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Abstract 

The global rise in cesarean deliveries has become a major public health concern, with many procedures performed 
without clear medical necessity. While cesarean section (CS) remains a life-saving intervention for high-risk 
pregnancies, its overuse is linked to increased maternal and neonatal complications. Consequently, promoting safe 
natural birth has gained renewed emphasis, supported by advancements in medical technologies—particularly artificial 
intelligence (AI). 

This paper explores the role of AI in promoting natural childbirth through predictive, personalized, and real-time 
approaches. AI algorithms can analyse vast clinical datasets to predict labor risks, personalize care plans, and support 
real-time decision-making during delivery. Furthermore, AI-driven monitoring systems and educational tools empower 
both clinicians and expectant mothers, reducing elective and repeat cesarean procedures. Emerging evidence indicates 
that AI applications in obstetrics, such as predictive models for vaginal birth after cesarean (VBAC) and continuous fetal 
monitoring, enhance maternal and neonatal outcomes while improving clinical confidence in natural birth management. 
Despite its potential, AI implementation faces challenges related to data quality, system integration, bias, ethical 
concerns, and cost. Ensuring transparency, equity, and rigorous clinical validation remains essential to maintain trust 
and safety. 

In conclusion, AI represents a transformative opportunity to complement obstetric expertise, reduce unnecessary 
surgical interventions, and promote safer, more natural childbirth experiences. The future of obstetric care depends on 
harmonizing technological innovation with human compassion, ensuring that AI enhances—not replaces—the vital role 
of clinicians in supporting women through childbirth. 
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1. Introduction

Global healthcare has witnessed a remarkable rise in caesarean deliveries over recent decades. While caesarean section 
(CS) has historically played a crucial role in reducing maternal and neonatal mortality in high-risk childbirth(1), its 
overuse has emerged as a significant public health concern(2). Performing CS in low-risk pregnancies is associated with 
increased short- and long-term health risks for both mothers and newborns(3). In response, there has been renewed 
emphasis on promoting safe natural birth, supported by advancements in medical technologies. Among these, artificial 
intelligence (AI) is emerging as a pivotal tool in shaping future obstetric care(4). 
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1.1. History of AI 

The origins of modern artificial intelligence can be traced back to 1956, when John McCarthy introduced the 
term “artificial intelligence” during a landmark conference at Dartmouth College, marking the formal birth of the field. 
After initial progress, AI research experienced fluctuations until 2006, when Geoffrey Hinton and colleagues 
revolutionized the discipline by introducing deep neural networks and solutions to the problem of vanishing 
gradients(4). Their work sparked the modern wave of AI development. 

Artificial intelligence can be described as a computer system designed to simulate human cognitive functions, 
particularly information processing(5). Its structure is inspired by the organization of the human brain, where 
interconnected neural nodes form networks capable of recognizing complex patterns. These artificial neural networks 
(ANNs) provide a mathematical framework for analysing and interpreting multifactorial data(6). 

With continuous advancements, AI has become increasingly integrated into everyday life and diverse professional 
fields, including healthcare. Modern hospitals are evolving rapidly — from basic digital information systems, to 
interconnected “Internet hospitals,” and ultimately towards the concept of the Smart Hospital, where AI plays a central 
role in optimizing patient care, clinical decision-making, and operational efficiency(6,7). 

1.2. The Rise of Cesarean Deliveries 

Cesarean section (CS) is a life-saving surgical procedure that has significantly reduced maternal and neonatal mortality 
in high-risk pregnancies. However, the continued global rise in CS rates is not fully understood and is increasingly 
viewed as a challenge for public health(7,8). One major contributor is the decline in vaginal birth after cesarean (VBAC). 
Obstetricians’ uncertainty about the safety of VBAC, coupled with many women’s reluctance to attempt it, has 
contributed to higher repeat CS rates(8,9). 

In addition, several other factors have been linked to the growing prevalence of CS deliveries: 

• Maternal request: Increasing numbers of women are opting for elective cesarean delivery, often due to fear of 
labor pain, perceived safety, or convenience (10). 

• Foetal monitoring technologies: Advances in monitoring have led to heightened detection of suspected fetal 
distress, which can prompt early surgical intervention(11). 

