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ABSTRACT 

Maternal health is a critical aspect of healthcare that directly affects the well-being of both the mother and the 

developing child. Early identification of pregnancy-related risks such as hypertension, gestational diabetes, anemia, 

and high blood pressure is essential to reduce maternal mortality and ensure safe pregnancies. Traditional maternal 

health monitoring methods rely on periodic medical checkups and manual analysis, which may not always provide 

timely and accurate risk assessment. To address this challenge, this project proposes a machine learning-based 

maternal health risk prediction system that assists healthcare professionals in identifying potential complications at 

an early stage. 

The proposed system analyzes key medical parameters such as age, blood pressure, blood glucose level, and other 

health indicators to classify pregnant women into low-, medium-, and high-risk categories. A Random Forest 

Classifier is used to learn patterns from maternal health datasets and generate accurate predictions. The system also 

provides probability scores to indicate the confidence level of each prediction and is integrated into a user-friendly 

web application for real-time access and easy clinical use. The developed solution aims to improve early diagnosis, 

support clinical decision-making, reduce pregnancy-related complications, and enhance maternal and fetal health 

outcomes through intelligent and data-driven healthcare technology. 
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INTRODUCTION 

Maternal health plays a vital role in ensuring the well-being of both the mother and the developing child. 

Pregnancy is a sensitive and complex stage in a woman’s life, where improper monitoring and delayed medical 

attention can result in life-threatening complications. According to the World Health Organization, a significant 

percentage of maternal deaths worldwide are preventable with timely diagnosis and risk identification. In 

developing countries like India, maternal health risks such as gestational diabetes, hypertension, anemia, and 

high blood pressure remain major contributors to pregnancy-related mortality. Limited healthcare accessibility, 

delayed checkups, and lack of continuous monitoring further intensify these challenges.  

Traditional assessment methods rely heavily on manual examination and periodic medical visits, which may not 

always provide accurate or timely insights into potential health risks. With growing advancements in digital 

healthcare, there is an urgent need for automated, reliable, and intelligent systems that can support medical 

professionals in early risk detection and decision-making.  

To address this need, the project “Maternal Health Analysis – Based on Machine Learning” introduces a 

predictive analytics system to classify pregnant women into Low-, Medium-, and High-risk categories. The 

system analyzes important medical parameters such as Age, Blood Pressure, and Blood Glucose Level to 

automatically detect anomalies linked to maternal complications. Machine Learning— specifically a Random 

Forest Classifier—is employed to learn patterns from real medical datasets and generate accurate predictions.  

Additionally, probability scores are used to provide confidence levels for each prediction, helping doctors 

understand the severity of the risk. The solution is integrated into a user-friendly web application to ensure easy 

clinical adoption, faster assessment, and real-time accessibility.  

By incorporating intelligent automation in healthcare, this maternal risk prediction system enhances early 

diagnosis, supports personalized treatment, reduces fatal complications, and ultimately contributes to safer 

pregnancies. The project aligns with the vision of advancing AI-based healthcare, ensuring improved decision-

making, enhanced monitoring, and better maternal and fetal outcomes. 

Maternal health remains a major concern globally, especially in developing countries like India where medical 

resources are often limited and pregnancy-related risks are frequently underdiagnosed. Complications such as 

high blood pressure, gestational diabetes, anemia, and preeclampsia can escalate rapidly if not monitored 
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properly, leading to severe outcomes for both mother and child. Many maternal deaths and complications are 

preventable with timely detection and intervention, yet traditional healthcare methods rely heavily on periodic 

checkups and manual assessments, which may not always provide accurate early warnings. 

This project is motivated by the need to improve pregnancy health monitoring using intelligent technology. 

With the growing accessibility of artificial intelligence and data-driven medical systems, there is a strong 

opportunity to assist doctors in analyzing health indicators more efficiently and accurately. By utilizing Machine 

Learning, this system can identify risk patterns based on patient parameters and predict complications before 

they become critical. The ability of the system to provide immediate risk classification helps ensure that high-

risk pregnancies are prioritized for necessary medical attention. This greatly reduces dependency on constant 

hospital visits and supports healthcare workers, especially in rural or underserved regions where maternal care 

facilities may be limited. 

