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ABSTRACT: 

Background: Maternal and Child Health (MCH) remains a critical public health priority in rural India, where structural healthcare 

disparities, severe workforce shortages, and infrastructural deficits contribute to elevated maternal and neonatal mortality rates. 

Artificial Intelligence (AI) presents a transformative paradigm to mitigate these inequities. 

Objectives: This narrative review systematically synthesizes recent literature (2020–2026) evaluating the clinical efficacy, 

deployment barriers, and systemic impacts of AI–driven tools within rural Indian MCH ecosystems. 

Methods: A comprehensive search was performed across PubMed, Scopus, Google Scholar, and Web of Science using localized 

thematic mesh terms. High-quality peer-reviewed articles tracking AI in antenatal, intrapartum, and postnatal frameworks were 

synthesized using thematic analysis. 

Results: AI utilities significantly optimize early diagnostics (e.g., pre-eclampsia, fetal distress) and scale frontline worker workflows 

via Clinical Decision Support Systems (CDSS). Interoperable architectures like the Ayushman Bharat Digital Mission (ABDM) have 

accelerated adoption, though algorithm bias, digital illiteracy, and erratic network infrastructures limit scalability. 

Conclusion: Context-sensitive, responsible AI deployment can significantly drive progress toward Sustainable Development Goal 3 

(SDG-3). However, rigorous regulatory frameworks are urgently required to bridge the pilot-to-implementation chasm. 
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1. INTRODUCTION 

Maternal and Child Health (MCH) serves as a baseline indicator of public health equity and healthcare delivery infrastructure.¹ 

While global metrics have experienced steady optimization, India continues to grapple with disproportionately high maternal and 

neonatal morbidity and mortality rates within its rural, remote, and tribal geographies.2,4,16 These localized crises are driven by a 

triad of systemic vulnerabilities: acute shortages of specialized human resources, physical and geographic isolation from tertiary 

referral centres, and delayed clinical risk identification at the primary care level.20,21 

Artificial Intelligence (AI), encompassing machine learning (ML), deep learning architectures, and high-density predictive data 

analytics, offers a scalable strategy to bypass these traditional structural bottlenecks.3,6 By processing complex multi–omics, clinical, 

and demographic datasets, AI models can detect sub-clinical risk patterns, provide automated triage, and extend specialist-level 

diagnostic precision directly to community health workers.10,13 

Digital health initiatives, such as telemedicine, telehealth, and mobile health (mHealth), could be advantageous through increased 

access to medical care in remote or underserved areas and improved management of medical information.2,11 Digital health and 

AI technologies are transforming healthcare delivery in low-resource environments.5,10 For example, technologies such as Open 

MRS, an electronic medical record (EMR) platform, are closing essential gaps in care and improving health services in developing 
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countries.5 In addition to EMR, wearable healthcare technologies rank among the most promising applications of AI in child and 

maternal health.11,18 

Research Gap & Novelty: While contemporary literature frequently evaluates the theoretical parameters of medical AI within 

clinical environments, there is a distinct lack of research analysing how these models operate within fragile rural digital 

infrastructures. This review bridges that knowledge gap. It synthesizes recent empirical data (2020–2026) to assess how AI interacts 

with India’s newly established public health frameworks—such as the Ayushman Bharat Digital Mission (ABDM) and the 

eSanjeevani ecosystem.7,16 

 

2. METHODOLOGY 

To ensure transparency and academic rigor, this paper utilizes a structured narrative review design tracking the evolution of AI 

deployment across five calendar years (2020–2026). 

 

 

 

 

 

 

 

 

 

PRISMA 2020 Flow Diagram 

 

2.1 Search Strategy and Information Sources 

Systematic literature queries were executed across PubMed, Scopus, Google Scholar, and Web of Science. Search strings combined 

Boolean operators with specific medical subject headings (MeSH): “Artificial Intelligence, Machine Learning, Predictive Analytics, 

Maternal Health Antenatal Care, Neonatal Mortality, Rural India and Low- and Middle-Income Countries”. 

2.2 Inclusion and Exclusion Criteria 

 Inclusion Criteria: Peer-reviewed original research, clinical trials, or rigorous reviews published between 2020 and 2026; 

studies assessing AI/ML deployment within maternal, fetal, or paediatric care; research set directly in India or low- and 

middle-income country (LMIC) analogues. 