• Medical-legal considerations: Concerns about litigation have encouraged defensive medical practices, with 
physicians more likely to recommend CS to mitigate perceived risks(12). 

In many countries, cesarean rates have exceeded the World Health Organization’s recommended threshold of 10–
15%(18), highlighting an over-reliance on surgical intervention. While CS is vital in certain scenarios, unnecessary 
procedures carry significant risks. For mothers, these include infections, haemorrhage, thromboembolic events, surgical 
complications, and adverse outcomes in future pregnancies (e.g., placenta previa, placenta accreta, or uterine 
rupture)(2,10). For infants, risks include transient tachypnoea, altered gut microbiome, and potential long-term impacts 
on immunity and metabolism(19). 

These challenges underscore the importance of promoting safe vaginal births whenever medically feasible, while still 
ensuring timely access to cesarean procedures when clinically indicated(10). 

2. The Role of Artificial Intelligence in Promoting Natural Birth 

Artificial intelligence is transforming modern healthcare, and obstetrics is one of the fields with the greatest potential 
to benefit(6,20). AI applications can support the promotion of natural birth through predictive, personalized, and real-
time approaches: 

• Predictive Analytics 

AI algorithms can process large-scale clinical and demographic data from electronic health records to predict risks 
during pregnancy and labor. By identifying complications such as obstructed labor(20), foetal distress, or maternal 
comorbidities early, clinicians can make more precise decisions about when cesarean delivery is essential and when a 
natural birth can safely be pursued. This reduces unnecessary surgical interventions(6). 
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• Personalized Care Plans 

Machine learning models can integrate individual patient data—such as maternal age, obstetric history, comorbidities, 
and lifestyle factors—to generate tailored birth plans (20,22). Personalized recommendations can optimize maternal 
and neonatal outcomes while aligning with mothers’ preferences, thereby enhancing the likelihood of successful vaginal 
delivery(6). 

• Real-time Monitoring and Decision Support 

AI-driven monitoring systems are being developed to analyse maternal and foetal parameters during labor, including 
cardiotocography (CTG), maternal vital signs, and labor progression (13). These systems can generate real-time alerts 
when early signs of complications appear, allowing timely interventions while minimizing unnecessary surgical 
escalation. By supporting clinical judgment, AI enhances safety and confidence in natural labor management(20). 

• Education and Support Tools 

AI-powered applications, virtual assistants, and mobile platforms can provide evidence-based education and 
psychological support to expectant mothers (22). These tools empower women by answering questions, alleviating 
anxieties, and offering guidance on coping strategies for labor. Informed and reassured mothers may be more willing to 
attempt natural birth, reducing elective cesarean requests. 

2.1. Challenges in Implementing AI in Obstetrics 

While the potential of artificial intelligence (AI) in obstetrics is considerable, its widespread adoption faces several 
challenges that must be addressed to ensure safe, equitable, and effective implementation(6,20). 

• Data Quality and Availability 

AI systems require access to large volumes of high-quality, structured data(20). However, inconsistencies in medical 
records, incomplete documentation, and variability in data collection methods across institutions can reduce the 
accuracy and reliability of AI models. Standardizing data input and improving interoperability are essential steps to 
overcome these limitations(6). 

• Integration with Existing Systems 

Seamlessly incorporating AI tools into existing hospital infrastructures, particularly electronic health records (EHRs), 
poses technical and financial challenges (20,21). Ensuring interoperability between AI systems and clinical workflows 
is crucial to prevent disruptions and to maximize their utility in real-world settings. 

• Ethical and Legal Concern 

The deployment of AI in healthcare raises important ethical considerations. Protecting patient privacy, safeguarding 
data security, and ensuring informed consent for data use are critical to maintaining trust(20). Additionally, regulatory 
and legal frameworks must evolve to govern the responsible application of AI in obstetrics(20,20). 

• Bias and Fairness 

AI models are only as unbiased as the data on which they are trained. If datasets underrepresent certain demographic 
or clinical groups, predictions may reinforce existing healthcare disparities(20). Ensuring fairness, equity, and 
representativeness in training datasets is therefore essential to avoid unintended consequences. 