Ultimately, the motivation behind the Maternal Health Analysis project is to enhance maternal safety, empower 

healthcare professionals with supportive diagnostic tools, and contribute to a healthier society. By enabling early 

detection and promoting proactive medical decisions, this system aims to reduce maternal mortality, improve 

pregnancy outcomes, and support the vision of smarter and more accessible healthcare through technology. 

1.1 SCOPE OF THE PROJECT 

The project focuses on developing a reliable and scalable maternal health risk prediction system that supports 

healthcare professionals in identifying pregnancy-related complications at an early stage. It is designed not only 

to analyze health parameters but also to assist in clinical decision-making through automated prediction and risk 

categorization. 

Core functionalities of the system include: 

• Analysis of vital maternal health indicators such as age, blood pressure, and blood glucose level to 

assess pregnancy risk. 

• A machine learning-based prediction model (Random Forest Classifier) that classifies maternal health 

into Low, Medium, and High risk categories. 

• A user-friendly web-based interface for entering patient health data and instantly receiving risk 

• predictions with confidence scores. 

• Data preprocessing and validation mechanisms to ensure accurate predictions and prevent incorrect 

input handling. 

• Secure handling and efficient processing of patient data with low latency for real-time feedback. 

1.2 BACKGROUND 

Maternal health has become a major priority in global healthcare due to the increasing number of complications 

during pregnancy. Early detection of high-risk pregnancy conditions can significantly reduce maternal and 

infant mortality. Traditional medical evaluations primarily rely on periodic checkups, which may delay 

identifying critical risk factors. As a result, researchers have explored artificial intelligence-driven predictive 

solutions to support healthcare professionals in timely decision-making. 

1.3 PROBLEM STATEMENT 

Maternal health complications such as gestational diabetes, hypertension, anemia, and high blood pressure are 

major causes of pregnancy-related risks and mortality, particularly in developing countries. Early identification 

of these risks is essential for ensuring the safety of both mother and child. However, traditional maternal health 

assessment methods rely on periodic medical examinations and manual analysis, which may not always provide 

timely, accurate, or continuous monitoring. 

The increasing volume of healthcare data and the complexity of risk factors make it difficult for healthcare 

professionals to quickly identify high-risk pregnancies. Delayed diagnosis and inadequate monitoring can lead 

to severe complications and adverse pregnancy outcomes. 

Therefore, there is a need for an intelligent and automated system that can analyze maternal health parameters 

and accurately predict pregnancy risk levels. This project aims to develop a Machine Learning-based maternal 

health risk prediction system that classifies pregnant women into Low, Medium, and High-risk categories using 

key medical indicators, thereby supporting early diagnosis, informed clinical decision-making, and improved 

maternal healthcare outcomes. 
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LITERATURE SURVEY 

2.1 REVIEW OF EXISTING SYSTEM 

Maternal health monitoring is an essential aspect of healthcare that focuses on ensuring the well-being of 

pregnant women throughout pregnancy, childbirth, and the postnatal period. Traditionally, maternal health 

assessment has been performed through regular clinical visits, where healthcare professionals evaluate a 

pregnant woman's condition based on parameters such as blood pressure, heart rate, blood sugar levels, body 

mass index (BMI), age, and other medical indicators. These assessments help doctors identify potential 

complications and provide appropriate medical care. 

Existing maternal healthcare systems primarily depend on manual observation, clinical expertise, and hospital-

based examinations. Pregnant women are usually required to visit healthcare centers periodically for routine 

check-ups. During these visits, healthcare professionals collect medical information and determine the health 

status of the mother. While this approach has been widely adopted, it has several limitations in terms of 

efficiency, accessibility, and early risk prediction. 

Most conventional maternal health monitoring systems are reactive rather than proactive. They focus on 

diagnosing complications after symptoms become evident rather than predicting risks before they occur. 

Conditions such as gestational diabetes, hypertension, preeclampsia, anemia, and cardiovascular complications 

often develop gradually during pregnancy. Traditional healthcare systems may fail to detect these risks at an 

early stage due to the absence of predictive analytical mechanisms. 

