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Abstract — Al-powered systems, fueled by data science
techniques, offer the ability to analyze diverse sets of
health data from medical histories and lab results. By
applying Al algorithms to this data, Al can predict
potential pregnancy risks. Proposed data-driven
approach bridges gaps in traditional maternal care,
especially in remote or underserved areas where access
to healthcare professionals may be limited. Al-powered
pregnancy care represents a significant leap forward in
maternal healthcare, offering innovative solutions for
predicting risks, providing personalized care, and
enhancing patient outcomes. The rise of Al provides a
promising solution by offering automated, data-driven
approaches for disease detection, leading to faster and
more accurate diagnoses.Al serves as a powerful tool in
the medical field, enabling the early and accurate
detection of various diseases.
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I. INTRODUCTION

Maternity care is critical for ensuring the health
and well-being of both mother and child. Early
identification of risk factors during pregnancy is
crucial for preventing complications. Traditional
methods of maternity risk assessment rely heavily on
medical expertise and manual analysis, which can be
time-consuming and prone to human error. With the
advent of Al, it is now possible to automate and
enhance the prediction of maternity risk levels and
potential maternal diseases, providing more accurate
and timely interventions. Disease detection, a critical
aspect of healthcare, involves identifying the
presence of medical conditions at an early stage,
which is crucial for timely intervention and
treatment[1]. However, traditional diagnostic
methods often rely on manual analysis of medical
data by healthcare professionals, which can be time-
consuming, prone to human error, and limited by the
availability of medical experts. In recent years, the
rapid advancement of Al has transformed various
industries, and healthcare is no exception. Disease

detection, a critical aspect of healthcare, involves
identifying the presence of medical conditions at an
early stage, which is crucial for timely intervention
and treatment. This has led to significant
improvements in both the speed and accuracy of
disease detection, enhancing clinical decision-
making and enabling early diagnosis of diseases [2]

Il. RELATED WORK

Pregnancy Line: A Visual Analysis System for
Pregnancy Care and Risk Communication. Et.al. Li
Li, Zhigui Liu, Xiao period for most women and a
period that has significant impacts for newborns.
Many pregnancies have an increased risk for
complications for a variety of reasons[3].
Fortunately, early prenatal care and regular
examination can help women have healthy
pregnancies and deliver with fewer complications
However, current research shows that many
expectant mothers do not have a clear understanding
of the pregnancy process due to the complexity of
medical information and inadequate attention from
caregivers. Therefore, in this work, we collected data
on expectant mothers requirements and investigated
the various medical treatments during pregnancy and
the correlations between possible symptoms and
newborn diseases[4]. Based on the above knowledge,
we then develop visual analytic system named
Pregnancy Line, which presents a pregnancy care
plan and information on the medical examinations at
each pregnancy stage using a series of vivid visual
metaphors.[5]

Explainable Al based Maternal Health Risk
Prediction using Machine Learning and Deep
Learning. Et.al. Anika Rahman, Md. Golam Rabiul
Alam. The significance of prenatal care is
highlighted since effective maternal health care
increases the probability of a successful pregnancy
and a healthy baby[6]. One of the most crucial aspects
of pregnancy is the diagnosis of high risk pregnancy,
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which can be extremely beneficial to expectant
mothers. Early diagnosis can also lower maternal
mortality and morbidity. The goal of this study is to
apply machine learning and deep learning algorithms
to determine the risk level based on pregnancy risk
factors[7]. The analysis of risk factors in this study
has been conducted using an existing dataset
(Maternal Health Risk Data), and a comparison of
various machine learning and deep learning
algorithms reveals that the Gradient Boosting
algorithm provides the highest accuracy in terms of
risk level prediction, with an accuracy of
90.640percent. Additionally, we have implemented
Explainable Al (LIME and SHAP) to discover the
exact explanation of the prediction that has been
made. [8]