• Clinical Validation 

Before clinical adoption, AI tools must undergo rigorous testing and validation to confirm their safety, accuracy, and 
clinical relevance (13.20). This process requires extensive collaboration between AI developers, healthcare providers, 
and regulatory bodies, and can be time-consuming. 
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• Training and Adoption 

Successful implementation depends on healthcare professionals being adequately trained to use AI-based tools(20). 
Resistance to new technologies, combined with limited digital literacy among some practitioners, may slow adoption. 
Ongoing education and change management strategies are vital to encourage acceptance. 

• Cost and Resource Allocation 

Developing and maintaining AI infrastructure involves significant financial investment. Institutions must carefully 
weigh the costs against potential benefits such as improved efficiency, reduced complications, and long-term cost 
savings. Equitable access to AI technologies also remains a concern, particularly in low-resource settings(14). 

2.2. Electronic Surveillance Systems in Clinical Practice 

Electronic surveillance systems represent one of the most practical applications of AI and automated decision-support 
in modern healthcare. Widely implemented in emergency departments and critical care units, these systems enhance 
patient safety by continuously monitoring clinical data streams and alerting healthcare providers to potential 
risks(11,15,19). 

An automated health surveillance framework typically involves three key components: 

• Data collection from wearable devices, sensors, and electronic medical records. 
• Rapid analysis of real-time patient data using advanced algorithms(15). 
• Timely alerts to warn clinicians about emerging health risks(21). 

Several studies have reported successful deployment of such systems. For instance, AI-enabled surveillance tools have 
been used to predict severe sepsis in emergency and intensive care settings, enabling earlier intervention and reducing 
mortality(15,16). Similarly, in perioperative environments, automated monitoring has improved glucose management, 
demonstrating the potential of AI to enhance decision-making and optimize patient outcomes. 

The lessons learned from electronic surveillance systems in critical care can inform the development of similar tools in 
obstetrics, such as continuous labor monitoring and early-warning systems for maternal or foetal distress(11,21). By 
adapting these proven frameworks, AI could play a transformative role in improving maternal and neonatal care. 

2.3. Innovative Applications of AI in Promoting Natural Birth 

Several innovative projects and studies have demonstrated the potential of artificial intelligence (AI) to reduce 
unnecessary cesarean deliveries and promote safe natural birth(22). These applications span predictive analytics, 
personalized care, monitoring, decision support, and maternal education. 

2.4. Predictive Analytics and Machine Learning Models 

Machine learning has been applied to predict the likelihood of a successful vaginal birth after cesarean (VBAC). By 
analysing electronic health record data—including maternal age, body mass index (BMI), gestational age, and previous 
obstetric history(7,8)—AI models have demonstrated high accuracy in predicting VBAC outcomes. These tools provide 
healthcare providers and mothers with crucial insights, supporting evidence-based decision-making and reducing 
reliance on repeat cesarean deliveries(8,9). 

2.5. AI-Powered Foetal Monitoring Systems 

AI-driven monitoring technologies have been integrated into hospital settings to continuously analyse foetal heart rate 
patterns and other maternal-foetal parameters in real time(13). These systems can accurately detect early signs of 
distress and prompt timely clinical interventions, thereby improving labor outcomes. Studies have shown that such 
systems reduce non-medically necessary cesarean sections while maintaining high standards of maternal and neonatal 
safety(13). 

2.6. Personalized Care Plans Using AI 

AI has been used to generate individualized pregnancy care plans tailored to maternal health status, medical history, 
and personal preferences. Personalized recommendations improve the likelihood of natural births by optimizing 
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prenatal care and labor management. Evidence suggests that AI-guided care pathways are associated with higher rates 
of vaginal delivery and fewer unnecessary interventions(22,25). 

2.7. Real-Time Decision Support Systems 

AI-based decision-support systems assist clinicians during labor by analysing continuous maternal and foetal data. 
These systems offer real-time guidance on appropriate interventions, enabling proactive responses to 
complications(13,25). By enhancing the precision of labor management, AI decision support has been linked to 
reductions in cesarean delivery rates and improvements in maternal-foetal outcomes. 

2.8. AI-Driven Educational Tools and Support Platforms 

AI-powered chatbots, mobile applications, and virtual assistants provide expectant mothers with evidence-based 
education, emotional support, and practical guidance(22). These tools empower women by increasing knowledge, 
alleviating anxieties, and encouraging informed choices. Studies have found that AI-driven education and support 
platforms increase maternal confidence in attempting natural birth and reduce elective cesarean requests. 

