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Article History: Abstract:  Pregnancy, childbirth, and motherhood represent pivotal 

stages in a woman’s life, often accompanied by abrupt role 
changes, unfamiliar physical and emotional experiences, and 
uncertainty surrounding pregnancy outcomes. This study explores 
how Artificial Intelligence can contribute to reducing maternal 
mortality in line with Sustainable Development Goals, which aim 
to lower maternal deaths to fewer than live births. Despite 
technological progress, maternal mortality remains alarmingly 
high in many developing nations, largely due to fragile healthcare 
systems and limited access to timely care. By enhancing digital 
infrastructure and promoting equitable access to Artificial 

Intelligence (AI) - powered healthcare solutions, countries can 
open up significant improvements in maternal outcomes. This 
comprehensive study presents emerging AI-driven strategies, with 
a particular focus on AI-integrated telemedicine frameworks that 
enhance prenatal care through remote access, predictive analytics, 
and coordinated team-based interventions. These frameworks offer 
scalable, cost-effective, and patient-centered solutions for 
transforming maternal health in underserved regions. By 
integrating such technologies into national health systems, can 
significantly improve maternal health equity and accelerate 

progress toward global targets for reducing maternal mortality.  
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INTRODUCTION 
Maternal health remains a critical global health 
challenge, with disparities in access to care and quality 
of services contributing to high maternal mortality and 
morbidity rates. Improving prenatal care is vital to 

ensuring the health of both expectant mothers and 
their infants [1]. New developments such as advanced 
diagnostic technologies and digital healthcare 
platforms enable timely risk detection and customized 
treatment approaches. These innovations enhance 
care quality and expand access, leading to significant 
improvements in maternal and newborn health 
worldwide [1,2]. Artificial intelligence (AI) has 
emerged as a promising tool for addressing these 
challenges by enhancing diagnostic accuracy, 

improving patient monitoring, and expanding access 

to care. AI technologies are transforming maternal 
healthcare access in underserved regions. Remote 
monitoring and diagnostic tools enable early detection 
of complications without requiring in-person visits, 

addressing the shortage of specialized care. Mobile 
health apps translate medical information into local 
languages and adapt to users’ literacy and cultural 
contexts, making education more inclusive [3]. AI-
driven resource allocation systems analyze health and 
logistics data to efficiently deploy supplies and 
personnel where they are needed most, maximizing 
impact in low-resource settings.AI-enabled 
telemedicine systems are revolutionizing prenatal care 
by harnessing artificial intelligence to improve 
healthcare delivery for pregnant women, particularly 

in geographically isolated or resource-constrained 

https://farmclin.com/


© 2026 European Journal of Clinical Pharmacy; Volume: 8: Issue: 1| All Right Reserved 

 

1788 

 

How to Cite: Prof. Shruthi B.S and Prashanth M V. Artificial Intelligence - Integrated Telemedicine Frameworks for 

Prenatal Care: Comprehensive Survey of Emerging Solutions in Rural and Underserved Areas. European Journal of 

Clinical Pharmacy. 2026;8(1):1787-1792. 
 

  

   

settings [4]. AI-integrated telemedicine is 

transforming maternal healthcare shown in Fig 1 
enhance care quality and accessibility, particularly for 
underserved and rural populations.  

 

 
Figure 1. AI Integrated Telemedicine for Maternal 

Health Care 
 
This innovative approach combines the power of AI 
with telemedicine platforms, leveraging advanced 
algorithms, Machine Learning (ML) techniques, and 
predictive models to improve outcomes and address 
challenges in maternal health care. AI algorithms 

analyze large datasets of medical information, 
including patient demographics, medical history, and 
real-time health data, to predict the onset of 
complications like preeclampsia, gestational diabetes, 
and preterm labor [4,5]. AI assists healthcare 
providers in making informed decisions by providing 
evidence-based recommendations and insights based 
on real-time patient data, minimizing human error. 
Artificial Intelligence (AI) in healthcare refers to the 
deployment of advanced computational methods and 

intelligent systems that emulate human reasoning and 
clinical evidence in handling medical data. In nursing 
and across healthcare domains, AI supports a diverse 
range of functions from predictive modeling and data 
driven decision support to virtual nursing agents and 
robotic surgery [6]. The integration of AI empowers 
healthcare professionals to improve clinical efficiency, 
enhance care precision, and deliver higher-quality 