Several digital healthcare systems have been introduced to improve maternal health management. Electronic 

Health Record (EHR) systems allow hospitals to maintain patient information digitally, reducing paperwork and 

improving record management. However, these systems mainly function as data storage platforms and do not 

provide intelligent insights or predictive capabilities. The collected data remains underutilized, preventing 

healthcare providers from extracting meaningful patterns that could support early intervention. 

Decision Support Systems (DSS) have also been implemented in some healthcare institutions to assist medical 

professionals in making clinical decisions. These systems analyze predefined rules and medical guidelines to 

provide recommendations. However, most traditional DSS applications rely on static rule-based approaches and 

cannot learn from historical patient data. As a result, their ability to predict complex maternal health risks 

remains limited. 

In rural and underdeveloped regions, maternal healthcare faces additional challenges due to inadequate 

healthcare infrastructure, shortage of medical professionals, poor transportation facilities, and limited awareness 

among pregnant women. Many women are unable to attend regular health check-ups because of geographical 

and financial constraints. Consequently, pregnancy-related complications often remain undetected until they 

become severe, increasing the likelihood of maternal and neonatal mortality. 

Recent advancements in healthcare technology have introduced wearable devices and Internet of Things (IoT)-

based monitoring systems capable of collecting physiological data continuously. These systems can monitor 

heart rate, blood pressure, oxygen saturation, and other health parameters in real time. Although such 

technologies improve data collection, many of them lack advanced predictive models capable of accurately 

identifying future maternal health risks. Their primary purpose is monitoring rather than intelligent risk 

assessment. 

2.2 REVIEW OF RESEARCH PAPERS 

[1] Ahmed, M., Kashem, M.A., Rahman, M., & Khatun, S. (2020)-Maternal Health Risk Data Set and Risk 

Prediction using Machine Learning 

This study introduced a maternal health dataset collected from rural healthcare centers in Bangladesh through an 

IoT-based monitoring system. The dataset contains important health parameters such as age, systolic blood 

pressure, diastolic blood pressure, blood sugar level, body temperature, and heart rate. The authors demonstrated 

that machine learning techniques can be effectively applied for maternal risk prediction and classification into 

low, medium, and high-risk categories. The study highlighted the importance of data-driven healthcare systems 

in improving maternal care and reducing pregnancy-related complications.  
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[2] Hursit Burak Mutlu et al. (2023)- Prediction of Maternal Health Risk with Traditional Machine Learning 

Methods 

The researchers applied several machine learning algorithms, including Decision Tree, Random Forest, K-

Nearest Neighbour, and Logistic Regression, to predict maternal health risks. The study compared the 

performance of different classifiers and found that the Decision Tree algorithm provided the highest prediction 

accuracy. The authors concluded that machine learning-based prediction models can assist healthcare 

professionals in identifying maternal risks at an early stage and support timely medical intervention.  

[3] Subhash Mondal, Amitava Nag, Anup Kumar Barman, & Mithun Karmakar (2023)- Machine Learning-

based Maternal Health Risk Prediction Model for IoMT Framework 

This research proposed an Internet of Medical Things (IoMT)-based maternal health monitoring framework 

integrated with machine learning techniques. The authors utilized Random Forest classification for predicting 

maternal health risk levels and developed an Android-based healthcare application. The study emphasized 

remote monitoring and early risk identification, particularly for women living in rural and resource-constrained 

areas.  

[4] Raji Alao, Adedayo A. Olatunji, & Akinola A. Akintola (2023)- Deep Hybrid Model for Maternal Health 

Risk Classification in Pregnancy: Synergy of ANN and Random Forest 

The authors developed a hybrid prediction model combining Artificial Neural Networks (ANN) and Random 

Forest algorithms for maternal health risk classification. The proposed hybrid model achieved higher prediction 

accuracy than individual machine learning algorithms. The study demonstrated that combining multiple machine 

learning techniques can significantly improve the reliability and effectiveness of maternal healthcare prediction 

systems.  

[5] Shitharth S., Farrukh Saleem, Zahid Ullah, Adil O. Khadidos, & Alaa O. Khadidos (2024)- Ensemble 

Machine Learning Framework for Predicting Maternal Health Risk During Pregnancy 

This study proposed an ensemble learning framework that combines multiple machine learning algorithms to 

improve maternal risk prediction accuracy. The researchers utilized healthcare datasets to identify pregnancy-

related complications and demonstrated that ensemble models outperform traditional single classifiers. The 

proposed system provides reliable and accurate predictions, supporting preventive healthcare and early 

intervention strategies.  

