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Review Article 

Artificial Intelligence in Obstetric and Gynecological Nursing: Emerging Trends 

and Clinical Applications

Introduction

Artificial Intelligence refers to the simulation of 
human intelligence processes by computer 
systems capable of learning, reasoning, and 
decision-making. AI technologies include 
machine learning (ML), deep learning (DL), 
natural language processing (NLP), robotics, and 
computer vision. AI-driven solutions have 
advanced quickly in the healthcare industry with 
the goal of enhancing patient outcomes, clinical 
effectiveness, and healthcare accessibility.¹

Obstetric and gynecological nursing focuses on 
the care of women during pregnancy, childbirth, 
postpartum period, and reproductive health 
conditions. In terms of patient education, clinical 

monitoring, emotional support, and maternity and 
newborn care, nurses are essential. However, the 
demand for creative technology solutions has been 
brought about by growing patient loads, a scarcity 
of medical experts, and an increase in maternal 
health issues. AI has shown promise in addressing 
these issues by bolstering data-driven and 
evidence-based health treatment. ²

The use of AI in obstetrics and gynecology is 
growing quickly. Nursing care delivery is being 
revolutionized by technologies including robotic-
assisted surgeries, fetal monitoring devices, 
predictive risk models, AI-assisted ultrasound 
interpretation, and virtual health assistants. 
Through ongoing monitoring and predictive 
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Abstract 
In the medical field, artificial intelligence (AI) has become a game-changer, especially in obstetric and 
gynecological nursing. Maternal and women's healthcare services are progressively using AI-based 
technologies such robots, machine learning, deep learning, natural language processing, and predictive 
analytics. These tools help nurses and other medical professionals make better diagnoses, estimate risks, 
monitor fetuses, plan individualized treatment, and make clinical decisions. Additionally, AI improves 
patient safety, lowers the load of paperwork, and increases workflow efficiency. Prenatal screening, fetal 
heart monitoring, labor management, and the prediction of maternal complications like preeclampsia and 
gestational diabetes are all common uses of AI in obstetrics. AI helps in less invasive surgery, infertility 
therapy, image interpretation, and cervical cancer screening in gynecology.
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analytics, AI increases early illness identification, 
enables customized treatment planning, and raises 
patient safety.³

Incorporating AI into nursing practice not only 
increases healthcare efficiency but also frees up 
nurses to concentrate more on patient-centered, 
compassionate care. Clinical decision-making, 
medical mistake reduction, and repetitive 
administrative duties may all be automated by AI-
powered solutions. Despite these developments, 
ethical issues, data security, and the requirement for 
appropriate training continue to be crucial factors 
for effective deployment.⁠⁴

Objectives of the Review

1. To investigate new developments in AI in 
obstetric and gynecological nursing.

2. To talk about clinical AI applications in 
women's and maternity healthcare.

3. To determine the advantages and difficulties of 
integrating AI into nursing practice.

4.  To draw attention to potential future paths and 
consequences for nursing research and 
education 

Types of Artificial Intelligence Used in Nursing

1. Machine Learning (ML): Large healthcare 
datasets are analyzed by machine learning 
algorithms to find trends and forecast clinical 
outcomes. ML helps predict fetal discomfort, 
premature birth, and maternal problems. ⁵

2. Deep Learning (DL): Deep learning uses neural 
networks to interpret complex medical images and 
diagnostic data. It is widely used in ultrasound 
imaging and cancer detection.⁶

Neural networks are used in deep learning to 
analyze complicated medical imagery and 
diagnostic data. It is extensively utilized in cancer 
diagnosis and ultrasound imaging.

3. Natural Language Processing (NLP): NLP 
converts clinical documentation into structured data 
and improves electronic health record management.⁷

4. Robotics: Robotic technologies support 
minimally invasive gynecological surgeries and 
improve surgical precision.⁸

5. Computer Vision: Computer vision systems 
analyze medical images such as ultrasounds, Pap 
smears, and MRI scans for accurate diagnosis.⁹

E m e r g i n g  Tr e n d s  i n  O b s t e t r i c  a n d 
Gynecological Nursing

1. AI-Assisted Prenatal Care: AI technologies are 
increasingly used in prenatal screening and fetal 
assessment. AI-based ultrasound systems help 
detect congenital anomalies, fetal growth 
restriction, and placental abnormalities at an early 
stage.³

Nursing Implications

· Improved prenatal counseling 

· Early identification of high-risk pregnancies 

· Enhanced maternal monitoring 

2. Predictive Analytics in Maternal Health: 
Predictive AI models analyze maternal health data 
to identify women at risk for complications such as 
preeclampsia, gestational diabetes, preterm labor, 
and postpartum hemorrhage. These systems support 
timely nursing interventions and reduce maternal 
mortality.⁵