patient outcomes. Telemedicine platforms with 

integrated AI connect pregnant women in remote 
areas with specialists, reducing the need for extensive 
travel and its associated costs and inconveniences. AI 
powered telemedicine can provide access to quality 
maternal care even in regions with limited healthcare 
infrastructure, like rural communities or low-income 
settings[6, 7]. The system generates real-time alerts 
and notifications for clinicians when patient data falls 
outside customized thresholds, enabling prompt 
action in critical situations. Healthcare providers 
access a centralized dashboard and portal that offers 

visualizations of patient data, trends, and alerts, and 
also allows for scheduling teleconsultations to interact 
with patients remotely. Based on the insights from the 
analytics and the clinician's review, the care team can 
initiate interventions such as remote consultations, 
escalating care to specialists, or making referrals as 
needed, ensuring timely and appropriate medical 
action. The final stage focuses on the impact on 
patient health outcomes and incorporates a feedback 
loop [8, 9]. This involves adjusting prediction models 

and personalizing care plans based on observed 
patient progress and outcomes, continuously refining 
the system for better future results[10]. This 
comprehensive review provides a critical evaluation of 
the varied impacts of Artificial Intelligence (AI) on 
nursing science and maternal healthcare. It 
investigates the present landscape of AI 
implementation, assesses its effects on patient 
outcomes, and addresses the ethical and operational 
challenges it poses[11,12]. Offering a well-rounded 

analysis of AI’s capabilities and constraints, the 
review also delivers forward-looking perspectives and 
practical guidance for its seamless integration into 
clinical practice and maternal healthcare services. 

 

STATE OF ART RELATED WORK 
Employing the contributions of many researchers, AI-
enhanced telemedicine is emerging as a 

transformative approach to prenatal care, particularly 
in underserved and remote regions. These frameworks 
combine remote monitoring, virtual consultations, 
and intelligent decision-support systems to improve 
maternal and fetal health outcomes. A few 
contributions supporting the proposed work are as 
follows: 
 
In paper [1, 13]. author discuss about the integration 
of telemedicine and soft computing has transformed 
prenatal healthcare by enabling remote consultations, 

real-time monitoring, and personalized care 
strategies. This chapter examines the use of telehealth 
platforms, wearable monitoring technologies, AI 
based decision support tools, and predictive analytics 
to improve maternal and fetal health outcomes. It also 
addresses key ethical considerations including data 
privacy, algorithmic fairness, and informed consent 
and highlights impactful case studies. Furthermore, it 
explores emerging innovations such as virtual reality 
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for childbirth education, tele-ultrasound diagnostics, 

and precision prenatal care. Together, these 
advancements aim to expand access to care, empower 
expectant mothers, and support safer, healthier 
pregnancies. 
 
In paper [14, 15] discuss about Comprehensive fetal 
care centers manage congenital anomalies through 
multidisciplinary pre and postnatal planning.  During 
the COVID-19 pandemic, CMS expanded telehealth 
access, enabling a rapid shift from in-person prenatal 
visits to virtual multidisciplinary consultations. At an 

urban academic center, patients referred in the first six 
weeks underwent advanced imaging (fetal MRI, 
ultrasound, echocardiography), followed by 
telehealth consultations with all providers attending 
remotely. Patients joined from home or a hospital 
conference room, with imaging reviewed via secure 
screen sharing. An Digital survey revealed high 
provider satisfaction, citing improved convenience 
and care coordination. Most supported continuing 
telehealth consultations for complex prenatal cases 

beyond the pandemic. Further research is needed to 
evaluate patient perspectives.  
 
In paper [4,16] discuss about The article emphasizes 
how AI technologies—such as virtual assistants, 
chatbots, and remote consultation tools—are 
advancing patient education and engagement, 
particularly by improving access to care in 
underserved communities. It critically explores ethical 
challenges including data privacy, algorithmic bias, 

and the importance of interdisciplinary collaboration 
to ensure the responsible adoption of AI in obstetric 
care. By integrating current research and emerging 
innovations, the paper highlights AI’s potential to 
assist clinicians, improve pregnancy outcomes, and 
shift obstetric care toward more predictive, 
personalized, and proactive models. At the same time, 
it stresses the need for ongoing research, rigorous 
clinical validation, and strong ethical oversight to 
ensure AI is implemented safely and equitably. 
 

