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Abstract: Maternal health plays an essential role in the field of medicine because both the mother and the 

infant are affected. Early identification of any possible risks associated with pregnancy can help 

minimize the chances of adverse consequences. In this respect, this paper provides a description of 

pregnancy risk and fetal health care system that can predict potential problems during pregnancy by 

applying machine learning. 

This system obtains users' input information, such as their age, blood pressure, sugar levels, 

temperature, and other data about their health condition. Machine learning enables the system to 

determine whether there is a low, medium, or high probability of the risks associated with the patient's 

pregnancy. 

This project combines various technologies like artificial intelligence, data analytics, and others in order to 

improve decision-making. 

 

Index Terms - Maternal Health, Machine Learning, Risk Prediction, AI, Healthcare System, 

Pregnancy Monitoring, Data Analysis 

 

  I. INTRODUCTION 

Maternal healthcare is another crucial field within the scope of medicine. There are still cases of maternal 

mortality and other complications during pregnancy despite the progress in the development of healthcare 

institutions. Early detection and constant monitoring of risk factors such as high blood pressure, gestational 

diabetes, abnormal vital signs among others are essential for preventing negative effects on the health of 

women and their children. Yet, current approaches in health care are based on regular patient visits to the 

clinics and diagnostics. 

The pregnancy risk and fetal health care system can serve as an effective solution through the use of 

machine learning. Structured maternal healthcare data will be used by this system to identify risk factors 

related to pregnancy. Some important parameters that need to be considered while conducting analyses 

include the woman's age, blood pressure level, blood glucose concentration, body temperature, and pulse 

rate. 

Algorithms of Logistic Regression, Decision Trees, and Random Forest are going to be applied to identify 

patients at high risk of developing complications. 
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II. NEED OF THE STUDY 

The problem of maternal mortality remains one of the main challenges faced by the health sector, 

especially in developing countries where there are few adequate facilities and trained specialists for 

conducting prenatal care effectively. Many issues that can develop during pregnancy, such as pre-

eclampsia, gestational diabetes, and hypertension, are preventable via early detection of risks; nonetheless, 

available risk management techniques do not support continuous monitoring based on data. 

Current methods of detecting and managing risks include regular clinical checks and the interpretation of 

patient's data done manually by a specialist. It is important to mention that there are no techniques of 

automated risk prediction available, which hinders timely identifying pregnant women at risk. As a result, 

more women have negative outcomes during their pregnancy. 

In order to solve the above mentioned problems, a system that uses machine learning algorithms, including 

Logistic Regression, Decision Trees, and Random Forest classifier, is proposed. The training algorithm 

used in the study is applied to a maternal health dataset that includes age, systolic and diastolic pressure, 

blood glucose levels, body temperature, and heart rate of a woman. Data normalization techniques are used 

for the purposes of improving accuracy. 

 

III. RELATED WORKS 

 

3.1 Literature Review 

With the advent of new technologies, machine learning has greatly improved prediction mechanisms in 

healthcare that help detect diseases early. Supervised learning techniques such as Logistic Regression, 

Decision Trees, Support Vector Machines, and Random Forest have been employed by researchers for 

predicting disease because of their efficiency in working with structured data. Such techniques are 

efficient in finding patterns and correlations between clinical features. 

As for the current trends in maternal healthcare, research efforts have recently been directed towards the 

development of AI-based health monitoring systems that continuously monitor the patient and make 

predictions based on their vitals. Various predictive analytic techniques are currently being used for 

analyzing data related to a woman's health status, such as her blood pressure, glucose levels, and body 

temperature, as well as classifying pregnant women according to various risk categories. 

However, there are several gaps in current systems. First, most existing systems lack a real-time prediction 

function. Second, existing models rely on datasets that cannot be updated easily. Moreover, many models 

are too complicated to use and therefore lack intuitive interface. 

 

                                                                                Table.1. Comparison Table 
 

Feature 
Previous Methods Proposed System  

 

Risk Identification 
 Manual and delayed   AI-based early 

prediction 

Monitoring      Periodic hospital 

visits 

     Continuous 

      monitoring with 

dashboards 

 

    Data Analysis 

       Manual    

interpretation by              

doctors 

 

    Machine learning 
based automated 
analysis 
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Fetal Health 

Assessment 

 

CTG 

interpretation 

manually 

 
ML-based CTG data 
analysis 

 

User Awareness 
 

Limited patient 

understanding 

 

ML-based CTG data 

analysis 

 

3.2 Comparison with Previous Methodology 

The conventional maternal healthcare system relies mainly on routine clinic visits, where the doctor 

conducts physical examinations of the patient's health attributes. The healthcare practitioners analyze the 

vital sign information, together with the fetus' health information based on their experiences. In such cases, 

it becomes difficult to identify any impending risks due to late detection. Moreover, the evaluation of fetal 

health through cardiotocography data requires manual processing and interpretation by professionals, thus 

exposing it to errors by human beings. Lastly, the system lacks real-time monitoring and centralization of 

patient information. 

