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ABSTRACT: Maternal health remains a major challenge in many developing and rural areas due to limited healthcare 

access, late diagnoses, and delays in medical help. This paper presents an AI-based system that uses machine learning to 

monitor pregnant women by analyzing key health data such as blood pressure, hemoglobin levels, age, and medical 

history to predict pregnancy risk levels (low, medium, or high). It features a multilingual AI chatbot that provides 

guidance on nutrition, symptoms, and prenatal care, along with voice and text alerts in local languages for non-literate 

users. The system also enables telemedicine for remote consultations. A pilot test in rural regions showed promising 

results, with high accuracy in early risk detection and increased user engagement, demonstrating the potential of AI to 

enhance and personalize maternal healthcare in underserved communities. Index Term Maternal health, Artificial 

Intelligence, Machine Learning, Risk prediction, Telemedicine, Rural healthcare, Voice alerts 

 

                                                                         I. INTRODUCTION 

 

Maternal health is more than just a healthcare issue it reflects the overall well being and development of a nation. Yet, 

despite progress in medical science, far too many women continue to die from complications related to pregnancy and 

childbirth, especially in developing countries. According to the World Health Organization (WHO), around 295,000 

women died in 2017 due to pregnancy-related causes. Shockingly, 94% of these deaths occurred in low-resource settings, 

many of which could have been prevented with timely and appropriate care. The primary cause such as severe bleeding, 

infections, high blood pressure disorders like preeclampsia and eclampsia, complications during delivery, and unsafe 

abortions are largely avoidable. Unfortunately, rural and underserved regions face serious challenges. Poor 

infrastructure, a shortage of trained medical staff, difficult access to transportation, and deep-rooted social or cultural 

barriers often prevent women from getting the care they need. As a result, many pregnant women miss out on early 

screenings, risk assessments, and follow-up care. Compounding the issue is that the majority of the existing maternal 

health programs remain highly manual, reactive, and data-poor. These programs are likely to focus more on the treatment 

of complications after they have arisen, rather than preventing them from occurring in the first place. To change this, we 

need smart, scalable solutions that are proactive, not reactive. Artificial Intelligence (AI) and Machine Learning (ML) 

bring new possibilities for maternal healthcare. These technologies can sift through large amounts of health and behavioral 

data, identify hidden patterns, and predict complications early giving healthcare providers the opportunity to act before 

it’s too late. This paper introduces an AI-Based Maternal Health Monitoring System that is aimed at delivering smarter 

maternal care to remote and hard- to-reach populations. The system addresses the major challenges in a holistic manner. 

 

                                                                       II. LITERATURE REVIEW 

 

In [1], AI is revolutionizing maternal healthcare by enabling early risk detection, continuous monitoring, and improved 

decision-making. It can predict complications like preeclampsia and preterm birth using maternal-fetal data, and supports 

remote care through AI-powered chatbots, telemedicine, and wearable devices. These tools help track vitals, send alerts, 

and offer prenatal guidance in underserved areas. AI also enhances diagnostics, IVF outcomes, and clinical decisions by 

analyzing large datasets. However, concerns around data privacy, bias, and lack of explainability remain. While not a 

substitute for doctors, AI significantly enhances their capacity to deliver timely and equitable care, reducing maternal 

risks and improving outcomes. 

 

 



© 2025 IJMRSET | Volume 8, Issue 11, November 2025|                          DOI:10.15680/IJMRSET.2025.0811053 

 

IJMRSET © 2025                                           |    An ISO 9001:2008 Certified Journal     |                                                        14846 

In [2], Maternal health is a key indicator of public health, yet preventable complications during pregnancy and childbirth 

continue to claim nearly 295,000 lives annually mainly in low- and middle-income countries. Contributing factors 

include limited healthcare access, insufficient prenatal services, and socioeconomic disparities, especially in rural and 

marginalized communities. Even in high-income nations, inequities persist, with certain groups experiencing 

disproportionately high maternal mortality rates. Amid these challenges, Artificial Intelligence (AI) offers new 

possibilities. With capabilities like predictive analytics and real-time monitoring, AI can support early risk detection, 

personalized care, and remote assistance bridging critical gaps in maternal healthcare. This paper explores how AI can 

enhance maternal health outcomes, improve care accessibility, and address existing disparities, while also considering 

ethical concerns and implementation challenges. 

