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Background: An attempt at vaginal delivery by a woman who has previously had a cesarean section is known as a trial of labor after 
cesarean section. The most important issues are how to accurately anticipate successful vaginal birth after cesarean surgery and how to 
calculate the likelihood of success of vaginal birth after caesarean section that is suitable for women. Consequently, a tailored 
prediction of vaginal birth after caesarean section may result in a more effective counseling.
Objective: To create a clinical risk score and prediction model for the success of vaginal birth following a previous caesarean section 
in women.
Methods: A prognostic analysis was carried out at Felege Hiwot Comprehensive and Specialized Referral Hospital from 
30 February 2017 to 30 March 2021. R statistical programming language version 4.0 was used for analysis once the data had been 
coded and entered into Epidata, version 3.02. Significant factors (P< 0.05) were kept in the backward multivariable logistic regression 
model, and variables with (P<0.25) from the bi-variable logistic regression analysis were also added.
Results: After a cesarean section, 67% of women were successful in giving birth vaginally. Previous successful vaginal birth after 
cesarean surgery, rupture of the membranes, and initiation time of ANC, the beginning of labor, parity and time since the previous 
delivery were remained in the final multivariable prediction model. The AUC of the model was 0.748 (95% CI: 0.714–0.781).
Conclusion: Overall, this study demonstrated the likelihood of predicting vaginal birth utilizing the ideal confluence of parity, 
membrane rupture, and onset of labor, prior history of VBAC, inter-delivery gap, and ANC beginning time. Sixty-seven percent of 
VBACs were successful. As a result, this model may aid in identifying pregnant women who are candidates for VBAC and who have 
a better likelihood of success.
Keywords: prediction model, vaginal birth after cesarean section, risk score, Ethiopia

Introduction
A woman who has previously undergone a caesarean section is said to be in a trial of labor after the procedure.1 In 1981, 
vaginal birth after a low transverse Caesarean delivery was acknowledged as a secure and respectable option.2 One of the 
most significant advancements in obstetric practice recently is the trial of labor following cesarean birth, which is seen as 
a vital strategy for lowering the rate of cesarean deliveries.3

If there are no contraindications, women with uterine scars should consider trying to give birth naturally instead of 
having a cesarean section. In most situations, a successful VBAC is safe for both the mother and the baby.4 In 
March 2010, the National Institutes of Health Consensus Development Conference Panel issued a statement on 
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VBAC. In order to make an informed choice, it was underlined that expectant mothers who had had a previous cesarean 
should obtain the proper counseling regarding VBAC versus elective repeat cesarean. This counseling would probably 
involve a personal risk-benefit analysis of labor trial and the chance of a successful VBAC.5

Recent research indicates that VBAC is associated with less blood loss during delivery, a shorter hospital stays, 
a decrease in the need for blood transfusions, and a decrease in the frequency of intrapartum and postpartum infections 
and thromboembolic events. An increase in the rate of VBAC would reduce the financial burden on both nations and 
individuals.5

As if VBAC has many advantages for women with previous cesarean section, it has also its own complication if 
women’s who are candidate for VBAC were not selected appropriately. Different scholars stated those complications that 
were related with VBAC. Women who experience failure after VBAC have the highest morbidity. Due to this, women 
who do not have any contraindications should think about trying labor following CS.6 Successful VBAC, however, is 
linked to less blood loss, a significantly lower risk of neonatal respiratory morbidities and placenta previa, a shorter 
hospital stay, and a quicker recovery. Major complications linked to failed VBAC include scar dehiscence, hysterectomy 
and uterine rupture, death, neonatal respiratory morbidity, and mortality.7

The most important issues are how to accurately anticipate successful vaginal birth after cesarean surgery and how to 
calculate the likelihood of success of VBAC that is suitable for women. Consequently, a tailored prediction of VBAC 
may result in a more effective counseling. A more precise forecast of the results of a maternal VBAC may not only help 
clinician’s advice patients on the mode of delivery to use but also help them avoid complications. There are models that 
aid in predicting VABC.8–10 Although most of the prediction models were created using non-African populations, 
because of the disparities in obstetrical policies and the completely diverse mix of ethnicities, these models cannot be 
directly applied to African contexts without risking the models’ performance and validity.11 Women are advised based on 
medical professionals’ experiences and data from other nations without population-validated and evidence-based 
calculators for successful TOLAC, which may result in skewed judgments.