The proposed pregnancy risk and fetal health care system combines the use of machine learning techniques 

in identifying potential pregnancy risks, as well as evaluating the fetus' health status. The AI algorithm uses 

the vital health parameters to predict the possible risks in the early stages. Besides, the system predicts the 

fetal health status based on cardiotocography data to facilitate doctors in making decisions. The system also 

includes additional features such as the provision of interactive dashboards that enable visualization of the 

health trend, and the implementation of a chatbot mechanism that increases patient awareness. 
 

 3.3 Proposed framework 

The design for the pregnancy risk and fetal health care system operates on a hybrid framework combining   

machine learning models with health care functionalities from the user’s perspective, allowing efficient 

health monitoring of mothers and their unborn children. There will be different modules in the framework 

working together. 

First, the patient inputs his/her relevant health parameters such as age, blood pressure, blood glucose level, 

body temperature, and heart rate. Then, these inputs are preprocessed and fed into the machine learning 

models to predict risk levels. While this takes place, doctors can also upload CTG data for analysis and 

assessing the conditions of fetal health. 

Then, there will be a prediction engine module that uses classification algorithms to output health risks of 

patients and classify fetal health. Other than the predicted risk levels for mothers as low, medium, or high 

risks, the system will also determine the conditions of fetus, which can be either normal, suspect, or 

pathological. 

Other features include a dashboard that represents data with graphs and charts showing health condition 

trends. Also, there will be a chatbot module that provides instant advice and health guidelines. Finally, all 

data will be saved in the central database. 
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Table.2. Algorithm Comparison with Other Deep learning methods 

 

 

 Feature / Criteria 

 

       Traditional   

  Healthcare System 

 

     Basic AI Healthcare  

         Systems 

 
Proposed System 

(Pregnancy risk and 
fetal health care 

system) 

 

Risk Prediction 

 

  Manual risk 

assessment based 
on physician experience 

 
    Some machine 
learning- based 
assessments 

High – machine 
learning-based 
assessment involving 
various health 
parameters. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Maternal 

Monitoring 

Hospital checkups at 

fixed intervals 

Inefficient monitoring 
Continuous monitoring 
through dashboards and 

tracking 

 

  Fetal  Health      

       Analysis 

 

Manual interpretation of 

CTGs 

 

Basic automation in 

analysis 

Machine Learning- 

based CTG 

interpretation for 

accurate assessment 

 

Decision Support 

 

  Doctors fully rely on  

     their decision 

 

Partial support 

 
AI-driven decision 

support for physicians 
and patients 

 

Visualization Not available Basic visual 

representation 

Dashboards with 
interactive graphical 

representations 
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3.4 Main Methodology 

In terms of methodologies, the prediction of maternal risk and the evaluation of fetal health would be done 

systematically with the use of machine learning algorithms. To begin with, data collection will take place 

in the first phase whereby maternal health parameters will be acquired from users while CTG data will be 

collected for fetal health. 

Data processing would be done using the prediction module whereby machine learning algorithms are 

used to analyze inputted data. As mentioned earlier, maternal health risk prediction is done using important 

health indicators that would determine the risk level of pregnancy. On the other hand, CTG analysis is done 

to determine fetal health condition in classification form. 

There are various modules that comprise the whole system, which include patient module, doctor module, 

prediction module, dashboard module, chatbot module, and database module. Patient modules allow for 

entering health data and viewing the result, while the doctor module analyzes fetal health data. 

Furthermore, the dashboard module visualizes trends and records in history. 
In summary, prediction results will be presented to the users for further action. 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 

                                                                                     Fig.1.Flowchart 
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The following diagram explains how the process works within the pregnancy risk and fetal health care 

system from patient communication to health predictions and further monitoring. 

First of all, the patient logs in to the system, and enters some health parameters including blood pressure, 

glucose, and body temperature. After that, the system uses machine learning models to make the 

prediction about pregnancy risks and presents it on the dashboard for the patient's convenience. 

The next step is making sure whether the patient wants to connect the doctor. If the patient does not want to 

contact the physician, then he or she can continue monitoring their health and ask some questions 

through the chatbot feature. 

If the patient wants to get connected with the doctor, the request will be sent, and the system will check 

whether the request is accepted or not. In case the request is not approved, the process will end. 

If it is approved, the next steps include filling out CTG (cardiotocography) parameters by the doctor. 

After receiving this information, the system produces some predictions regarding the fetus health state. 

Finally, the process finishes when the doctor analyses the patient analytics and health reports. 

 

 

 3.4.1 Implementation 

The pregnancy risk and fetal health care system implementation consists of building a machine learning-

based app capable of predicting risk associated with maternal patients as well as analyzing the fetus health 

state. The system is composed of several modules, including patient interface, doctor interface, prediction 

module, dashboard, chatbot, and database. 

Implementation Steps -  

Step 1: Environment Setup 

The development environment is prepared using installation of Python and corresponding libraries 

(NumPy, Pandas, Scikit-learn, Flask, Matplotlib). The use of coding environments (VS Code, PyCharm) is 

also involved. 

 

Step 2: Data Gathering 

Data samples are gathered from maternal health records that include parameters such as age, blood 

pressure, glucose level, and body temperature. CTG samples are gathered for analysis of fetal health 

status. 