SYSTEM DESIGN 

3.1 PROPOSED METHODOLOGY 

The proposed system Maternal Health Risk Analysis using Machine Learning is designed to overcome the 

challenges of existing maternal health assessment methods by integrating predictive intelligence into healthcare 

monitoring. The system analyzes key medical parameters through trained machine learning models to classify 

maternal health risk levels with high accuracy, enabling preventive care and improved clinical decision-making. 

✓ Predictive Analytics 

The system leverages data-driven machine learning algorithms such as: 

• Logistic Regression 

• Decision Tree 

• Random Forest Classifier 

These models are trained on a maternal health dataset consisting of crucial clinical indicators such as: 

• Age 

• Systolic Blood Pressure (SBP) 

• Diastolic Blood Pressure (DBP) 

• Heart Rate (HR) 
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• Body Mass Index (BMI) 

The models process input features to accurately classify the maternal condition into: 

• Low Risk: Normal health condition; routine monitoring required 

• Medium Risk: Potential complications may arise; careful follow-ups recommended 

• High Risk: Immediate medical attention required; high danger pregnancy 

The use of multiple algorithms enables comparative evaluation and selection of the best-performing model for 

deployment. 

✓ Automated Decision Support System 

The proposed system acts as a clinical decision support tool by: 

• Reducing dependency on frequent manual evaluations 

• Identifying hidden risk patterns not easily visible to doctors 

• Ensuring faster diagnosis through automated predictions 

This enhances the ability of healthcare professionals to take informed decisions and prioritize high-risk patients 

efficiently. 

✓ Real-Time Risk Assessment Dashboard 

A user-friendly graphical interface is built to display: 

• The predicted risk level 

• Input health parameters entered by the user 

• Accuracy and performance metrics of ML models 

The interface can be accessed by both doctors and patients, ensuring quick understanding of health risks even in 

non-clinical environments. It encourages digital healthcare adoption and continuous monitoring. 

✓ Efficient Utilization of Medical Data 

Traditional healthcare systems often underuse available clinical records.  

Our system: 

• Uses stored data to discover medical insights 

• Reduces chances of human error in diagnosis 

• Automates pattern recognition through algorithms 

By converting raw patient data into meaningful outcomes, the system enhances reliability and diagnostic 

precision. 

✓ Preventive Health Improvement 

One of the major goals of the proposed system is to prevent complications before they arise.  

The system enables: 

• Early identification of maternal risk 

• Timely medical intervention 

• Personalized health guidance based on risk levels 

3.2 ARCHITECTURAL DESIGN (HIGH-LEVEL VIEW) 
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Fig 3.2.1 Architecture Diagram 

3.3 DATA FLOW DIAGRAM 

 

Fig 3.3.1 Data Flow Diagram 
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IMPLEMENTATION 

4.1 Programming Languages 

• Python 

Python is the primary programming language used in the development of the Maternal Health Analysis 

Using Machine Learning system. It is utilized for data preprocessing, machine learning model training, 

prediction generation, and backend processing. Python libraries such as Pandas, NumPy, and Scikit-

learn are used to analyze maternal health data and build the Random Forest prediction model. Its 

simplicity, readability, and extensive machine learning support make it ideal for healthcare analytics 

applications. 

• HTML (HyperText Markup Language) 

HTML is used to create the structure and content of the web application. It provides the framework for 

developing web pages, forms, buttons, and input fields where users can enter maternal health 

parameters. HTML ensures proper organization and presentation of information within the system. 

• CSS (Cascading Style Sheets) 

CSS is used to design and style the user interface of the application. It enhances the appearance of web 

pages by controlling layouts, colors, fonts, spacing, and responsiveness. CSS helps create an attractive 

and user-friendly interface for healthcare professionals and users. 

• JavaScript 

JavaScript is used to add interactivity and dynamic functionality to the web application. It performs 

client-side validation, handles user interactions, and improves the responsiveness of the system. 