As a result, this research developed a prediction model and clinical risk score for vaginal delivery after a cesarean 
section for use in today’s doctor-patient joint decision-making regarding vaginal birth after a cesarean section. Physicians 
have an evidence-based tool to aid in patient counseling and risk classification through the use of trial of labor after 
cesarean delivery calculators, which predict the success of vaginal birth following cesarean delivery.

Methods
Study Area and Period
The study’s participants were women who gave birth at the Felege Hiwot Comprehensive Specialized Hospital (FHCSH), 
which is situated in Bahir Dar, the capital of the Amhara National Regional State, 575 kilometers northwest of Addis Ababa.

Felege Hiwot Comprehensive specialized hospital, one of the nation’s oldest public hospitals, was established in April 1963 
G.C. with the assistance of the German State government, under the reign of Emperor H/Selassie I. It is located in the northern 
part of the city, next to Lake Tana, and strives to create a prosperous, healthy society and a center of superior medical care by 
the year 2029. Plans for the initial construction provided space for 25,000 people. Currently, Bahir Dar city, the west and east 
Gojjam zones, the Awi zone, the north and south Wollo zones, the south and north Gondar zones, some portions of the 
Benishangul Gumuz, and more than 10 million people receive its services. There are now 1431 employees working for the 
hospital in a variety of occupations, including 5 obstetricians and gynecologists and 63 midwives. It has 500 formal beds in total, 
11 wards (including emergency wards and inpatient wards for gynecological and obstetric, orthopedic, medical, pediatric, L&D, 
eye unit, NICU, psychiatrics, oncology, and 22 OPDS), 39 clinical and nonclinical departments/service units, and provides 
services for disease prevention and health promotion in addition to laboratory, diagnostic, curative, and rehabilitation needs.12

Study Design
A retrospective follow-up study design was carried out. The current study’s theoretical foundation was based on the 
likelihood of a successful vaginal delivery following a cesarean section as a function of several markers of current and 
previous obstetric history.
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Reference Population
All pregnant mothers who have previously undergone cesarean sections and are candidates for VBAC made up the 
study’s domain.

Study Population
All expectant mothers who attempted a VBAC at the FHCSH between February 30, 2017, and March 30, 2021, and who 
were candidates for a VBAC.

Study Unit
Selected cards of those mothers who gave birth at FHCSH from February 30/2017 to March 30/2020.

The Inclusion and Exclusion Criteria
Inclusion Criteria
Mothers who have recorded data and tried VBAC at FHCRH from February 30/2019 to March 30/2021.

Exclusion Criteria
Mothers who had no recorded data in Felege Hiwot comprehensive and referral hospital.

Mothers who were referred to Felege Hiwot Comprehensive and Referral Hospital after having a cesarean section but 
did not try for a vaginal delivery as well as mothers who had had more than one prior cesarean section.

Research Variables
Outcome Variable
Success of vaginal birth after cesarean surgery (it categorized as successful VBAC and failed VBAC).

Independent Variables
Demographic and socioeconomic data: Age, marital status, and level of education of the patient.

Previous obstetric history: parity, previous vaginal deliveries, previous history of successful VBAC, previous 
cesarean indication, parity, and chronic diseases.

Current obstetrical information: gestation age by date, mode of labor induction, bishop score on admission, 
augmentation, onset of labor, rupture of membrane, place of ANC, initiation time of ANC, estimated fetal weight and 
inter-delivery time from previous delivery.

The independent variables will be used as the predictors for the outcomes of VBAC; they were analyzed by cross 
tabulations to determine which amongst these are significant.

Operational Definitions of the Variables
VBAC Success: was characterized in this study as the spontaneous or aided vaginal delivery of the fetus, regardless of 
neonatal and maternal problems.

Cesarean section: is a procedure used to deliver a baby by uterine incision.
Not successful VBAC: is described as the inability of women having a TOLAC to give birth vaginally following 

a caesarean section, with the delivery terminating in an emergency CS.