 

In [3], Feto-maternal health is crucial for both mother and fetus, requiring continuous monitoring and timely intervention. 

Key aspects like nutrition, prenatal care, and condition management are vital for maternal health, while fetal health is 

monitored through growth, placenta condition, and fetal heart rate. Early detection of complications is essential to prevent 

preterm birth, stillbirth, and maternal death. Traditional methods, like blood screening, have limitations in early 

detection, and challenges such as limited healthcare resources hinder effective care. AI, through machine learning and 

predictive analytics, can analyze large datasets, identify patterns, and support decision-making. In fetal maternal health, 

AI enables proactive monitoring and real-time insights for healthcare providers, improving outcomes. This review 

examines how AI is transforming feto- maternal health, its current applications, and future potential. 

 

In [4], Maternal and child health are vital for global progress. Despite a 45% drop in maternal mortality between 1990 

and 2015, over 830 women and 7,400 babies still die daily due to pregnancy and childbirth complications, especially in 

low- resource regions. The WHO’s SDGs aim to reduce maternal mortality below 70 deaths per 100,000 live births by 

2030. Common maternal complications include high blood pressure, gestational diabetes, infections, and preterm births, 

while neonatal issues such as stillbirths, infections, and premature birth are also prevalent. In underdeveloped countries, 

maternal mortality remains high due to insufficient healthcare access. Postpartum depression is another critical concern 

for mothers. Low-resource settings lack essential medical technologies, emphasizing the need for affordable, efficient 

solutions to improve maternal and neonatal care, particularly in regions with limited healthcare infrastructure. 

 

In [5], Artificial Intelligence (AI) is revolutionizing healthcare by processing vast amounts of data to support decision-

making and improve patient outcomes. In maternal healthcare, AI-driven solutions enhance clinical decision- making, 

streamline resource use, and enable personalized care. By integrating AI into midwifery, there is potential for early 

detection of risks and improving care delivery worldwide. In Pakistan, significant gaps in maternal healthcare exist, 

particularly between urban and rural areas, where rural women face lower access to skilled birth attendance, resulting in 

higher maternal mortality rates. Financial constraints and lack of awareness cause many women to forgo prenatal care, 

raising health risks. AI- powered tools can assist midwives in identifying high-risk pregnancies and complications such 

as preeclampsia, potentially reducing negative outcomes. These technologies also offer advancements in midwifery 

education, providing data-driven insights and virtual simulations to support evidence-based practices. 

 

In [6], AI and machine learning (ML) are transforming healthcare, including obstetrics and midwifery, by enhancing 

clinical decision-making and patient outcomes. AI helps improve early diagnosis, scientific research, and treatment 

strategies. In obstetrics, it aids fetal monitoring by interpreting heart rate and uterine contractions, automates 

ultrasonography for fetal measurements, and enhances MRI for brain and placental assessments. Despite its potential, 

AI’s widespread use in obstetrics faces challenges, such as a lack of standardized applications. Similarly, AI’s impact in 

midwifery remains limited due to poor-quality datasets, privacy issues, and a shortage of AI expertise among 

professionals. 

 

In [7], Maternal and infant health are vital for societal well- being, with major issues including ectopic pregnancies, high 

blood pressure, labor complications, and iron deficiency in mothers, as well as growth retardation, birth asphyxia, and 

infections in infants. Timely identification and communication of complications to healthcare providers are crucial, but 

rural areas face challenges in accessing care. Technological advancements, including sensors, AI, and computing 

platforms, allow for improved maternal and infant health management. Sensors pick up biological data, AI is used to 

forecast health risk, and computing platforms provide communication and data storage, improving healthcare delivery, 

particularly in rural areas. 
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In [8], Maternal health has been at the forefront of the United Nations through the creation of the Millennium Development 

Goals (MDGs) and the Sustainable Development Goals (SDGs), with an attempt to curb maternal mortality. High-risk 

pregnancies (HRP) still pose challenges, necessitating specialized attention. The early detection of complications can 

greatly minimize risks to both child and mother. This study evaluates several machine learning algorithms for predicting 

high-risk pregnancies in rural India, for assisting healthcare workers such as ASHA in identifying risks based on vital 

signs. The research seeks early intervention to enhance outcomes and offers an algorithms comparison, data processing 

information, and the consequent findings and recommendations. 