JavaScript ensures a smooth user experience by providing instant feedback and dynamic updates within 

the application. 

 

4.2 Libraries and Frameworks 

• Scikit-learn 

Scikit-learn is a widely used machine learning library in Python that is utilized for implementing and 

training the Random Forest Classifier model. It provides various machine learning algorithms, model 

evaluation techniques, and preprocessing tools. In this project, Scikit-learn is used to train the model 

using maternal health parameters and predict the risk level as Low, Medium, or High Risk. 

• Pandas 

Pandas is a powerful data analysis and manipulation library used for handling the maternal health 

dataset. It helps in loading data from CSV files, cleaning missing values, removing duplicate records, 

organizing data into structured formats, and performing data preprocessing tasks before model training. 

• NumPy 

NumPy is a numerical computing library used for efficient mathematical and statistical operations. It 

supports multidimensional arrays and matrix operations, enabling faster data processing and 

computation during model development and prediction. 

• Matplotlib 
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Matplotlib is a data visualization library used to create graphs, charts, and plots for analyzing maternal 

health data. It helps visualize trends, distributions, and relationships among health parameters, making 

the data easier to understand and interpret. 

• Seaborn 

Seaborn is an advanced statistical visualization library built on top of Matplotlib. It is used to generate 

informative and attractive visualizations such as heatmaps, correlation matrices, and distribution plots. 

These visualizations help identify patterns and relationships between maternal health risk factors. 

• Flask / Streamlit 

Flask and Streamlit are web application frameworks used to develop the user interface of the system. 

They enable users and healthcare professionals to enter maternal health information and receive instant 

risk predictions. These frameworks provide an interactive and user-friendly environment for accessing 

the prediction system through a web browser. 

• Joblib 

Joblib is a Python library used for saving and loading trained machine learning models. In this project, 

it is used to store the trained Random Forest model so that it can be reused for predictions without 

retraining. This improves system efficiency and reduces prediction time. 

4.3 CORE CODE SNIPPETS 

• Model Loading 

loaded_model = joblib.load(MODEL_PATH) 

loaded_features = joblib.load(FEATURES_PATH) 

loaded_label_encoder = joblib.load(LABEL_ENCODER_PATH) 

• Maternal Risk Prediction 

df = pd.DataFrame([new_data_point], columns=loaded_features) 

encoded = loaded_model.predict(df) 

label = loaded_label_encoder.inverse_transform(encoded)[0] 

proba = loaded_model.predict_proba(df) 

idx = loaded_label_encoder.transform([label])[0] 

confidence = float(proba[0][idx]) 

• User Authentication 

user = con.execute( 

    "SELECT * FROM users WHERE email = ? AND password = ?", 

     (email, password) 

). fetchone() 

if user: 

    session['user'] = user["email"] 

    session['name'] = user["name"] 

• Fetal Development Tracking 

@app.route("/api/fetal") 

def api_fetal(): 

    week = int(request.args.get("week", 0)) 

    nearest = min(FETAL_DATA.keys(), key=lambda x: abs(x - week)) 

    d = FETAL_DATA[nearest] 

return jsonify({ 

        "closest_week": nearest, 

        "desc": d["desc"], 

        "length_cm": d["len"], 

        "weight_g": d["w"] 

    }) 

• BMI Calculation 
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def calculate_bmi(weight, height): 

    h = float(height) / 100 

    return round(float(weight) / (h*h), 2) 

• OCR-Based Medical Report Processing 

img = Image.open(save_path) 

extracted_text = pytesseract.image_to_string(img) 

• Vital Sign Extraction 

bp_match = re.search(r'(\d{2,3})/(\d{2,3})', text) 

if bp_match: 

    vitals["SystolicBP"] = float(bp_match.group(1)) 

    vitals["DiastolicBP"] = float(bp_match.group(2)) 

• Risk Alert Generation 

if sys > 140 or dia > 90: 

    alerts.append("High BP — possible preeclampsia.") 

if temp > 100.4: 

    alerts.append("Fever detected.") 

• Reminder System 

if risk == "high": 

    reminders.append("Drink 12 glasses of water today.") 

elif risk == "mid": 

    reminders.append("Drink 10 glasses of water today.") 

else: 

    reminders.append("Drink 8 glasses of water today.") 