Sample Size Determination
Based on the assumption of the rule of thumb, the sample size was computed. First, for each putative VBAC predictor 
that was assessed in the multi-variable regression analysis, at least 10 occurrences were gathered.13 N is the sample size, 
n is the number of potential predictor variables, and I is the anticipated event rate in the population. According to the 
formula, N = (n 10)/I.14 However, I utilized 15 events for each predictor to increase statistical power. In the context of 
this study, an event is defined as the least frequent outcome status of a failed vaginal birth following a cesarean section. 
According to a study conducted in the teaching hospitals of Addis Ababa University, 32% of VBAC attempts fail.15 At 
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least 225 events must occur in order to create a model with 15 possible predictors, hence the sample size changed to 
15*15/.32%=700.

Sampling Method and Procedures
In Figure 1, a simple random sampling procedure was used to choose participants by using medical registration number 
of delivered mother from delivery registration book. First all mother with previous cesarean section delivered at FHCSH 
from February 30/2017 to March 30/20201 was identified from the delivery registration book. After those records of 
mothers who meet the inclusion criteria was included in the study. Subsequently, a sampling frame was prepared. Finally, 
study unit was selected by using computer generated random number.

The primary source of information was the outpatient department’s admittance record books, where the card numbers 
of patients admitted with prior cesarean scars could be located. Then, to determine which women had been offered 
VBAC, ward discharge reports and delivery log books were used. Participants were selected from the available charts 
during the study periods by the use of systematic random sampling up until the sample size was met.

Data Quality Control
Data collectors and supervisors received training on the goal of the study, how to gather data, how to store that data, and 
how to oversee the data collection process. After that, a pretest was conducted on 5% of the sample size to ensure that the 
data collectors and supervisors were qualified to oversee and collect data. English was used to develop the checklist.

Data Processing and Analysis
R software 4.0 was used to do statistical analysis after importing the data into Epidata 3.02. The relationship between 
each predictor and the success of VBAC was investigated using binary logistic regression. Variables from the binary 
logistic regression analysis that were significant (P< 0.05) were kept in the multiple logistic regression models, and 
variables with (P< 0.25) were also added. Coefficients, odds ratios (ORs), and 95% confidence intervals (CIs) were used 
to report the outcomes of important predictors (CI). By computing the area under the ROC curve (AUC), sensitivity, and 
specificity, the discrimination was evaluated. The Hosmer Lemeshow goodness-of-fit statistic and calibration graphs of 

Felege Hiwot comprehensive and referral hospital 

Total delivery=18,900

Pregnant women who try VBAC, and who fulfill 

inclusion criteria.

N=3870

simple random sampling

Total sample size

N=700

Figure 1 Schematic representation of sampling technique at FHCSH Northeast Ethiopia.
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the observed and projected success rates of VBAC were created. Internal validation of the model was calculated by 
bootstrapping 1000 samples with replacement.

Model Development and Validation
To gain understanding of the relationship between each potential predictor and the success of VBAC, bivariate logistic 
regression was conducted for model creation. In a backward stepwise multivariable logistic regression model, significant 
variables (P< 0.05) were kept, while variables with (P< 0.25) from the bivariate analysis were added. Significant 
predictors’ outcomes were presented as coefficients with 95% confidence intervals (CI).

We calculated the calibration plot and area under the ROC curve using the R “classifier plots” and “givitiR” packages, 
respectively, to evaluate the model’s accuracy and goodness-of-fit. The AUC had a range of 0.5 (no predictive power) to 
1. Using the bootstrapping technique, the regression coefficients, their 95% confidence intervals, and the AUC will be 
corrected for overfitting or over optimism. Internal validation was performed by computing 1000 random bootstrap 
samples with replacement for all predictors in the data. The model’s predictive performance after bootstrapping is 
considered as the performance that can be expected when the model is applied to future similar populations.

We used standardized net benefit over a range of threshold probabilities to undertake a decision curve analysis (DCA) 
to assess the model’s effects on clinical and public health (0 to 1). The model was evaluated in the DCA against two 
extreme cases: “intervention for everyone” and “no intervention.”