3. Smart Fetal Monitoring Systems: AI-powered 
cardiotocography (CTG) systems continuously 
monitor fetal heart rate and uterine contractions. 
These systems assist nurses in detecting fetal 
distress and making rapid clinical decisions.⁵

Benefits

· Reduced human error 

· Accurate interpretation of fetal patterns 

· Continuous monitoring support 

4. AI in Gynecological Oncology: AI assists in 
cervical and ovarian cancer screening through 
image recognition and pattern analysis. Deep 
learning algorithms improve the accuracy of Pap 
smear interpretation and radiological imaging.⁴

Nursing Role

· Patient education regarding screening 

· Counseling and emotional support 

· Coordination of oncology care 

5. Robotic-Assisted Gynecological Surgery: 
Robotic systems improve surgical precision, reduce 
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recovery time, and minimize complications.⁸

Advantages

· Reduced blood loss 

· Shorter hospital stay 

· Faster recovery 

6. AI in Infertility and Reproductive Medicine: 
AI is increasingly used in assisted reproductive 
technologies (ART) and in vitro fertilization (IVF). 

AI systems help select healthy embryos and predict 
IVF success rates.⁴

7. Virtual Nursing Assistants and Chatbots: AI 
chatbots provide pregnancy education, appointment 
reminders, medication guidance, and breastfeeding 
support .  These systems improve pat ient 
engagement and accessibility to healthcare 
information.⁷
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Clinical Applications of AI in Nursing Practice

Area Clinical Application

Prenatal Care Risk evaluation and anomaly identification

Labor Room Monitoring the fetus and predicting the course of labor

Postnatal Care Monitoring mothers and providing advice on nursing

Gynecology Cancer screening, imaging analysis

Nursing Administration Workflow management and automation of documentation

Telehealth Remote consultation and patient education

Advantages of AI in Obstetric and Gynecological 
Nursing

1. Improved Clinical Decision-Making: AI 
supports evidence-based decisions through real-
time analysis of patient data.¹⁰

2. Enhanced Patient Safety: Continuous 
monitoring systems reduce adverse maternal and 
neonatal outcomes.⁵

3. Reduction in Workload: Automation of 
documentation and administrative tasks decreases 
nursing burden.⁷

4. Early Detection of Complications: AI systems 
help identify high-risk conditions before clinical 
deterioration occurs.⁵

5. Personalized Care: AI enables individualized 
care plans based on patient-specific data.¹¹

Challenges and Ethical Concerns

1. Data Privacy and Confidentiality: Large-scale 
collection of patient data raises concerns regarding 
privacy and cybersecurity.¹¹

2. Algorithmic Bias: AI systems may produce 

biased outcomes if datasets are not diverse.¹¹

3. Lack of Training: Many nurses lack adequate 
training and technological competency for AI 
integration.⁸

4. Cost and Infrastructure: Implementation of AI 
technologies requires significant financial 
investment.⁶

5. Ethical and Legal Issues: Questions regarding 
accountability and decision-making responsibility 
remain unresolved.¹¹

Role of Nurses in AI Integration

Nurses play a vital role in successful AI 
implementation by participating in AI training 
programs, ensuring ethical use of technology, 
interpreting AI-generated data, maintaining patient-
centered care, and advocating for safe and equitable 
AI use.⁸

Future Directions

Future developments in AI are expected to include 
personalized maternal healthcare systems, AI-
driven wearable monitoring devices, advanced 
robotic surgeries, AI-based telemedicine platforms, 
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and integration of genomics with AI for precision 
medicine. Interdisciplinary collaboration between 
nurses, physicians, engineers, and policymakers 
will be essential for effective AI adoption in 
women's healthcare.²

Conclusion

Artificial Intelligence is revolutionizing obstetric 
and gynecological nursing by improving diagnostic 
accuracy, enhancing maternal-fetal monitoring, and 
supporting personalized healthcare delivery. AI 
technologies have significant potential to improve 
patient outcomes, reduce nursing workload, and 
strengthen clinical decision-making. However, 
ethical concerns, data privacy issues, infrastructural 
barriers, and lack of professional training remain 
important challenges. Continuous education, 
evidence-based practice, and policy development 
are necessary to ensure safe and effective 
integration of AI into obstetric and gynecological 
nursing care. The future of women's healthcare will 
increasingly depend on the collaborative use of 
advanced technologies and compassionate nursing 
practice.¹⁻¹¹
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