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ABSTRACT 
 

Background: VBAC is a difficult clinical decision in poor rural and remote environments. But the calculators available for use 

have fixed variables and don’t dynamically change themselves. Thus, we present here the Abo Yousif Model, where dynamic 

neural-clinical architecture is applied for dynamic data of mothers for the prediction of VBAC success and changing labor 

parameters. 

Methods: 360 cases in a multicenter retrospective cohort of four tertiary hospitals in Sudan analyzed. The model uses a 

transformer-architecture approach of a dual model with two predictive layers: (1) stationary maternal characteristics such as age, 

BMI, parity, prior VBAC and (2) dynamic labor inputs such as cervical dilation, fetal station and oxytocin dose and timing. The 

DEC-index (Dynamic Effacement-Cervix Index), VSPC (VBAC Success Probability Curve) and the other prominent innovations 

we propose offer live interpretability. 

Results: The model achieved AUC of 0.91, 88% accuracy, 85% sensitivity, and 90% specificity. Clinical relevance was confirmed 

through SHAP analysis, with cervical progression and oxytocin response as the chief predictors. The VSPC provided a picture of 

the VBAC probability over time, which enabled patients to help the clinician know what to do, and so to be able to make better 

decisions accordingly.  

Conclusion: It can be concluded in that the Abo Yousif Model offers a clinically interpretable and real-time prediction of VBAC, 

and it outperformed those traditional calculators. Its dynamic indices/two-layer structure applicable for labour ward in LMICs. 

Further validation, mobile testing is required to extend its usefulness. Integration into mobile platforms and electronic health 

record (EHR) systems could improve labor ward decision-making, particularly in low-resource settings.  
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INTRODUCTION 
An escalating international demand that stems from an increased incidence of cesarean section (CS) has created a 

market for vaginal birth after cesarean section (VBAC) and the safety status of those who are pregnant. VBAC can 

spare maternal morbidity, save labor, and is less costly / time consuming to care for patients post -CS [1]. Recent 

international statistics estimate the rate of cesarean section close to 30% throughout the world by 2030, bringing 

renewed interest to VBAC as a safe and economical option  for those eligible. The FIGO Committee and WHO have 

endorsed supervised trial of labor after cesarean (TOLAC) as a possibility to curb unnecessary repeat surgeries and 

to enhance maternal outcomes especially in low-resource countries [2]. However, the clinical problem of determining 

the success of VBAC exists, particularly in LMICs, where monitoring and decision -making tools are not consistently 

available [3]. Conventional VBAC calculators like the Grobman model rely on maternal attributes which are not 

easily changed (age, BMI, previous vaginal delivery and indication for previous CS) to predict the probability of 

success [4]. The Grobman model and related calculators provide fixed risk stratification by the admission variables 

but cannot accommodate labor dynamics. A double-layer neural mechanism, Abo Yousif Model, allows for real -time 

recalibration of the VBAC probability which combines both static maternal data and dynamic intrapartum parameters. 

Unusual to previous models, it includes labor physiology in the DEC-index, and visual decision zones in the VSPC, 

and provides clinicians with an indication hour by hour of what to do. These are beneficial admissions -based 

interventions for risk stratification and are unable to be adjusted based on shifting labor  dynamics. According to some 

of a recent literature, Intrapartum variables like cervical dilation rate, fetal station condition and uterotonic response 

may affect VBAC outcomes [5,6]. But limited models integrate these specific time characteristics into re al time 

decision making. In order to address this gap, we proposed the Abo Yousif Model which is a dynamic dual -layer 

neural‐clinical model to convert static antenatal data into sequential intrapartum metrics. We therefore develop two 
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new constructs with this model: the Dilation Efficiency Coefficient (DEC-index) and the VBAC Success Probability 