 Exclusion Criteria: Opinion pieces, non-peer-reviewed white papers, speculative technical abstracts missing clinical 

validation data, or digital health studies devoid of active AI or machine learning components. 

2.3 Data Extraction and Synthesis 

An inductive thematic synthesis process categorized the filtered literature into distinct functional domains: risk stratification, 

diagnostic tools, automated frontline worker support, and macro-level health ecosystem integration. 

1. Identification Phase 

 Databases Searched: PubMed, Scopus, Embase, and Web of Science (n = 150)  

 Other Sources: Citation searching, registers, or hand-searching (n = 10) 

 Total Records Identified: n = 160 

 Records Removed Before Screening: 

o Duplicate records removed automatically or manually (n = 35) 

o Records marked as ineligible by automation tools (n = 5) 

2. Screening Phase 

 Records Screened (Title and Abstract): n = 120 

 Records Excluded: n = 75 (Excluded based on titles/abstracts not meeting basic criteria) 

3. Eligibility Phase 

 Reports Sought for Retrieval: n = 45 

 Reports Not Retrieved: n = 3 (Full text unavailable or behind insurmountable paywalls) 

 Reports Assessed for Eligibility (Full-Text Screening): n = 42 

Thematic Synthesis (6 Domains) 
 

Database Search (PubMed, Scopus, WoS) 
 

Screening via Selection Criteria 

http://www.ijmra.in/


Role of Artificial Intelligence in Improving Maternal and Child Health Outcomes in Rural Settings in India: A 

Comprehensive Review 

IJMRA, Volume 09 Issue 09 September 2026                          www.ijmra.in                                                             Page 5689  

 Full-Text Reports Excluded: n = 20 

o Reason 1: Ineligible publication type like book chapters and commentaries were excluded to ensure the 

synthesis includes only original primary empirical research (n = 8). 

o Reason 2: The study setting or population did not focus on rural or resource-limited environments (n = 7). 

o Reason 3: Out of scope interventions that failed to evaluate digital health or artificial intelligence initiatives (n = 

5). 

4. Inclusion Phase 

 Total Studies Included in Review: n = 22 

 

Summary Table of Included Studies 

Primary Research Focus Citation Numbers from Document Core Themes Covered 

AI & Global/Primary Healthcare 1, 3, 5, 6, 13 
Digital infrastructure, health equity, scaling 

primary clinical care 

Maternal, Neonatal & Child 

Health 
2, 4, 9, 10, 11, 14, 15, 17 

Antenatal care packages, predictive modeling, 

obstetrics datasets 

Rural Settings & India Initiatives 7, 8, 16, 20, 21, 22 

Ayushman Bharat, ASHA worker 

empowerment, mobile direct-to-beneficiary 

platforms 

Health Informatics & Ethics 12, 18, 19 
Ethical deployment frameworks, systemic 

scoping reviews, digital monitoring 

 

3. THE BURDEN OF MATERNAL AND CHILD HEALTH IN RURAL INDIA 

In 2023, 260,000 women died from preventable maternal complications, mostly in lower-income nations, while 2024 saw 2.3 

million neonatal deaths (6,200 daily).23, 24 India contributes significantly to this global burden.4,16 Pediatric outcomes follow a similar 

trajectory; children in rural, underserved communities face high mortality rates before age five due to late-stage detection of acute 

infections, chronic malnutrition, and unmanaged neonatal distress.2,22 

The persistence of these outcomes stems from structural limitations, including: 

1. The Three Delays Model: Delay in seeking care (due to poor symptom awareness), delay in reaching a facility (due to 

geographic isolation), and delay in receiving adequate care (due to overcrowded rural clinics).20,21 

2. Specialist Deficits: Primary Health Centres (PHCs) face up to an 80% deficit in obstetricians, gynaecologists, and 

paediatricians, shifting the clinical burden onto under-equipped frontline workers.20 

 

4. APPLICATIONS OF AI IN MATERNAL AND CHILD HEALTH 

4.1 Predictive Analytics and Clinical Decision Support 

Advanced ML algorithms process clinical markers to predict high-risk complications before clinical onset.9,15 Logistic regression, 

random forests, and neural networks are used to screen for pre-eclampsia, gestational diabetes mellitus (GDM), and spontaneous 

preterm births.4,10 When integrated into Clinical Decision Support Systems (CDSS), these models guide Auxiliary Nurse Midwives 