In our case, the intervention took into account choosing moms who are candidates for full VBAC success in order to 
facilitate optimal selection of mothers and lower the risk of complications, morbidity, and death associated with repeated 
cesarean procedures.

Risk Score Development
We converted each model coefficient to a rounded number by dividing to the lowest coefficient in order to create 
a TOLAC prediction score that is simple to use. Following that, the number of points was rounded to the nearest integer. 
Each person’s overall score was calculated by allocating points for each variable that was present and then adding those 
scores together. For reasons of statistical stability and practical usability, the anticipated chance of a VBAC’s success was 
reported according to two risk score categories, allowing each pregnant woman to be categorized as having a high or low 
risk of succeeding.

Ethical Consideration
At Bahir Dar University’s College of Medicine and Health Sciences, the Institutional Review Board (IRB) with reference 
number 080/2021 granted ethical permission. The hospital management was requested to provide oral informed consent 
after receiving a formal letter of cooperation from us. Personal identities were not utilized on the data gathering checklist 
because it is retrospective research of medical records. Therefore, the IRB decided not to require each participant to 
provide informed consent. The study complies in any way with the Helsinki Declaration’s basic principles. All 
information was gathered from the register, which was held in a secure location, and was completely anonymized before 
we had access to it and any of research participants were above the age of 18 years. After data collection, all patient cards 
and records were put back in a safe location. For ethical considerations, data were not disclosed to anyone but the 
authors. A password-protected computer was used to enter all of the data.

Result
Societal and Demographic Characteristics
Out of a total of 700 research cards, 469 (89%) belonged to the 35 and under age group. Mothers in 579 (82.7%) had at 
least a high school diploma and 679 (97%) were married (Table 1).
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Maternal Obstetric Related Factors
In (Table 2) the total of mothers who delivered at FHCSH 700 more than two-third 667 (95.3%) were multipara. 
Concerning past obstetric history, 169 (24.1%) of them had not history of previous vaginal delivery, 27 (3.9%) of them 
had a history of chronic diseases, and 96 (18.9%) of them had the previous cesarean indication were recurrent, 258 
(36.9%) had previous history of successful VBAC.

Table 1 Societal and Demographic Characteristics of Mothers, 
Who Was Candidate for VBAC, Gave Birth at FHCSH from 
January 30/2017 to January 30/2021

Variable Category Frequency Percent(N=700)

Age >35 yrs. 107 15.3

<=35 yrs. 593 84.7

Marital status Married 679 97

Un married 21 3

Educational status ≥9 579 82.7

<9 121 17.3

Table 2 Current and Past Obstetric-Related Factors of Mothers Who Gave Birth by 
VBAC at FHCSH from January 30/2019 to January 30/2021

Variables Category Frequency Percent

Parity Primiparity 33 4.7

Multipara 667 95.3

History of vaginal birth Yes 258 79.9

No 442 19.1

History of successful VBAC Yes 44 36.9

No 656 63.1

Previous cesarean indication Recurrent 128 18.3

Non recurrent 572 81.7

Oxytocin augmentation Yes 29 4.1

No 671 95.9

Bishop score >5 222 32.7

<5 478 68.3

Place of ANC Health centers 619 88.4

Hospitals 81 11.6

Initiation time of ANC First trimester 170 24.3

Second trimester 530 75.7

Rupture of membrane Ruptured 136 19.4

Intact 564 89.6

(Continued)
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Regarding current obstetric characteristics, 187 (26.7%) participants gave birth by spontaneous vaginal birth, the 
majority of the participants are bishop score of <=5478 (68.3%) and 136 (19.4%) of the participants had a history of 
rupture of membrane. 29 (4.1%) had oxytocin augmentation, 81 (11.6) % had ANC follow-up at hospitals during the 
current pregnancy.

Building of a Prediction Model for Vaginal Delivery Success Following Cesarean 
Section
Out of 700 trial of VBAC, 469 (67%) had successful VBAC. In the bivariate logistic regression analysis, variables with 
a P value less than 0.25 were, estimated fetal weight, educational status, previous history of vaginal delivery, previous 
history VBAC, place on ANC, initiation time of ANC, chronic disease, onset of labor, rupture of membrane, bishop 
Score, and parity (Table 3).