Curve (VSPC) that depict labour physiology and guide decision- making hour-by-hour in the clinic setting. Rather 

than just following static classifiers, the Abo Yousif Model continuously recalibrates risk and provides actionable 

metrics along with the labor movement flow. Recent developments in explainable artificial intelligence (AI), 

specifically for SHapley Additive exPlanations (SHAP), have made the interpretable  output of these machine learning 

models transparently translated into clinical practice [7]. Specifically, our model improves clinician trust and utility 

by demonstrating what features contribute most to both static and dynamic predictors, leveraging SHAP . This aligns 

with international calls for a more interpretable AI of obstetrics, as concerns about medicolegal and patient safety 

require predictability [8]. The model was validated and tested on a multicenter dataset of four tertiary hospitals in 

the Sudanese country that share diverse population of VBAC candidates. This focus on the geographical area 

overcomes the lack of inclusion of LMICs in predictive models and encourages context -specific innovation [9]. 

Furthermore, the model architecture is based on transformer-based sequence learners, which show better performance 

in time sequence health data analysis jobs [10]. Along with predicting, the Abo Yousif Model is also compatible with 

clinical simulation. It supports the pro-active labor management that can take action with the use of a collective-

decision model that models the impact of interventions (e.g., titration of oxytocin or artificial rupture of membranes) 

on the probability of VBAC [11]. The feature is particularly helpful when labor wards are n ot staffed, and real time 

analytics can enhance safety. Ultimately this paper demonstrates at least some paradigm shift in VBAC prediction 

from a static risk scoring point to one applicable in physiology. Abo Yousif Model expresses the constructs of the 

adaptive obstetrics, which conceptualizes labour not merely as a linear path, but as one shaped to be formed by 

mother, fetus, and clinical factors [12,13]. Implementing this structure within clinical workflows, we aim to 

discontinue unnecessary cesareans, enhance maternal outcomes, and raise the bar for the standards of AI-enabled, 

integrated intrapartum nursing services by this research work.  

 

METHODOLOGY 
Study Design and Setting  

This was a cross-sectional multicenter study, implemented during January 2020 and January 2021 with four tertiary -

level maternity hospitals in Khartoum, Sudan, Khartoum Teaching Hospital, Soba University Hospital, Omdurman 

Maternity Hospital, and Saad Abu Alela Hospital. They were selected for their volume of deliveries and capacity to 

support trial of labor after cesarean (TOLAC), under continuous monitoring.  

 

Ethics approval for this study was granted by the Sudanese National Health Research Ethics Commi ttee and 

institutional review boards of participating hospitals. The complete dataset comprised 1200 VBAC -eligible cases in 

four tertiary hospitals, but a sample of 360 cases was adopted for model development and validation due to 

completeness of dynamic labor data and eligibility criteria. This subset served to allow hourly monitoring of cervical 

dilation, oxytocin dose and fetal station that was required to train the dynamic layer of the model.  

 

Study Population 

A total of 1200 pregnant women with one previous lower segment cesarean section (LSCS) were enrolled. Clinically 

all participants were eligible to have TOLAC and consented during antenatal visits and/or early labor examination. 

Inclusion Criteria: 

Singleton pregnancy at ≥37 weeks.  

Cephalic fetal presentation.  

Previous LSCS with transverse uterine incision.  

No contraindications to vaginal delivery. • Willingness to try VBAC. Exclusion Criteria:  

Multiple gestation.  

Previous classical cesarean or uterine rupture.  

Placenta previa or accreta.  

Suspected fetal macrosomia >4.0 kg. 

Medical conditions requiring scheduled cesarean.  

 

Data Collection 

Structured, revalidated questionnaires and chart reviews were used to collect data. The trained registrars and 

midwives recorded: 

 

• Sociodemographic data: age, BMI, residence, education.  

• Obstetric history: parity, history of previous vaginal delivery, inter -delivery interval, CS indication.  

• Intrapartum variables: cervical dilation (cm), fetal station; dose of oxytocin (IU/min); frequency of contractions 

(per 10 min), time intervals.  

 • Delivery outcomes: VBAC success or failure, maternal complications, neonatal outcomes. Outcome Definitions.  

 • Successful VBAC: Vaginal delivery without conversion to cesarean.  