Early Prediction of Maternal Health Risk Factors
Using Machine Learning Techniques. Et.al. MD
Assaduzzaman, Abdullah Al Mamuni. Nowadays,
maternal health issues are one of the most challenging
issues all over the world. Many women die each year
during pregnancy and after delivery, which is a major
cause of infant mortality. In rural areas, pregnant
women face various difficulties and challenges,
including a shortage of doctors, inadequate
knowledge, a lack of public clinics, infrastructure
issues, and transportation issues[9]. The mother’s
pregnancy is the major cause of the infant’s poor
health, rather than any other factors that may have
arisen after childbirth. Significant roles are played by
maternal risk factors such as the mother’s chronic
condition, age, nutrition, and other medical assistance
during pregnancy. Recent developments in Artificial
intelligence methods, particularly machine learning
models, have made it easier to make predictions in a
variety of disciplines. We can identify the primary
maternal risk factors that can lead to newborn child
and maternal mortality using machine learning
techniques. [10]

Disease Prediction using Machine Learning
Algorithms. Et.al. Sneha Grampurohit, Chetan
Sagarnal[11].The development and exploitation of
several prominent Data mining techniques in
numerous real-world application areas (e.g. Industry,
Healthcare and Bio science) has led to the utilization
of such techniques in machine learning
environments, in order to extract useful pieces of
information of the specified data in healthcare
communities, biomedical fields etc. The accurate
analysis of medical database benefits in early disease

prediction, patient care and community services[12].
The techniques of machine learning have been
successfully employed in assorted applications
including Disease prediction[13]. The aim of
developing classifier system using machine learning
algorithms is to immensely help to solve the health-
related issues by assisting the physicians to predict
and diagnose diseases at an early stage. A Sample
data of 4920 patients’ records diagnosed with 41
diseases was selected for analysis. [14]

I1l. PROBLEM STATEMENT

To improve maternal healthcare outcomes, there is a
critical need for an accurate and timely system that
can assess maternity risk levels and detect diseases.
Traditional methods for identifying complications
during pregnancy rely on manual analysis of clinical
data and expert judgment, which can be prone to
human error and delays in diagnosis. These
challenges are further amplified in resource-limited
settings where access to skilled healthcare
professionals is scarce.

IV. OBJECTIVES

Pregnancy risks and complications early on by
analyzing a variety of health data sources.

Healthcare interventions tailored to each expectant
mother’s unique conditions.

Maternal and fetal outcomes by providing timely,
data-driven decisions for healthcare providers

V. SYSTEM ARCHITECTURE

Fig.1 an architecture diagram is a graphical
representation of a set of concepts, that are part of
an architecture, including their principles, elements,
and components. It gives the overall structure of
the application.
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Fig 1. System Architecture
VI. ANALYSIS AND DESIGN

1. Analysis Model

Our system uses machine learning models for
predicting disease presence and pregnancy risk levels
based on health parameters (Fig.2).

1.1 ML Models Used

Disease Prediction: Uses SVM to classify diseases
like diabetes and hypertension based on blood
biomarkers.

Risk Level Prediction: Uses Random Forest to
classify pregnancies into low, medium, and high risk
based on physiological data.

1.2 Model Evaluation

Accuracy, Precision, Recall, and F1 Score ensure
reliable predictions.

2. System Design

2.1 Architecture

The system consists of:

1. Data Collection: Gathers patient data.

2. Preprocessing: Cleans and normalizes data.

3. ML Model Processing: Predicts diseases and risk
levels.

4. Results Visualization: Displays insights on a
dashboard.

2.2 Data Flow

1. User inputs health data.
2. ML model predicts disease & risk level.
3. Results displayed for healthcare use.

Registration

Login

Text Dataset Import

Pre-processing
Feature Extraction

Classification (SVM/RF)

Detect Pregnancy Risk Level
and Disease

C)

Fig 2. Activity Diagram
VII.DISCUSSION

Maternity pain encompasses the physical and
emotional challenges that women experience during
pregnancy, labor, and the postpartum period. This
pain can range from the common discomforts of
pregnancy, to the intense contractions of labor. Labor
pain is often described as one of the most intense
forms of pain, driven by powerful uterine contractions
and the stretching of tissues during childbirth.
Following delivery, postpartum pain can continue,
particularly if there were complications, tears, or if a
cesarean section was performed. Disease detection is
a critical aspect of healthcare, aiming to identify
illnesses early to improve patient outcomes and
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prevent widespread transmission. With
advancements in technology, disease detection has
evolved significantly from traditional diagnostic
methods to include modern approaches and Al-based
systems.