Collectively, these studies highlight the diverse applications of AI in promoting natural birth and minimizing 
unnecessary surgical interventions. 

2.9. Challenges and Ethical Considerations 

Despite promising results, the integration of AI in obstetrics raises several challenges and ethical concerns. Accuracy 
and reliability of algorithms are critical, as incorrect predictions may endanger maternal and neonatal health. Data 
privacy, informed consent, and algorithmic transparency must be safeguarded to maintain trust(20). Furthermore, 
ensuring fairness in AI predictions is essential to avoid reinforcing existing healthcare disparities. 

AI should complement rather than replace the expertise of obstetricians, midwives, and nurses. Human judgment, 
empathy, and individualized care remain irreplaceable elements of the childbirth experience. 

Ethical frameworks guiding AI implementation must uphold principles such as autonomy, justice, fairness, equality, self-
determination, and privacy. Addressing these considerations will ensure equitable access to AI-based solutions while 
protecting patient rights. 

3. Conclusion 

Promoting natural birth amid the rising rates of cesarean deliveries is a critical priority for improving maternal and 
neonatal outcomes. AI offers a powerful set of tools—including predictive analytics, personalized care, real-time 
monitoring, and educational platforms—that can support clinicians and empower expectant mothers. 

If implemented responsibly, AI has the potential to ease the workload of healthcare providers, generate reliable 
population-level data, and extend high-quality obstetric care to underserved regions, including low-resource 
settings(22). Developing explainable AI models will further increase clinician confidence and accelerate adoption. 

Ultimately, the future of obstetric care lies in the collaboration between advanced technologies and human expertise. 
By leveraging AI while preserving the irreplaceable human touch in maternity care, healthcare systems can reduce 
unnecessary cesarean deliveries and promote safer, more natural birth experiences worldwide. 

Compliance with ethical standards 

Disclosure of conflict of interest 

No conflict of interest to be disclosed. 

Statement of informed consent 

“Informed consent was obtained from all individual participants included in the study. 



World Journal of Biology Pharmacy and Health Sciences, 2026, 25(02), 222-228 

227 

References 

[1] Besharati F, Hazavehei SM, Moeini B, Moghimbeigi A. Effect of educational interventions based on theory of 
planned behavior (TPB) in selecting delivery mode among pregnant women referred to Rasht health centers. 
Journal of Advances in Medical and Biomedical Research. 2011 Jun 10;19(77):94-106. 

[2] Burke, C. &amp; Allen, R. Complications of cesarean birth: clinical recommendations for prevention and 
management. MCN Am. J. Matern Child Nurs. 45, 92–99 (2020). 

[3] Xu Y, et al. Artificial intelligence: a powerful paradigm for scientific research. The Innovation. 2021;2(4):100179. 

[4] G.E. Hinton, S. Osindero, Y.-W. A fast learning algorithm deep belief netsNeural Comput., 18 (2006), pp. 1527-
1554  

[5] It’s a No Brainer: An Introduction to Neural Networks. [Jan;2020]; http://community.alteryx.com/t5/Data-
Science-Blog/It-s-a-No-Brainer-An-Introduction-to-Neural-Networks/ba-p/300479 2019 

[6] Desai GS: Artificial intelligence: the future of obstetrics and gynecology Obstet Gynaecol India. 2018,68:326-27. 

[7] Batieha A, Al-Daradkah S, Khader Y, Basha A, Sabet F, Athamneh T, et al. Cesarean section: incidence, causes, 
associated factors and outcomes: a national prospective study from Jordan. Gynecol Obstet Case Rep. 
2017;3(3):55. 

[8] Luo ZC, Liu X, Wang A, Li JQ, Zheng ZH, Guiyu S, et al. Obstetricians’ perspectives on trial of labor after cesarean 
(TOLAC) under the two-child policy in China: a cross-sectional study. BMC Pregnancy Childbirth. 2021;21(1):1–
11. 

[9] Rosenstein, M. G. et al. Hospital quality improvement interventions, statewide policy initiatives, and rates of 
cesarean delivery for nulliparous, term, singleton, vertex births in California. JAMA 325, 1631–1639 (2021). 