• Failed VBAC: Emergency cesarean after labor onset. Missing data were handled using median imputation for 

continuous variables and mode imputation for categorical variables.  

 

Cases with >20% missing dynamic labor inputs were excluded from model training. Sensitivity analysis showed that 

imputation had minimal impact on model performance, with AUC variation <0.01 across imputed vs. complete 

dataset. Abo Yousif Predictive Framework. Here we described the Abo Yousif Model, the first of its kind which 
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enables a novel dual-layer neural-clinical framework with real-time predictive ability on VBAC success. Based on 

an evolutionary architecture inspired by transformer, the model combines static maternal data and dynamic labor 

progression.  

 

Static Risk Module 

 A feedforward neural network is employed to assess the baseline predictors at admission: 

 

• Maternal age.  

• BMI. 

 • Prior vaginal delivery.  

• Indication for previous CS.  

 

Dynamic Labor Module 

A sequence encoder of the form of transformer is suggested to capture the variation of the labor inputs using an 

encoder system for each of the following:  

 

• Cervical dilation (cm/hour).  

• Fetal station progression. 

 • Oxytocin dose (IU/min). 

 • Frequency of contractions (per 10 min).  

 • Time intervals (hourly updates).  

 

Since this module represents the time dependencies and nonlinear interrelations among labor variables, real -time 

recalibration of the VBAC probability is feasible.  

 

Reasoning for Transformer Design  

Recurrent models like LSTM (long short-term memory models) or gated recurrent units (GRUs) have been widely 

utilized in the analysis of medical time series. They are, however, limited especially for long -range dependency 

modeling and parallelization.  

 

In contrast, transformer architectures offer:  

 

• Improved temporal encoding: A self-attention-based model can encode labor events more effectively, enabling 

modeling and in some cases even detection of finer motions in cervical response; fetal descent.  

 • Parallel computation: Transformers also consume the representation of a sequence in parallel, while  LSTM/GRU 

does not because its sequence representation is computationally intensive, thus is the most effective and scalable 

model in training. 

 • Interpretability: We can understand which time-points influenced the predictions from attention weights, whic h 

is important for clinical trust.  

• Robustness to missing data:  Transformers are less sensitive to missing time periods and missing inputs than 

recurrent models. Because of the multilayered and dynamic characteristics of labor process, the transformer -inspired 

model was chosen as the approach to compensate the intrinsic behavior of intrapartum physiology and enable 

decisions in real-time.  

Introduction of the DEC-Index 

To quantify labor responsiveness, we devised the Dilation Efficiency Coefficient (DEC -index): 

[\text{DEC-index} = \frac{\Delta \text{Cervical Dilation (cm)}}{\text{Oxytocin dose (IU/min)} \times 

\text{Contraction frequency (per 10 min)} \times \text{Time (hours)}} ] 

 

This measure was produced hourly and acted as a dynamic model input. Higher  DEC-index indicated optimum labor 

progress and plateauing or dropping values indicated higher probability of failed VBAC. Model output: VBAC VSPC. 

The VBAC Success Probability Curve (VSPC) for each subject was constructed and updated hourly on this basis.  It 

graduated patients into three decision blocks.  

 

Green zone (>80% chance): Continue TOLAC. 

Yellow zone (50–80%): Reassess the labor plan.  

Red zone (<50%): Prepare for cesarean.  

 

Intervention effect interpretations and simulations (e.g., oxytocin titration, amniotomy) were created visually at the 

bedside with these outputs.  

 

Training and Evaluation.  

We develop the model using Python 3.9 with TensorFlow 2.11 and Scikit -learn libraries. The static layer leveraged 

a feedforward neural network and the dynamic was based on transformer inspired sequence encoder. The 

hyperparameter tuning was done by grid searching the learning rate, dropout rate, and number of attention heads. 

Data was split to 80/20 for training and validation and 5 -fold cross-validation was employed to evaluate 

generalizability, and also to avoid overfitting.  
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Preprocessing included:  

• One-hot encoding of categorical variables.  

• Standardization of continuous inputs.  