In paper [17] author discuss about The integration of 
non-invasive testing and AI in prenatal care has 
revolutionized maternal health, offering safer, more 
accurate, and inclusive solutions. As these 
technologies continue to advance, they promise even 

greater contributions to the well-being of mothers and 

their children.  
 
In paper [17,18] This article investigates how non-
invasive prenatal testing and the incorporation of 
genomic sequencing into newborn screening 
postnatally are transforming perinatal care. They 
improve the accuracy of prenatal and neonatal 
screening, allowing for early interventions and 
personalized therapies. 
 
In paper [19, 20] author discuss about Digital 

technologies have reshaped maternal healthcare 
across all stages prenatal to postpartum—through 
telemedicine platforms (e.g., Amwell, Teladoc) and 
maternal health apps (e.g., Ovia Pregnancy, Glow 
Nurture) that offer remote consultations, personalized 
tracking, and lifestyle guidance. Enhanced with real 
time sensor data, these tools enable early risk 
detection and proactive care, driving a paradigm shift 
toward informed, accessible, and personalized 
maternal and neonatal support. 

 
In paper [4, 21] discuss  Artificial Intelligence is 
revolutionizing maternal healthcare by enabling 
predictive modeling, risk assessment, and remote 
monitoring for high-risk pregnancies. Aligned with 
SDG 3.1, AI enhances outcomes through early 
complication detection, decision support, fertility 
optimization, and telemedicine access. While 
challenges in regulation and integration persist, 
ethically applied AI offers powerful tools to prevent 

complications, expand care, and personalize 
interventions advancing global maternal health. 
 
In paper [3, 22] discuss about Maternal and neonatal 
mortality remain pressing issues, especially in low-
resource settings with limited access to timely care. 
This article examines how AI through risk prediction, 
diagnosis, treatment guidance, and postpartum 
monitoring—can improve outcomes. It evaluates 
models like supervised learning, LLMs, and 
SLMs/MLMs for their applicability in constrained 

healthcare environments. While AI shows promise in 
enhancing clinical decisions and reducing preventable 
deaths, challenges in data quality, infrastructure, and 
equitable deployment must be addressed. Future 
efforts should prioritize model optimization, data 
standardization, and ethical integration.  

 
Comparison table shown in Table 1 summarizes key findings from recent literature on AI-integrated telemedicine 
frameworks for prenatal care delivery, especially in rural and underserved areas: 
 

Source Focus Area Key Contributions 
Relevance to Rural & 

Underserved Areas 

Telemedicine-
Enhanced Team-
Based Care Model 
(TETC) 

Algorithmic 
framework for 
prenatal care 

Multi disciplinary team 
integration remote 
consultations; continuity 
of care 

Optimizes care 
coordination and early 
risk detection in low-
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access regions; supports 
remote delivery 

Scoping Review of 

Digital Technologies 
in Antenatal Care 

Digital health 
proceeding 

remote monitoring, 

virtual consultations, 
health education; high 
user satisfaction 

Demonstrated cost-

effectiveness and 
improved access in 
underserved settings 

Systematic Review of 
Telemedicine for 
Prenatal Care 

Telehealth 
outcomes 

Reduced in-person visits; 
similar 
maternal/neonatal 
outcomes; high 

satisfaction 

Validates telemedicine 
as a safe alternative in 
areas with limited 

physical access to care 

AI in Maternal 
Health 

AI applications in 
prenatal care 

Predictive modeling 
personalized care plans; 
multilingual interfaces 

Enhances proactive care 
and accessibility in 
resource-limited, 
linguistically diverse 
regions 

Table 1. Key findings of State of Art related work 

 
 
AI-integrated telemedicine frameworks offer a powerful tool for transforming prenatal care in rural and underserved 
areas. While challenges remain, addressing ethical concerns and ensuring equitable access to technology and 
resources will be crucial for realizing the full potential of these innovations in improving maternal health outcomes.  
 