 
Step 3: Data Preparation 

The gathered data is preprocessed to eliminate the presence of missing values, inconsistencies, as well as 

performing necessary data scaling and normalization processes. 

 

Step 4: Modeling 

Models are built using ML algorithms including Logistic Regression, Decision Trees, and Random 

Forest that are applied on the preprocessed dataset. 
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Fig.2.Implementation of flow chart 

 
Step 5: Model Validation 
Performance evaluation is carried out through accuracy, precision, recall, and F1-score among 

other performance measures to identify the most effective model. 

 

Step 6: System Construction 

In this step, the frontend and backend systems are developed to include the patient and doctor 

modules, which allow inputting of health data and performing CTG data analysis respectively. 

 

Step 7: Integration of Predictive Module 

The model will be integrated in the system to enable making predictions from user inputted information. 

 

Step 8: Implementation of Dashboard 

Graphs and charts are used in creating a dashboard that presents health trends and results.  

 

Step 9: Implementation of Chatbot 

In order to address any queries, a chatbot is included to provide instant assistance.  

 

Step 10: Database Implementation 

 In this stage, a database is put in place to manage all data including user, prediction, and health  histories 

securely. 

 

 

 

 

 

Step 11: System Testing and Deployment 

System testing is done to check its accuracy and effectiveness with various inputs. Later, deployment can 

be done. 
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IV. RESULTS AND DISCUSSION 

 

4.1 System output screenshots and explanation 

 

                                                   fig 3,4 : Patient, Doctor Dashboards 
 

Patient Dashboard provides a summary of one’s health condition during pregnancy through previous 

predictions found in the history table. The history table shows the prediction outcome (Low Risk) with 

date. Moreover, the patient can see the trend chart which illustrates how his/her condition fluctuates 

over time. The pie chart displays the total percentage of the risk distribution (e.g., 100% Low Risk). 

It demonstrates that there is no need to worry about pregnancy as everything is under control. Also, it 

enables users to add new information, contact doctors and get assistance from the chatbot. On the 

contrary, doctor dashboard allows specialists to monitor many people simultaneously. They can check 

their health conditions through the list of patients, evaluate risk distribution, monitor historical data and 

trends, set alerts on high-risk patients,etc. 
 

 

fig 5: Pregnancy risk prediction by uploading a report 

Prediction of pregnancy risk from uploading a file gives an opportunity to the user to predict their 

pregnancy risk without having to enter the information manually. In this functionality, the user 

uploads a file (CSV/Excel format) that has data such as age, blood pressure, blood glucose, body 

temperature, and heart rate. After the file is uploaded, the system processes the data, which is then passed 

into the machine learning model for classification purposes. The machine learning model used could be 

Logistic Regression, Decision Tree, or Random Forest. Once the data is fed into the model, the prediction 

output will either be Low, Medium, or High. 
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Fig 6: Fetal health prediction through uploading a file by doctor 

 

Through the Feature for fetal health prediction by the doctor, medical practitioners will analyze the health 

of the fetus using information on fetal heart rate, movements, and other related information. These pieces 

of information will be entered into the machine learning program where a trained algorithm will predict 

whether the fetus is healthy, suspect, or pathological based on the data provided by the doctor. In this way, 

doctors can diagnose any possible problems and come up with an appropriate treatment measure. The data 

can be displayed on charts. 
 

                                                                   Fig 7: Chatbot for the patient. 

 

This chatbot on the patient interface is a conversational module within the dashboard where individuals can 

pose their pregnancy questions and get instantaneous answers. This acts like an online helper, giving 

information regarding signs, precautions, food, medication, and general advice on maintaining maternal 

well-being. Patients can utilize this module at any time to clear any misconceptions without necessarily 

having to consult the physician immediately. It can also assist the individual in determining when to seek 

medical attention based on the signs or risk probability determined by the system. 
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4.2 Conclusion 

pregnancy risk and fetal health care system is an efficient and intelligent platform for predicting risk during 

pregnancy and ensuring fetal health monitoring. This is due to the integration of machine learning 

algorithms in the system which helps predict pregnancy risks and allows the analysis of fetal health status 

in collaboration with the doctor. 

pregnancy risk and fetal health care system has enhanced the current methods used in maternal health 

provision by incorporating predictive capabilities, monitoring mechanisms, and visualized dashboard 

display. Moreover, it helps promote better user interface and patient accessibility through chatbot 

functions. 

In general, this project has contributed immensely in reducing the reliance of manual diagnoses, promoting 

efficient decision making, and enhancing maternal safety. 
4.3 Future Scope 

The following are some enhancements that can be made to the proposed system to make it more effective 

and scalable: 

1. Integration with wearable devices for real-time health tracking 

2. Implementation of advanced deep learning models to improve prediction accuracy 

3. Creation of a mobile app for ease of access 

4. Integration with hospital information systems to manage the healthcare of patients from one central 

place 

5. Support for multiple languages to attract more users 

6. Advanced chatbot functionality using conversational AI technology 

7. Training using more extensive data sets 
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