 • Median/mode imputation for any missing data Model performance was assessed in terms of:  

• Accuracy. 

 • Precision, recall, F1-score.  

• AUC–ROC.  

• Calibration curves.  

 

Interpretability was enhanced with SHapley Additive exPlanations (SHAP) ranking features for static and dynamic 

layers. Ethical Considerations. All respondents gave informed consent. All data used were anonymized and securely 

stored. No external funding was raised, nor were any conflicts of interest made public.  

 

RESULTS 
360 pregnant women, including one previous lower segment cesarean section in pregna ncies at 4 tertiary care centers 

in Khartoum. Among them 244 (67.8%) had a successful vaginal birth following cesarean (VBAC) and 116 (32.2%) 

experienced emergency cesarean delivery after a failed attempt at labor. Women with VBAC were also found to have 

a lower mean age (26.9 ± 4.1 vs 28.1 ± 4.6 years, p = 0.011) and BMI (28.1 ± 3.2 vs 29.5 ± 3.8; p = 0.003).  

 

 In addition, spontaneous labor onset time, cervical dilation ≥4 cm at admission, occipitoanterior fetal position and 

earlier vaginal delivery correlated with greater VBAC success (Table 1). In order to model progression of labour we 

assessed the Dilation Efficiency Coefficient (DEC) and we continued this in active labor over the first four hours. 

The average DEC of successful VBAC women was also very high for every hour which ranged from 0.91 (hour 1) to 

1.75 (hour 4). For unsuccessful VBAC cases, both DEC rates plateaued and dropped and average DEC deteriorated 

(mean 0.84 thereafter) after hour 2. At hour 3 with a DEC cutoff value of 1, the sensitivi ty for prediction of trial 

failure was 82.4% (95% CI: 76.1–88.7%), specificity 87.1% (95% CI: 81.4–92.8%) (Table 3; Figure 3). A practitioner 

also considers the real-time DEC data of the laboring woman in the VBAC trial discussed in Figure 4 for clinical 

utility of DEC-index monitoring. The visualization shows paths of success and failure of the VBAC pathway based 

on the graph within the scene, and DEC ≥ 1.0 could serve as a useful metric to threshold decisions as well.  

 

This visualization demonstrates how dynamic modelling can guide bedside management decisions and early 

interventions. Abo Yousif Model showed, in real -time, time-based estimates of VBAC success probability of 

admission using a VBAC Success Probability Curve (VSPC; see Fig. 1). A total of 19 8 women were assigned greater 

than 70% probability upon admission, including 172 women with VBAC (positive predictive value: 86.9%). The 39 

trial fails among the 48 women were also predicted less than 50% likely with a negative predictive value of 81.3%.  

During labor, trajectories of VSPC demonstrated that a decreased predicted probability over 2 h (≥20% decreased 

chance) was highly associated with trial failure. Based on the three -phase approach developed by one model, results 

were divided as green (>80% and continue trial), yellow (50–80% and reassess) and red (<50% and consider cesarean) 

(Figure 2). 

 

Overall, the predictive validity of Abo Yousif Model was acceptable. In this 20% test set, it obtained overall accuracy 

of 91.3% (95% CI: 88.2–94.4%), an F1-score of 93.8%, 0.962 AUC–ROC and 95% CI (0.941–0.983). Precision and 

recall were higher than 93%. When compared with classical logistic regression and another traditional model using 

XGBoost, Abo Yousif architecture is more accurate with the real -time interpretability (Table 2; Figure 1).  

 

We executed SHapley Additive exPlanations (SHAP) to show outputs with a clear hierarchy of the static/dynamic 

predictors of VBAC success. The dynamic layer included DEC-index slope (ΔDEC/hour) and cervical dilation rate 

as important contributions. A prior CS indication, fetal station at hour 3, a nd prior vaginal delivery were selected as 

the crucial factors identified in the static module. By contrast, contributions of BMI to SHAP were less statistically 

significant. These figures better demonstrate that the success of the VBAC has as much to do w ith labor progression 

as with admission profiles consistent with the underlying principle of the Abo Yousif Model (Table 4).  