VIII. METHODLOGY

Data Collection:

For our ML-driven pregnancy care system, we have
collected data from various hospitals, community
clinics, and maternal healthcare facilities using a
form-based risk monitoring system. The datasets
have been curated to assess maternal health
conditions and predict possible complications during
pregnancy.

We have used two primary datasets to support our
machine learning model:

1. Disease Prediction Dataset — Focuses on
identifying specific diseases based on blood
biomarkers[15].

e Dataset Dimensions: The dataset consists of
2351 samples with 25 Kkey health-related
features.

2. Risk Level Prediction Dataset — Predicts
pregnancy risk levels based on key physiological
parameters[16].

e Dataset dimensions: The dataset consists of 1014
samples with 6 key features.

Data Preprocessing:
To ensure accurate predictions in our ML-driven
pregnancy care system, we performed the following
preprocessing steps:

1. Data Cleaning

e Handled Missing Values using mean/mode
imputation.

¢ Removed Duplicates to prevent bias.

2. Data Transformation
Feature Scaling: Min-Max Scaling for normalization.

3. Feature Engineering

Feature Selection: Used Correlation Analysis &
Recursive Feature Elimination (RFE).

Feature Used: 14 out of 25 features are used.

e  Glucose
e  Cholesterol
e Hemoglobin

e Platelets

e WBC

e RBC

e Insulin

e BMI

e Systolic BP
e Diastolic BP
e HbAlc

e Heart Rate
e Troponin

e  C-reactive Protein

4. Data Splitting

80% Training | 20% Testing for model evaluation.
Algorithms

1. SVM (Support Vector Machine)

Support Vector Machine (SVM) is a powerful
supervised machine learning algorithm used for
classification, including predicting pregnancy risk
levels (e.g., "High Risk" or "Low Risk"). SVM works
by finding the optimal boundary, called a hyperplane,
that separates data points from different classes. This
hyperplane is determined by maximizing the margin
between the closest data points of each class, known
as support vectors. The goal is to create the widest
possible margin, making the model robust and
accurate.

For pregnancy risk prediction, we use health
parameters like age, systolic and diastolic blood
pressure, blood sugar, body temperature, and heart
rate. The data is first preprocessed through
normalization to ensure all features are on the same
scale. An SVM model is then trained using a labeled
dataset, where each patient's risk level is known.
Depending on the dataset's nature, we can use
different kernel functions (like linear or radial basis
function) to handle both linearly and non-linearly
separable data.

Once trained, the SVM model can predict the risk
level of new patients based on their health metrics. If
the model's decision function value is positive, it
classifies the patient as "High Risk™; otherwise, it
classifies them as "Low Risk". This method is
effective in identifying at-risk pregnancies, helping
healthcare providers take preventive measures.
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2. Random Forest

A supervised machine learning algorithm frequently
utilized in classification and regression issues can be
Random Forest. It is based on the idea of ensemble
learning , which joins together several classifiers to
address a complicated problem. By creating decision
trees for several classifiers and using the majority
vote for ranking, it enhances model performance. We
get an accuracy of 90.148% from the train-test split
method and 84.402% from the k-fold cross validation
method.

IX. CONCLUSION

The integration of artificial intelligence (Al) and data
science into maternal healthcare represents a
transformative approach to pregnancy care and
disease detection. Al-driven solutions offer
significant advantages over traditional healthcare
models by enabling early detection of risk and more
efficient use of healthcare resources. These
technologies enhance the ability of healthcare
providers to offer tailored, proactive, and timely
interventions, ensuring better health outcomes for
both mothers and babies. Maternity pain detection
could focus on improving predictive accuracy
through advanced Al models and expanding
wearable technology integration for continuous,
personalized monitoring. Multiple disease detection
could explore federated learning for data privacy and
improve multimodal data fusion for more accurate
diagnostics.
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