Table 3 Analysis of Bivariable logistic Regression to Construct a VBAC Prediction Model

Variables Category VBAC COR 95% CI P-value

Yes No

History of vaginal birth Yes 328 141 3.117 (2.10,4.84) 0.005

No 28 203 1

History of VBAC Yes 188 70 1.539 (1.10,2.15) <0.001

No 281 161 1

Chronic disease No 8 19 5.165 (2.22,11.98) 0.001

Yes 461 212 1

Estimated fetal weight <=4 kg 296 117 1.311 (0.95,1.79) <0.01

>4 kg 200 114 1

Rupture of membrane Intact 122 14 5.45 (3.05,9.71) <0.001

Ruptured 347 217 1

Bishop score > 5 183 39 3.15 (2.13,4.65) < 0.001

<=5 192 286 1

(Continued)

Table 2 (Continued). 

Variables Category Frequency Percent

Onset of labor Spontaneous 186 26.7

Induced 514 83.3

Estimated fetal weight >4 kg 337 48.1

<=4 kg 365 51.9

Gestational age 37–39 wks 542 77.4

≥40 wks 158 22.6
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In Table 4, displays the findings of the multivariable analysis. In the final model, variables—prior success of VBAC, 
rupture of membranes, ANC initiation time, start of labor, parity, and time from previous delivery—were kept.

Receiver Operating Curve Analysis and Calibration Plot
(Figure 2) The discriminatory power of the model has AUC of 0.754 (95% CI: 0.720–0.787).

A better performance is shown by classifiers that provide curves that are closer to the top-left corner. A random 
classifier is anticipated to provide points that are diagonal by default (FPR = TPR). The ideal outcome would be the point 
(0, 1), which would represent 100% true positives and 0% false positives. The projected risk cutoff threshold using the 

Table 4 Each Predictor’s Risk Scores and Coefficients Were Incorporated in the Model to Predict 
VBAC (n = 700)

Predictors Variables Multivariable Analysis

Original β (95% CI) Bootstrap β P-value Risk Score

Time from previous delivery (>2yrs)

1.761 (1.134, 2.512) 1.708 <0.001 3

Hx of successful VBAC (yes) 1.137 (0.211, 2.222) 1.084 0.020 2

Rupture of membrane (ruptured) 1.495 (0.9186, 2.140) 1.471 <0.013 3

Parity (multi-Para) 1.199 (0.405, 2.028) 1.176 <0.001 2

Onset of labor(spontaneous) 1.265 (0.799, 1.763) 1.152 <0.020 2

ANC initiation time (first TMR) 0.605 (0.135, 1.094) 0.593 <0.001 1

Notes: Linear predictors for the predicted likelihood that a VBAC will be successful = 1/ (1 + exp – (1.266 + 1.762 * time 
from previous delivery (>2 yrs) + 1.137 *previous history of successful VBAC (yes) + 1.495*rupture of membrane (ruptured) + 
1.199*parity (multipara) +1.265* onset of labor (spontaneous) + 0.604*time of initiation of ANC follow up (second TMR).

Table 3 (Continued). 

Variables Category VBAC COR 95% CI P-value

Yes No

Initiation of ANC First trimester 38 6 0.71 (−31, 1.73) 0.16

Second trimester 431 225 1

Oxytocin Yes 14 15 2.275 (1.07,4.76) 0.16

No 455 226

Parity Multipara 14 19 2.913 (1.43, 5.92) <0.003

Primiparity 455 212 1

Onset of labor Spontaneous 160 26 4.083 (2.60,6.40) 0.01

Induced 309 205

Time from previous delivery >2 yrs 99 10 5.017 (2.75,9.13) <0.04

<=2 yrs 370 10 1

Gestational Age 37–39 wks 116 42 1.479 (0.97,2.19) 0.019

≥40 wks. 353 138 1
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coefficients () was a probability of (you den=0.4998); the model’s sensitivity, specificity, positive predictive value, and 
negative predictive value are all 69.7%, 71.8%, 83.4%, and 53.9%, respectively.

With an AUC of 0.744 (corrected 95% CI: 0.710–0.778), validation of the model using the bootstrap method revealed 
that there was rarely any evidence of excessive effect by specific observations (Figure 3).