 

 On the clinical side, the real-time model indicator correlated with this observation. For example, DEC plateaus for 

3 cases of uterine rupture (all in the failed VBAC group) were <0.8 and were within the model’s “red zone” 2 hours 

before rupture. The cases were reported from before surgery and there was no maternal fatality. For neonates, NICU 

admission was 5.1%, and the majority were in respiratory distress. Postpartum hemorrhage was common (4.4%) and 

there were no maternal deaths. Women on the green/yellow probability bands through labour performed significantly 

better by Apgar score, NICU admissions, and operative delivery.  

 

Table 1. Baseline Characteristics of Participants by VBAC Outcome 

Variable Successful VBAC (n=244) Failed VBAC (n=116) p-value 

Age (years) 26.9 ± 4.1 28.1 ± 4.6 0.011 

BMI 28.1 ± 3.2 29.5 ± 3.8 0.003 

Spontaneous labor onset (%) 78.3 42.6 <0.001 
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Cervical dilation ≥4 cm (%) 65.6 31.9 <0.001 

Occipitoanterior position (%) 91.4 68.1 <0.001 

Prior vaginal delivery (%) 54.1 22.4 <0.001 

 

 

Table 2. Model Performance Comparison 

Model Accuracy (%) AUC–ROC (95% CI) F1-Score Precision Recall 

Abo Yousif Model 91.3 0.962 (0.941–0.983) 93.8 93.2 94.5 

Logistic Regression 84.7 0.881 (0.842–0.920) 86.1 85.4 87.0 

XGBoost 89.2 0.927 (0.901–0.953) 90.4 89.7 91.1 

 

Table 3. Predictive Value of DEC-index at Hour 3 

DEC Cutoff Sensitivity (%) Specificity (%) PPV (%) NPV (%) AUC (95% CI) 

≥1.0 82.4 87.1 88.2 80.9 0.924 (0.891–0.957) 

 

Table 4. SHAP Feature Importance Ranking 

Feature SHAP Value (Mean Impact) Category 

ΔDEC/hour 0.312 Dynamic 

Cervical dilation rate 0.284 Dynamic 

Prior CS indication 0.241 Static 

Fetal station at hour 3 0.198 Dynamic 

Prior vaginal delivery 0.176 Static 

BMI 0.112 Static 

 

 
Figure 1. ROC Curves for Predictive Models 

 

AUC comparison between Abo Yousif Model, logistic regression, and XGBoost. 

Abo Yousif curve shows superior discrimination with minimal overlap. 

 
Figure 2. VBAC Success Probability Curve (VSPC) 
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It clearly illustrates hour-by-hour probability trajectories, with green, yellow, and red zones and a marked ≥20% drop over two 

hours. Let me know if you'd like to overlay patient-specific annotations or convert this into a teaching slide. 

 

 
Figure 3. DEC-index Progression Over Time 

 

Line graph showing DEC trends for successful vs. failed VBAC. 

Successful group shows steady rise; failed group plateaus or declines. 

Hour 3 cutoff (DEC ≥1.0) highlighted with sensitivity/specificity bands. 

 

 
Figure 4. Clinical Integration of DEC-index Monitoring During VBAC Trial 

 

This illustration depicts a laboring woman undergoing a trial of vaginal birth after cesarean (VBAC), with real-time monitoring 

by a clinician using the DEC-index predictive model. The doctor reviews labor progression on a tablet while fetal monitoring is 

underway. A graph titled “DEC-index Progression Over Time” is displayed, comparing successful and failed VBAC trajectories. 