[10] American College of Obstetricians and Gynecologists (College). et al. Safe prevention of the primary cesarean 
delivery. Am. J. Obstet. Gynecol. 210, 179–193 (2014). 

[11] Klumpner, T. T., Kountanis, J. A., Langen, E. S., Smith, R. D. &amp; Tremper, K. K. Use of a novel electronic maternal 
surveillance system to generate automated alerts on the labor and delivery unit. BMC Anesthesiol. 18, 78 (2018). 

[12] Govt G. What Are Some Common Complications of Pregnancy? Eunice Kennedy Shriver National Institute of Child 
Health and Human Development. (2021). Available online 
at: https://www.nichd.nih.gov/health/topics/pregnancy/conditioninfo/complications. 

[13] A study of an intelligent system to support decision making in the management of labour using the 
cardiotocograph - the INFANT study protocol. Brocklehurst P; INFANT Collaborative Group. BMC Pregnancy 
Childbirth. 2016;16:10.  

[14] Tiruneh, G. T. et al. The effect of implementation strength of basic emergency obstetric and newborn care 
(BEmONC) on facility deliveries and the met need for BEmONC at the primary health care level in Ethiopia. BMC 
Pregnancy Childbirth 18, 123 (2018). 

[15] Gatewood, M. O., Wemple, M., Greco, S., Kritek, P. A. &amp; Durvasula, R. A quality improvement project to 
improve early sepsis care in the emergency department. BMJ Qual. Saf. 24, 787–795 (2015). 

[16] de Bruin, J. S. et al. Effectiveness of an automated surveillance system for intensive care unit-acquired infections. J. 
Am. Med. Inf. Assoc. 20, 369–372 (2013).  

[17] Arnolds, D. E., Smith, A., Banayan, J. M., Holt, R. &amp; Scavone, B. M. National partnership for maternal safety 
recommended maternal early warning criteria are associated with maternal morbidity. Anesth. Analg. 129, 
1621–1626 (2019). 

[18] Betran AP, Torloni MR, Zhang JJ, Gülmezoglu AM; WHO Working Group on Caesarean Section. WHO statement on 
caesarean section rates. BJOG. 2016;123:667–670 

[19] Georgieva A, Abry P, Nunes I and Frasch MG (2022) Editorial: Fetal-maternal monitoring in the age of artificial 
intelligence and computer-aided decision support: A multidisciplinary perspective. Front. Pediatr. 10:1007799. 
doi: 10.3389/fped.2022.1007799 

[20] .Iftikhar P, Kuijpers MV, Khayyat A, Iftikhar A, DeGouvia De Sa M. Artificial intelligence: a new paradigm in 
obstetrics and gynecology research and clinical practice. Cureus. 2020 Feb 28;12(2):e7124. 
doi:10.7759/cureus.7124. 

https://www.nichd.nih.gov/health/topics/pregnancy/conditioninfo/complications


World Journal of Biology Pharmacy and Health Sciences, 2026, 25(02), 222-228 

228 

[21] Computer-assisted Fetal Monitoring - Obstetrics (SURFAO-Obst) [Jan;2020]; 
http://clinicaltrials.gov/ct2/show/NCT03857126 2019 

[22] Dattatray G. Takale, Vrushali Samant, Saniya Samant, Samruddhi Ubhad, Shlesha Patil, & Suraj Datir. (2024). 
Advancements in AI-Powered Personalized Pregnancy Care: A Comprehensive Review. Journal of 
Communication Engineering and VLSI Design, 2(1), 1–7. 

[23] van Engelen, J.E., Hoos, H.H. A survey on semi-supervised learning. Mach Learn 109, 373–440 (2020). 
https://doi.org/10.1007/s10994-019-05855-6 

[24] Development of e-health network for in-home pregnancy surveillance based on artificial intelligence.Kazantsev 
A, Ponomareva J, Kazantsev P, Digilov R, Huang P. Proc 2012 Biomedical Health Informatics. 2012;82–84.  

[25] Li X, Lu Y, Fu X, Qi Y. Building the Internet of Things platform for smart maternal healthcare services with 
wearable devices and cloud computing. Future Generation Computer Systems. 2021; 118: 282–296 