 

RESULTS AND DISCUSSION 

5.1 RESULTS OBTAINED 

 

Fig 5.1 Account Login 
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Fig  5.2 Sign in page 
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Fig 5.3 Baby Growth 

Fig 5.4 Health Status 

Fig 5.5 Weekly Risk Indicators 



PAGES: 136-150 

10/06/26 

 JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY                       VOLUME-4 ISSUE-6 JUNE 

 

 www.jsrtjournal.com                                  ISSN: 2583-8660 147 

 

 

5.2 ANALYSIS OF RESULTS 

The proposed Maternal Health Analysis Using Machine Learning system was evaluated using a maternal 

health dataset containing various health parameters such as age, blood pressure, blood sugar level, body 

temperature, heart rate, and BMI. The Random Forest Classifier was used to predict maternal health risk levels 

and classify patients into Low Risk, Medium Risk, and High Risk categories. 

The experimental results indicate that the machine learning model successfully identified maternal health risks 

with high accuracy. The Random Forest algorithm performed effectively because it combines multiple decision 

trees, reducing overfitting and improving prediction reliability. The model was able to learn complex 

relationships between maternal health parameters and risk levels, resulting in accurate classifications. 

During testing, the system demonstrated strong performance in distinguishing between different risk categories. 

Pregnant women with abnormal health indicators such as high blood pressure, elevated blood sugar levels, or 

irregular heart rates were correctly classified into medium or high-risk groups. Similarly, patients with normal 

health parameters were accurately identified as low-risk cases. 

The developed web application provided real-time predictions, allowing healthcare professionals to quickly 

assess maternal health conditions. The integration of FastAPI and Streamlit ensured efficient processing of user 

inputs and immediate display of prediction results. This reduced the time required for manual assessment and 

improved the overall usability of the system. 

The visualization dashboard enabled users to analyze health trends and risk distributions through graphical 

representations. These visual insights helped in understanding the influence of various health parameters on 

maternal risk levels and supported better clinical decision-making. 

Overall, the results demonstrate that the proposed machine learning-based system can effectively support early 

detection of maternal health risks. By providing timely and accurate predictions, the system assists healthcare 

professionals in taking preventive measures and improving maternal healthcare outcomes. The implementation 

of predictive analytics contributes to reducing complications during pregnancy and supports proactive 

healthcare management. 

 

5.3 PERFORMANCE EVALUATION  

The performance of the Maternal Health Risk Prediction System was evaluated using standard machine learning 

evaluation metrics. The Random Forest algorithm achieved satisfactory results in classifying maternal health 

risks and showed consistent performance across different risk categories. 

Evaluation Metrics 

• Accuracy: Measures the overall correctness of predictions made by the model.  

• Precision: Evaluates the proportion of correctly predicted positive cases among all positive predictions.  

• Recall: Measures the model's ability to identify actual positive cases.  

• F1-Score: Provides a balanced measure of precision and recall. 

• The Random Forest model delivered high prediction accuracy and demonstrated robustness when 

handling multiple health parameters simultaneously.  

• The system produced prediction results within a few seconds, ensuring suitability for real-time 

healthcare applications.  

• OCR-based report processing successfully extracted vital information from uploaded medical 

documents, improving automation and reducing manual data entry.  
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• Personalized diet planning and reminder modules functioned effectively by generating 

recommendations based on patient health conditions and risk levels.  

• The Flask-based web application maintained smooth performance and provided a seamless user 

experience during testing.  

• The system showed good scalability and can accommodate larger datasets and additional health 

indicators in future implementations.  

Overall, the evaluation results indicate that the Maternal Health Risk Prediction System is accurate, efficient, 

and reliable for supporting healthcare professionals in maternal risk assessment and decision-making processes. 

CONCLUSION 

The Maternal Health Analysis Using Machine Learning project was developed with the objective of 

improving maternal healthcare through the application of data-driven predictive techniques. Maternal health 

remains a critical concern worldwide, as complications during pregnancy can significantly affect both the 

mother and the child. Early identification of potential risks is essential for reducing maternal mortality rates and 

ensuring safe pregnancy outcomes. The proposed system addresses this challenge by utilizing machine learning 

algorithms to analyze maternal health parameters and predict the level of risk associated with pregnancy. 