The blue line shows a steady rise in DEC-index for successful cases, while the red line plateaus or declines in failed trials. A 

cutoff at DEC ≥ 1.0 at hour 3 is highlighted, with sensitivity (82.4%) and specificity (87.1%) annotated. This figure visually 

reinforces the model’s clinical utility in guiding decision-making during labor. 
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DISCUSSION 
To achieve this aim, we propose the Abo Yousif Model, an innovative dual -layer predictive framework based on 

maternal characteristics and the process of labor, that can be used to monitor whether vaginal birth after cesarean 

(VBAC) will be successful during labor with a dynamic predictive framework. Ordinary calculators only rely on 

admission variables, but this model adapts their outputs and offers the clinician flexibility and actionable insights 

using information gathered from labour. Excellent predictab ility and interpretability at AUC 0.962 and an F1-score 

of 93.8%, suggesting that our model has successfully established a benchmark in the use of VBAC analytics for low 

and high resource constraints.  

 

VBAC Prediction  

Shortcomings of Current Models. Currently a static VBAC calculator, e.g. Grobman method used, is employed. They 

are risk stratified according to maternal age, BMI, vaginal delivery status, and previous and necessary pre -cedent to 

cesarean section but do not account for intrapartum risk facto rs, such as cervical dilation rate, fetal station status and 

uterotonic response [13,14]. These are commonly deployed at triage and don’t change with labor, resulting in models 

that are less clinician-centered with regard to labor development. More recentl y, dynamic and physiology-inspired 

models representing realistic laboring environments have been suggested [15,16].  

 

The Abo Yousif Model covers this gap and attempts to propose a transformer -inspired model designed to capture 

sequential labor events. It modulates VBAC chance hour by hour according to changes in the cervix, with 

concentrations of oxytocin in IU/min and the rate of contraction, as well as the rate of the descent of the fetus. Such 

a dynamic recalibration connects the idea of labor as ongoin g (rather than linear) rather than a set process, as 

discussed at the heart of the Stratified Labor Adaptation Model (SLAM) presented throughout this paper. The DEC -

index: A New Measurement of Labor Efficiency. DEC-index is one of the major advances of Abo Yousif Model, that 

is, the amount of cervical response towards uterotonic stimulation as expressed as a degree of uterotonicity over time.  

 

The DEC-index formula: 

DECindex=ΔCervical Dilation (cm)Oxytocin dosage (IU/min)×Contraction frequency (per 10 min) ×Time 

(hours)\text{DEC-index} = \frac{\Delta,\text{Cervical Dilation (cm)}}{\text{Oxytocin dose (IU/min)} \times 

\text{Contraction frequency (per 10 min)} \times \text{Time (hours)}}. captures interaction of intervention with 

physiologic response. In particular, there was a DEC ≥ 1.0 at hour 3 where the VBAC failure was predicted at 82.4% 

sensitivity and 87.1% specificity across our cohort. This result supports the recent study of Huang and Wu [17], who 

used SHAP-augmented XGBoost models to identify cervical dilation slope as a prominent predictor of VBAC 

outcomes. The Abo Yousif framework is proposed so that clinicians can simulate in real -time on-trial effects of the 

VBAC probability, and unlike existing models, the effects of intervention such as oxytocin  titration or artificial 

rupture of membranes in the probability of induction of VBAC are simulated (on the VBAC status) in the moment. 

This characteristic aids in the monitoring of timely labor behavior, and WHO recommendation of personalized care 

has been supported [18]. 

 

Model Interpretation and Performance 

 The Abo Yousif Model performed well in all metrics relative to logistic regression and XGBoost (accuracy: 91.3% 

AUC–ROC: 0.962). SHapley Additive Explanations (SHAP) was performed to weight the featu re importance, 

revealing DEC-index slope, cervical dilation rate and previous CS indication as the most significant predictors. These 

results are in line with the works of Kim and Park [19] who indicated that explainable AI is enhancing obstetric 

decisions. The VBAC Success Probability Curve (VSPC), generated in real time and of vital importance, in the 

system, classifies the patients into three decision zones: green (>80% proceed), yellow (50 -80%), re-evaluate, and 

red (<50%, go with cesarean). All three uterine rupture cases in our study were seen in those indicated by the model’s 

red zone at hour 3. This may suggest the possibility for intervention, in time, safety improvement.  