 

In [9], Electronic fetal monitoring (EFM) is used to track fetal heart activity and detect issues like hypoxia, which can lead 

to serious complications if not addressed. While cardiotocography (CTG) has been used since the 1960s, its subjective 

nature can lead to unnecessary cesarean sections without reducing perinatal mortality rates. Cesarean section rates remain 

high globally, particularly in countries such as the Dominican Republic, Egypt, and Brazil. Alternative methods like fetal 

electrocardiography (fECG), phonocardiography (fPCG), and magnetocardiography (fMCG) show promise for 

providing crucial fetal health data and could replace traditional CTG. However, processing these complex signals 

remains difficult, and artificial intelligence (AI) is emerging as a potential solution to improve the accuracy of fetal health 

monitoring. 

 

In [10], Artificial intelligence (AI) refers to computer systems designed to carry out tasks that usually require human 

intelligence, such as visual perception, speech recognition, and decision-making (Topol, 2019). AI has recently 

demonstrated significant potential in healthcare, especially in medical imaging, robotic surgery, virtual nursing assistants, 

and predictive analytics (Topol, 2019). In maternal health, AI is increasingly being used to improve pregnancy outcomes 

and access to care. This review examines the application of AI in maternal health, particularly in areas like predicting 

pregnancy complications, improving care access, decision support systems, and fertility treatment. 

 

III. METHODOLOGY 

 

Figure 1.1: Work Flow of AI Based Meternal Health Monitoring System. 
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A. Data Collection Process 

The first step was to gather relevant health information from   pregnant women, including age, blood pressure, blood 

sugar levels, and body mass index (BMI). While public health records provided a base, we recognized that women in 

remote villages often face unique conditions that are not reflected in standard datasets. To address this gap, we also 

generated simulated datasets that reflect the realities of rural communities, where access to clinics and regular checkups 

may be inconsistent. This ensured that our model could capture both typical and underrepresented scenarios. 

 

B. Data Preprocessing 

Real-world datasets are rarely perfect. Missing values such as absent blood pressure readings were handled using 

imputation techniques to make reasonable estimates. All features were normalized to maintain balance so that variables 

like age and blood sugar contributed fairly without bias. Additionally, categorical labels such as “high-risk” or “region” 
were encoded into a machine-readable format. This careful preprocessing step was crucial to maintain the reliability of 

our model. 

 

C. Model Development 

We experimented with multiple machine learning algorithms, including Logistic Regression, Decision Trees, Support 

Vector Machines (SVM), and Random Forests, to identify the most effective approach. After rigorous testing, Random 

Forest emerged as the most reliable model. By combining the strengths of multiple decision trees, it effectively captured 

complex health patterns and provided stable, accurate predictions. 

 

D. Model Evaluation 

Accuracy alone is not enough in healthcare applications; identifying high-risk pregnancies is far more critical. Therefore, 

we evaluated our models using Accuracy, Precision, and Recall. The Random Forest model achieved an overall accuracy 

of 92% and showed excellent recall, meaning it successfully identified the majority of true high-risk cases. This 

performance is vital, as early detection directly impacts maternal health outcomes. 

 

E. Interpretability and Deployment 

For medical professionals, a “black-box” AI system is not sufficient. To improve transparency, we used SHAP (SHapley 

Additive exPlanations) values to highlight how individual factors such as blood pressure, age, or hemoglobin contributed 

to a risk prediction. This not only builds trust among healthcare workers but also supports better decision-making. Finally, 

the system was designed for flexibility: it can operate online within hospital networks or offline via a lightweight mobile 

application, making it practical even in low-connectivity rural areas. 

 

                                                                            IV. SYSTEM ARCHITECTURE 

 

Imagine building a digital safety net for pregnant moms, especially in villages and areas where doctors are scarce. This 

isn't just tech it’s a caring connection. We weave together smart prediction tools, easy communication, and remote doctor 

access into one supportive system, designed specifically to protect mothers where healthcare is hardest to reach. It quietly 

uses smart technology to spot risks early, keep moms informed, and bring expert care closer all working together like a 

caring village looking out for her. 