CHALLENGES AND FACTORS INFLUENCE 

IN HEALTH CARE SERVICES 
The key challenges and influencing factors in 
deploying AI integrated telemedicine frameworks for 
prenatal care delivery in Rural and underserved areas 
[23, 24, 25] are as follows  
 
Challenges in AI-Integrated Telemedicine 
Frameworks for Prenatal Care: 

 Limited Access to Technology: Many rural 
areas lack reliable internet access, necessary 
devices, and other technological 
infrastructure required for AI-powered 
telemedicine. This digital divide makes it 
difficult for both patients and providers to 

utilize these technologies effectively.  

 Digital Literacy Barriers: A lack of digital 
literacy among patients and healthcare 
providers can hinder the adoption and 
effective use of AI and telemedicine tools. 
Training and education programs are 
essential to address this issue.  

 Data Privacy and Security Concerns: AI-
enabled telemedicine relies on sensitive 
patient data, raising concerns about data 
privacy and security, especially in resource-
limited settings where infrastructure for data 
protection may be lacking.  

 Underdeveloped Telecommunications 

Infrastructure: Weak and inconsistent 
internet connectivity in rural areas can 
disrupt telemedicine services and limit the 
effectiveness of AI-driven tools.  

 Lack of Training: Medical personnel and 

patients in rural areas may not have adequate 
training in using telemedicine technologies 
and AI-powered tools.  

 
Factors Influencing in AI-Integrated Telemedicine 
Frameworks for Prenatal Care: 

 Patient-Centered Design: Designing virtual 
prenatal care systems that are tailored to the 
needs, technical skills, and available 
resources of the users is crucial for successful 
adoption and utilization.  

 Data Security and Privacy: Ensuring the 

secure storage and transmission of sensitive 
patient data is paramount to maintaining 
patient trust and complying with regulations.  

 Algorithmic Bias: AI systems can perpetuate 

existing biases if the data used to train them 
is not representative of the population or if 
the algorithms themselves are not designed to 
be equitable.  

 Accessibility and Equity: AI-integrated 
telemedicine has the potential to improve 
access to prenatal care, particularly for 

women in remote or underserved areas, but it 
is important to address issues like internet 
access and device affordability to ensure 
equitable access.  

 Continuous Monitoring and Evaluation: 
Ongoing monitoring and evaluation of AI 
systems are necessary to ensure their 

accuracy, fairness, and effectiveness, and to 
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identify and address any potential biases or 

unintended consequences.  
 

Key Advantages 
 Improved Accessibility: AI-powered 

telehealth platforms, virtual assistants 
(chatbots), and mobile health apps bridge 
healthcare gaps, particularly in underserved 
regions. 

 Enhanced Early Detection: AI algorithms 

can analyze medical data, including 
ultrasound images and genetic information, 
to identify high-risk pregnancies and 
potential complications like preeclampsia, 
gestational diabetes, and fetal growth 
restriction at an earlier stage. 

 Personalized Care: AI can create tailored 
prenatal care plans based on individual 
patient data, genetics, and lifestyle factors, 
optimizing care delivery. 

 Streamlined Operations: AI can automate 

routine tasks, manage patient records 
efficiently, and help optimize hospital 
resource allocation. 

 Real time Monitoring: AI-powered wearable 
devices and remote monitoring systems track 
maternal vitals and fetal movements, 
providing real-time data to healthcare 
providers and enabling timely interventions. 

 By carefully considering and addressing these 
factors, stakeholders can work towards 

developing robust, ethical, and effective AI-
integrated telemedicine frameworks to 
enhance prenatal care and improve maternal 
and fetal health outcomes. 

 

CONCLUSION 
A comprehensive survey on AI-enabled telemedicine 
frameworks highlights their strong potential to 
transform prenatal care, especially by reducing 

healthcare inequities in rural and underserved 
communities. These systems integrate remote access 
with sophisticated data analysis and clinical decision 
support, helping to bypass conventional barriers and 
improve health outcomes. Realizing this potential 
depends on tackling key ethical and practical 
challenges through sustained research, the creation of 
transparent and equitable algorithms, strategic 
investments in digital infrastructure and literacy, and 
coordinated efforts among stakeholders to foster trust 
and prioritize patient-centered care. 
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