter; IQR, inter-quartile range; VBAC, vaginal birth after cesarean.

Table 5 Factors Associated with a Successful Vaginal Birth After 
Cesarean (VBAC)

Factors OR (95% CI) AOR (95% CI)

Maternal age 1.02 (0.97, 1.07) 0.98 (0.92, 1.05)

Parity 1.15 (1.02, 1.29) 1.09 (0.92, 1.29)

Prior vaginal delivery 2.00 (1.14, 3.52) 1.49 (0.76, 2.94)
Fetal macrosomia 0.20 (0.08, 0.51) 0.21 (0.08, 0.58)
Spontaneous labor onset 3.01 (1.55, 5.86) 3.06 (1.52, 6.17)
Bishop score 1.13 (1.04, 1.24) 1.12 (1.02, 1.23)

Notes: Statistically significant factors are shown in bold. 
Abbreviations: OR, odds ratio; AOR, adjusted odds ratio; CI, confidence interval.
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that both a spontaneous labor onset and Bishop score were 
associated with a successful VBAC.24 Both of these vari-
ables need to be assessed upon patients’ admission to the 
hospital, suggesting that health care providers need to re- 
evaluate patients’ eligibility for VBAC based on whether 
or not the patient had a spontaneous labor onset and their 
Bishop score when admitted.

We did not conclude that a prior vaginal delivery was 
associated with a successful VBAC. While a prior vaginal 
delivery was associated with a successful VBAC indepen-
dently, this was not observed on multivariate analysis. This 
differs from previous studies that found an association 
between a prior vaginal delivery and a successful 
VBAC.6,23,25–28 This indicates there are stronger predic-
tors for a successful VBAC than a prior vaginal birth in 
our analysis. Furthermore, a weak correlation was 
observed between parity and a prior vaginal delivery 
which may account for this discrepancy. Research has 
also identified a prior VBAC as a factor associated with 
a successful VBAC,29 however, women in this analysis 
were attempting a VBAC for the first time so a prior 
VBAC was not applicable to women in this study. These 
findings suggest that further research is needed to better 
understand the association between a prior vaginal birth 
and VBAC success, as well as a prior VBAC and VBAC 
success.

Several VBAC prediction models have been devel-
oped; however, at the time this study was conducted, no 
prediction models were validated in sub-Saharan 
Africa.30–33 In 2020, the Grobman prenatal VBAC calcu-
lator was validated in Ethiopia.18 This Grobman model 
uses information that is able to be assessed at patients’ 
first prenatal consultation.30 Importantly, in this study, the 
variables that were found to be significantly associated 
with a woman having a successful VBAC could not have 
been assessed at their first consultation. Other prediction 
models do incorporate intrapartum factors, however, to our 
knowledge, these models have yet to be validated in any 
sub-Saharan African country.32–34 Future research should 
validate a prediction model that uses intrapartum factors or 
develop a new prediction model specific to sub-Saharan 
African countries.

Strengths of this study include its prospective cohort 
design and, to our knowledge, is the first to analyze the 
success rate of VBAC and factors associated with 
a successful VBAC in women from the DRC. This study 
uses appropriate analyses to make a meaningful contribution 
to this population. This study is limited as it was conducted 

at a single medical center in the DRC with a relatively small 
number of women attempting a VBAC. The low rate of 
women attempting a VBAC may be a result of the low CS 
rate in the DRC. Additionally, the weight and height of 
women were not recorded, so patients’ Body Mass Index 
(BMI) was not able to be taken into consideration when 
analyzing factors associated with a successful VBAC. 
Previous studies have found that maternal obesity is asso-
ciated with a lower VBAC success rate.18,35,36 Future 
research should examine how BMI and a prior VBAC in 
patients from the DRC influence the rate of VBAC success 
and adjust VBAC recommendations appropriately. In addi-
tion, future research efforts should incorporate multiple hos-
pitals to obtain a greater, more representative sample.

Conclusion
In conclusion, more than half of the patients who accepted 
TOLAC had a VBAC; an optimal IDI was not enough to 
ensure a successful VBAC. Factors associated with 
a successful VBAC include a spontaneous labor onset and 
a higher Bishop score, while having a macrosomic fetus was 
shown to be negatively associated with a successful VBAC. 
Practitioners should offer TOLAC to all patients who only 
have one prior CS and do not have a macrosomic fetus. 
Upon patients’ admission to the hospital, practitioners 
should re-evaluate patients based on their Bishop score and 
if they had a spontaneous labor onset to reduce the effects 
that an RCS may have on maternal health.

Abbreviations
AOR, adjusted odds ratio; BMI, body mass index; CI, 
confidence interval; m, meter; CS, cesarean section; 
DRC, Democratic Republic of Congo; kg, kilogram; IDI, 
inter-delivery interval; IQR, inter-quartile range; OR, odds 
ratio; RCS, repeat cesarean section; SD, standard devia-
tion; SPSS, Statistical Package for Social Science; TOL, 
trial of labor; TOLAC, trial of labor after cesarean; VBAC, 
vaginal birth after cesarean.
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