(ANMs) and Accredited Social Health Activists (ASHAs) through evidence-based triage pathways, reducing the need for immediate 

specialist intervention.14,22 

4.2 Telemedicine, Fetal Diagnostics, and mHealth Ecosystems 

AI-driven triage protocols on platforms like eSanjeevani automate patient risk filtering based on real-time symptoms.16,21 In fetal 

diagnostics, deep learning convolutional neural networks (CNNs) assist non-specialist operators by identifying key anatomical 

landmarks in obstetric ultrasounds, interpreting cardiotocography (CTG) readings, and flagging early markers of fetal distress.15,17 

Concurrently, conversational AI models within mobile health (mHealth) applications track maternal metrics and automatically send 

personalized health recommendations to optimize antenatal care compliance.8,11 
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Frontline Screening (mHealth/Wearables) 

AI-CDSS Automated Risk Triage 

High-Risk Flagged? 

(No) (Yes) 

Routine Monitoring & 

Immunization 

Tracking 

Telemedicine Escalation 

(eSanjeevani) 

 

 

      

        

      

        

        

 

 

 

 

 

 

 

 

 

4.3 Child Health and Immunization Tracking 

In pediatric care, AI vision models process infant photographs to accurately calculate anthropometric measurements, enabling 

early detection of severe acute malnutrition (SAM).2,22 Predictive scheduling engines analyse regional historical compliance data 

to optimize immunization workflows, automatically flagging mother-child pairs at high risk of dropping out of vaccination 

schedules.8 

 

5. AI IN INDIA’S DIGITAL HEALTH ECOSYSTEM 

Initiative / Platform 
Central Technical Role in 

MCH 
Systemic Efficacy Metrics Key Structural Obstacles 

Ayushman Bharat Digital 

Mission (ABDM) 

Longitudinal data 

normalization via ABHA IDs. 

Streamlines unified clinical 

records across healthcare 

tiers. 

Limited back-end integration at 

remote clinics. 

eSanjeevani Telemedicine 

Platform 

Automated risk triage for 

remote consultations. 

Drastically cuts travel costs 

for specialized care. 

Requires stable high-speed 

internet. 

Strategy for AI in 

Healthcare (SAHI) 

Establishes model training 

and ethical standards. 

Provides clear framework 

for validating medical 

algorithms. 

Policy deployment lags behind 

real-world tech shifts. 

 

6. CRITICAL DISCUSSION: BARRIERS, ETHICS, AND FUTURE DIRECTIONS 

6.1 Infrastructural Inequities and Algorithm Bias 

The real-world utility of medical AI in rural settings is restricted by unstable electrical grids and poor internet connectivity, which 

disrupt real-world cloud computing.13,20 Furthermore, there is an acute risk of algorithm bias. Many open-source clinical models 

are trained primarily on Western or urban populations, meaning they often fail to capture the specific nutritional deficiencies, 

genetic profiles, and socioeconomic realities of rural Indian communities.10,13 

6.2 Data Privacy, Ethics, and Digital Literacy 

Deploying predictive tools across vulnerable populations raises serious data privacy concerns.19 Consent mechanisms must be 

simplified to remain transparent for individuals with low digital literacy.12,21 Additionally, clear regulatory and legal frameworks 

must be established to handle clinical liability when an autonomous or assistive AI algorithm generates a false negative or incorrect 

triage recommendation.6,19 

6.3 Implications for Nursing and Frontline Practice 

Rather than replacing human clinicians, AI serves as a powerful utility to augment nursing practice.6 By automating routine data 

entry and triage steps, AI tools reduce the administrative workload on community health nurses.12 This allows them to allocate 
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more time to high-value clinical activities, including direct patient education, maternal counselling, and physical postnatal follow-

ups.22 

 

7. CONCLUSION 

Integrating Artificial Intelligence into rural India's maternal and child health infrastructure offers an effective path in reducing 

preventable mortality and closing access gaps. For these technologies to be sustainable, future efforts must shift from isolated 

pilot programs to integrated public health deployments. This transition requires building localized, representative training datasets, 

improving rural digital infrastructure, and establishing clear ethical guidelines. 
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