Since observed and projected probabilities were similar, the calibration test resulted in a p-value of 0.255, indicating 
that the model did not visually misrepresent the data or that it was visually accurate (Figure 4).

Figure 3 ROC (AUC) of risk prediction model after bootstrapping for success of VBAC among mothers who gave birth at FHCSH.

Figure 2 Area under the ROC curve for the prediction model success of VBAC.
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Decision Curve Analysis
It is abundantly evident that the model has the most clinical and public health value since it has the highest net benefit 
throughout the whole range of threshold probabilities. Thus, regardless of their risk thresholds, referral decisions made 
using the model have a better net benefit than not referring at all or referring everything (Figure 5).

Use of a Simplified Risk Score for Risk Classification
The simplified model’s prediction score was made simpler to use in real-world scenarios by rounding all regression 
coefficients. With an AUC of 0.748 (95% CI: 0.714–0.781), the simplified score showed extremely comparable 
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Figure 5 A decision curve plotting the net benefit of the model against threshold probability.

Figure 4 Predicted versus observed preterm birth probability in the sample. Calibration plot created using “givitiCalibrationBelt” in R programming.
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prediction accuracy to the original coefficients. A mother’s score might range from 0 to 13, with 13 being the best 
possible result.

With a sensitivity of 68.23% and a specificity of 71.86%, the “Youden index” suggests a threshold score of 3 to 
predict the success of VBAC using risk scores. When the risk score was dichotomized into low risk (<3) and high risk 
(>3), 332 (47.4%) were classified as high risk and 368 (52.57%) as low risk for a successful VBAC (Table 5).

Discussion
Utilizing maternal characteristics of mothers who gave delivery at FHCSH, the current study was created to establish and 
validate a risk score to predict the success of VBAC.

Predicting the likelihood of a successful VBAC in pregnant women is therefore crucial in order to take the proper 
action. A crucial responsibility for clinical care providers is identifying women who have a high chance of a successful 
VBAC. The approaches for accurately forecasting the success of VBAC in women are scarce in low and middle income 
countries, nonetheless. The explanation of maternal VBAC success factors was the main goal of prior research. In recent 
years, the emphasis has switched to predicting VBAC success as accurately as possible utilizing a combination of factors.

This retrospective analysis discovered maternal traits that could be used to create a reliable VBAC prediction risk 
score. Residence, parity, prior successful VBAC experience, membrane rupture, inter delivery gap, start of labor, and 
ANC initiation time are the best combinations of maternal characteristics to predict preterm birth.16

AUC for the model is 0.748 (95% CI: 0.714–0.781). Furthermore, we found that the sensitivity and specificity of this 
prediction model reached 68.23% and 71.86%, respectively, at the score threshold of 3, using (you den) as an ideal cut 
point.

In both high-income and low-income nations, VBAC has long been advocated as a practical way to lower overall 
cesarean birth rates.17 According to a sub-Saharan African study, when combined with cautious client selection and 
effective labor management, VBAC is safe and has success rates between 60% and 80%.18

However, significant obstacles to providing high-quality intrapartum care, such as uneven access to full emergency 
obstetric care functions, exist in low-income countries like Ethiopia. These countries therefore present considerable 
VBAC trialing issues.19

Moreover, a recent study in Ethiopia also showed the TOLAC rate is 38.5%.20 In our study, 67% of patients 
experienced a successful VBAC. This data is consistent with a meta-analysis that revealed a 69% success rate for 
VBAC in sub-Saharan African nations.19 In addition, similar results were found in other research, which also mentioned 
similar levels of VBAC success rates in the United States. (71%),21 India (73%),19 Ghana (61%),22 Nigeria (73%).23

The current study’s VBAC success rate was lower than that of studies conducted in Japan (91.5%),24 Australia 
(83%),25 and China (80%).26 It might be because the maternity care systems in these nations and Ethiopia differ.

The variances in TOLAC criteria and predictors of VBAC, such as prior obstetric performance like prior VBAC, 
ethnic differences, prior vaginal deliveries, and indication for prior cesarean deliveries, may be the cause of the disparity 
in VBAC success rates between studies.