The system successfully incorporates important health indicators such as age, blood pressure, blood glucose 

level, body temperature, heart rate, BMI, and hemoglobin level to assess maternal health conditions. A Random 

Forest Classifier was employed due to its high accuracy, robustness, and ability to handle complex healthcare 

datasets. The trained model effectively classifies patients into Low Risk, Medium Risk, and High Risk 

categories, enabling healthcare professionals to identify vulnerable cases at an early stage. 

One of the major achievements of the project is the automation of maternal health risk assessment. Traditional 

healthcare systems often rely on manual observation and periodic medical examinations, which may delay the 

detection of complications. The proposed system overcomes these limitations by providing quick and accurate 

predictions based on patient data. This helps doctors and healthcare workers make informed decisions and 

prioritize patients who require immediate medical attention. 

The integration of FastAPI and Streamlit further enhances the usability of the system by providing a user-

friendly interface for entering patient details and viewing prediction results. The interactive dashboard enables 

healthcare professionals to visualize health information, analyze risk levels, and monitor patient conditions 

efficiently. This combination of machine learning and web technologies creates a practical and accessible 

solution for maternal healthcare management. 

Furthermore, the project highlights the importance of applying Artificial Intelligence and Machine Learning in 

the healthcare sector. The ability to analyze large volumes of medical data and uncover hidden patterns provides 

valuable insights that are difficult to obtain through traditional methods. The developed system serves as a step 

toward intelligent healthcare solutions that support medical professionals in delivering better patient care. 

 FUTURE SCOPE 

The Maternal Health Analysis Using Machine Learning system has significant potential for future 

enhancements to improve its functionality, accuracy, and real-world applicability. Although the current system 

effectively predicts maternal health risks, several advanced features can be incorporated to make it more 

comprehensive and beneficial for healthcare providers and pregnant women. 

1. Integration with IoT and Wearable Devices 

The system can be integrated with IoT-based healthcare devices and wearable sensors to collect real-

time health data such as blood pressure, heart rate, blood glucose levels, and body temperature. 

Continuous monitoring will enable early detection of abnormalities and improve risk prediction 

accuracy. 
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2. Mobile Application Development 

A dedicated mobile application can be developed to allow pregnant women and healthcare 

professionals to access the system anytime and anywhere. This will improve accessibility and provide 

instant health risk assessments through smartphones. 

3. Real-Time Alert and Notification System 

Future versions of the system can include automated alert mechanisms that notify doctors, caregivers, 

or family members when a patient's health condition reaches a critical level. This feature will facilitate 

timely medical intervention and reduce pregnancy-related complications. 

4. Integration with Electronic Health Records (EHR) 

The system can be connected with hospital databases and Electronic Health Record systems to 

automatically retrieve patient information and maintain comprehensive medical histories. This 

integration will improve healthcare management and reduce manual data entry. 

5. Advanced Machine Learning and Deep Learning Models 

More sophisticated algorithms such as XGBoost, Gradient Boosting, Artificial Neural Networks 

(ANN), and Deep Learning models can be implemented to further improve prediction accuracy and 

identify complex health patterns. 

6. Larger and Diverse Datasets 

Training the model with larger datasets collected from different hospitals and healthcare organizations 

can enhance its generalization capability and make predictions more reliable across diverse populations. 

7. Personalized Healthcare Recommendations 

The system can be extended to provide personalized healthcare suggestions, dietary recommendations, 

exercise guidelines, and preventive measures based on the predicted risk level and individual health 

conditions. 

8. Cloud-Based Deployment 

Deploying the application on cloud platforms can improve scalability, data accessibility, and system 

availability. Healthcare professionals from different locations can access the system and monitor 

patients remotely. 

9. Multi-Language Support 

Adding support for multiple regional languages will make the system more accessible to users from 

different linguistic backgrounds, especially in rural and underserved areas. 

10. Telemedicine Integration 

The system can be integrated with telemedicine platforms to facilitate online consultations between 

pregnant women and healthcare professionals. This will be particularly useful for patients in remote 

locations with limited access to healthcare facilities. 
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