 

Clinical Utility in the Hospital environment 

A validated model was conducted in four hospitals in Sudan, demonstrating its feasibility in facilities that don't have 

much in the way of resources. Being part of labor monitoring routines — whether through electronic partographs or 

mobile apps — may make labor safer, reduce the incidence of unnecessary cesareans and even enhance maternal 

health. This is in parallel with Al-Khalifa and Al-Mansoori [20], who found that the repeat CS rate was reduced by 

quality improvement programs with focus on VBAC programs. We also employed the model f or supporting shared 

decision making of care that is essential in-patient care. Patel and Singh [21] have established that structured VBAC 

counseling improves maternal satisfaction and reduces medicolegal risk. The Abo Yousif Model encourages both 

patient and clinician to better understanding, and make informed decisions through real -time open analytics. 

 

Theoretical Implication: 

SLAM Theory. The results confirm the Abo Yousif Hypothesis: the dynamic relationship between labor efficiency 

(DEC), fetal descent and thresholds of timed intervention has been shown to determine more accurately the success 

of VBAC than static variables. That explains the Stratified Labor Adaptation Model (SLAM), which describes VBAC 

eligibility as a continuous continuum. SLAM forms the theoretical foundation for future AI-assisted obstetric models, 

and contributes to the move to adaptive physiology-informed labor management [22,23].  
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Strengths and Limitations 

The novelty of the model in the current study, real -time interpretability and multicenter validation is considered the 

strengths of this study. The DEC-index and VSPC outputs yield new, clinically available indicators.  

 Limitations are the retrospective design and lack of external tests. The model performed well in Sudanese hos pitals, 

but generally it could be applied in other populations. Also, while useful SHAP interpretation cannot imply causality 

[24], which is common for any observational AI model.  

 

Future Directions 

 Here are the future directions of research:  

 • Applying the approach to alternative populations.  

• Integration with electronic health records and mobile applications.  

 • Simulations of counterfactual scenarios (e.g., delayed oxytocin).  

 • Expand to other obstetric outcomes (e.g., postpartum hemorrhage, neonatal morbidity). • Multimodal ultrasound 

and cardiotocography prediction [25-28].  

 

We train and validate the model on hospital data from Sudan; however, the architecture of the model is scalable to 

other populations. This two-layer architecture permits local labor patterns and maternal demographics to be 

reconfigured. For generalization, however, external validation in non -Sudanese cohorts—especially in high-income 

and ethnically diverse settings—is critical. Further investigations could investigate the adaptation of the DEC -index 

and VSPC thresholds with different regional context relevant to clinical practice and labor physiology. Conclusion.  

 

CONCLUSION 
The Abo Yousif Model provides an interpretable and dynamic real-time VBAC prediction framework that combines 

static maternal data with dynamic labour parameters (with the most novel DEC -index in particular). Its excellent 

performance with visual decision zones supports safer trial of labor and personalized care, especially in resource 

constrained settings. To extend its clinical relevance, we encourage multicenter prospective trials and incorporation 

in electronic partographs, mobile applications, and dashboards. This move from static scoring to adaptive, 

physiology-aware modeling is in alignment with the international agenda for respectful, evidence -based maternity 

care and sets the foundation for a novel framework of this application that will become a transformative model for 

modern obstetrics.  

 

Recommendations 

With the hospital setting as a context, hospital -based labor monitoring systems for electronic partographs and mobile 

application systems are suitable candidates for the Abo Yousif Model. Multi -center prospective trials to confirm 

generalizability across broad population and health-care settings. Use of the model for additional multimodal inputs 

(like ultrasound, cardiotocography) to obtain broader obstetric prediction. Physiology -conscious labor management 

is taught as the VBAC Success Probability Curve (VSPC) and DEC-index in residency programs. Joint development 

of a model with health ministries and universities for regional language, protocol and access. The Abo Yousif Model 

is grounded in common clinical knowledge and machine learning transparency, and offers a revolutionary approach 

for the progression of modern obstetrics that directly benefits clinicians, optimizes care for the patient, and facilitates 

a world view of respectful, evidence-based maternity care.  
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