Given that the study was conducted in comprehensive and referral hospitals for undergraduate and graduate students, 
the relatively high percentage of successful VBAC revealed in the current study may partly be due to the careful selection 
of cases for the provision of TOLAC.

Table 5 Utilizing a Streamlined Prediction Score, Classify the Risk of Successful VBAC (n = 700)

Score*(Risk Category) Model for Prediction Using Maternal Factors

Mothers in Number Incidence of Success of VBAC

<3 (Low) 368 (52.57%) 185 (49.7%)

≥3 (High) 332 (47.4%) 284 (85.5%)
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This high level of overall success rates for VBACs should be utilized to advise expectant mothers on the next delivery 
method in situations like these.

According to research by Krait et al (19), which is comparable to my study, women who spontaneously go into labor 
are more likely to have a successful VBAC.

In this study, gestational age was not found to be a reliable indicator of success. There have been studies that show 
a bad correlation between poor outcomes and gestational ages exceeding 40 weeks.27

A successful delivery is over six times more likely when the inter-delivery gap is beyond two years. According to other 
investigations, a shorter time span was linked to less success than two years.28 This could be partly due to recall bias.

Similar to past research, it was discovered that a mother who had previously undergone a successful VBAC was 
associated with success24 Many authors reported history of prior spontaneous vaginal delivery as important determinant 
for success in VBAC. But our study failed to show this.

According to a study done in China, a model created with the use of gestational age, a history of successful VBACs, 
the rupturing of the membranes, the Bishop score, the start of labor, and the predicted birth weight may predict the 
overall success of VBAC with an AUC of.7 (0.70). This slightly differs from my study. This might occur as a result of 
the final model’s different predictor variable.29

My research is in line with a study done in America that used predictor variables such as mother age, BMI, past 
vaginal delivery, prior vaginal delivery, and indication for prior cesarean section to determine whether a VBAC would be 
successful with an AUC of (73.4)10 and an analysis of studies in western Europe found that ethnicity, pre-pregnancy 
BMI, prior cesarean for non-progressive labor, estimated fetal weight, and prior vaginal birth with AUC were all 
predictors of the outcome (72.3).30

There were various restrictions on this study. Due to the study’s retrospective nature, missing data cannot be avoided. 
Our obstetric patients come from a comprehensive and referral hospital, which may not accurately reflect Ethiopia’s 
population and restricts the generalizability to other diverse groups. The study also attempted to include extremely 
significant predictor factors that might play a substantial role for the prediction model, which is strength of the study.

Conclusion
In women with a prior history of CS, TOLAC had a comparatively high success rate (69%); this suggests that TOLAC could 
be a key tactic for lowering CS rates in Ethiopia. Therefore, the best combination of maternal traits, including parity, 
membrane rupture, the start of labor, prior history of VBAC, the time between deliveries, and the initiation of ANC, suggests 
the possibility of predicting the success of VBAC using a straightforward prediction model built from maternal traits.

Additionally, the model-based method of the original coefficients was comparable in accuracy to the risk score 
calculation based on a mixture of predictors. The prediction score was used to risk stratify pregnant women who had 
previously undergone only one cesarean section and to determine which of these women had a higher chance of 
successfully undergoing a VBAC. After that, a lady with a strong possibility of having a VBAC would be seen as 
a good candidate. The study’s model for TOLAC success prediction could be used to provide women who had their first 
caesarean delivery with more targeted TOLAC counseling.

Recommendation
For Researchers
The TOLAC success prediction model developed in the study has the potential to be a tool for more targeted TOLAC 
counseling for women who have had a primary caesarean delivery. To establish effectiveness prior to widespread 
implementation among Ethiopian women, additional prospective validation studies with bigger sample numbers and in 
the general population should be conducted.
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For Mothers
Women with one previous should be made aware that the outcomes of TOS and inform TOS has the advantage of 
reducing long-term complications of having multiple cesarean scars. This will increase community awareness and thus 
early initiative to seek medical counseling among women with previous scar.

For Physicians
Physicians should consider different predictors studied by different scholars, those may have significant role in 
determination of success of vaginal delivery after cesarean surgery. I recommend health workers to consider and use 
clinical risk score developed by this research.
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