 

A. Data Collection Module 

Everything begins with understanding each mom's unique situation. Health workers (or moms themselves using simple 

apps) enter basics like age, weight, blood pressure, and sugar levels. We also note things like past pregnancies or diet. 

Wearable devices can even send info automatically. We double-check this info carefully because getting it right is the 

first step to keeping mom and baby safe. 

 

B. Machine Learning-Based Risk Prediction Engine 

All this health info flows into our smart prediction tool. Think of it like a very experienced doctor who's seen thousands 

of cases. It quietly looks for hidden patterns that might signal trouble spotting risks early so we can act. We built it using 

the most reliable methods we tested, ensuring it's especially good at catching serious risks. It gently flags moms as 'low,' 

'medium,' or 'high' risk, helping health workers know who needs extra attention. 
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C.AI-Powered Conversational Chatbot 

Moms have questions anytime! So we built a friendly, always-on helper inside the app. Ask it anything Is this cramping 

normal?, What foods are best?, When's my next shot? in your own local language. It understands and gives reliable 

answers based on trusted medical advice, day or night. No more waiting or wondering alone. 

 

D. Voice and SMS-Based Alert System 

Knowing not everyone reads well or has smartphones, we send vital alerts by voice call or SMS. Appointment reminders, 

medicine times, health tips, or urgent warnings – all spoken clearly in your local dialect or sent as simple text. This way, 

every mom gets the message, whether she reads or listens. 

 

E. Telemedicine and Doctor Consultation Module 

If the system flags a high risk, or if a mom feels worried, she can talk to a real doctor right away – through video call, 

phone, or even messaging. No long journey needed. The doctor sees her health history instantly, gives advice, and 

updates her records securely. It brings expert care to her doorstep, even in remote areas. 

 

F. ASHA Worker and Provider Interface 

Community health workers (like ASHAs) have a special app. They can log check-ups, see the system's risk alerts, and 

note mom's progress – even without internet! It syncs later when they get signal. Supervisors see dashboards showing 

who needs help most, helping teams stay proactive. 

 

G. Data Security Layer 

A mom's health details are deeply personal. We protect them fiercely. Everything is locked down with strong digital 

security, following strict health privacy laws. Only the right people see what they need to, keeping her information 

confidential and safe. 

                                                                 

V. RESULTS 

 

The system was evaluated using real and simulated maternal health data. Among the tested models, Random Forest 

achieved the best performance with 92% accuracy and over 90% recall in identifying high-risk pregnancies, ensuring 

that critical cases were detected early without producing excessive false alarms.The AI-powered chatbot provided 24/7 

assistance in local languages, answering queries on diet, symptoms, and prenatal care, which proved especially useful for 

women with low literacy. The alert system further improved engagement by sending reminders through SMS and voice 

calls, with nearly 80% of mothers preferring voice alerts over text messages. For healthcare workers, the offline data 

entry feature allowed them to record information during home visits without internet access, syncing automatically later. 

This ensured continuity of care in rural areas. Overall, the system demonstrated not only strong predictive performance 

but also practical effectiveness, acting as a reliable support tool for mothers and health workers in underserved regions. 

 

VI. DISCUSSION 

 

This study highlights the significant potential of AI in improving maternal healthcare, particularly in rural and 

underserved communities. The system’s ability to accurately predict high-risk pregnancies means healthcare providers 

can step in early, ensuring better outcomes for both mothers and babies. Features like the multilingual chatbot and offline 

data entry are designed to make the system more accessible to people in areas with limited resources or low literacy 

levels. While challenges like refining AI predictions and gaining user trust still need to be addressed, the system shows 

great promise in bridging gaps in healthcare and helping reduce maternal mortality. 

 

VII. CONCLUSION 

 

AI has the power to transform maternal healthcare, especially in rural and underserved areas. This system offers a 

comprehensive approach by using machine learning to predict risks early, provide real-time support, and make healthcare 

more accessible. With tools like AI-powered chatbots, remote consultations, and easy-to-use interfaces for healthcare 

workers, the system helps ensure that pregnant women receive the care they need, even in challenging conditions. While 

there are still hurdles like ensuring data privacy and integrating the system smoothly into existing healthcare practices, 

the results from this study show great promise. This work is a step toward reducing maternal mortality and improving 

the quality of care, making it more inclusive and accessible to all. 
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