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ABSTRACT: Maternal morbidity and mortality remain serious global health concerns despite advancements in
medical care. Many pregnancy-related complications can be prevented through early identification of high-risk cases.
Traditional risk assessment methods rely heavily on manual evaluation and often fail to capture complex relationships
among multiple health factors. Machine learning techniques provide an effective solution by analyzing large healthcare
datasets and identifying patterns that are difficult to detect using conventional approaches. This paper presents a
simplified review of maternal risk prediction using machine learning. It discusses major maternal risk factors,
commonly used machine learning algorithms, data sources, and key challenges related to bias, privacy, and model
interpretability. The study highlights the potential of machine learning systems to support clinicians in early risk
detection and improve maternal health outcomes.
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L. INTRODUCTION

Maternal health plays a crucial role in determining the quality and effectiveness of a healthcare system. Maternal
morbidity refers to health complications occurring during pregnancy or after childbirth, while maternal mortality refers
to deaths associated with pregnancy-related causes. Despite improvements in healthcare infrastructure, maternal deaths
continue to occur due to delayed diagnosis, chronic diseases, and unequal access to medical services.

A significant number of maternal complications can be avoided if high-risk pregnancies are identified at an early stage.
However, traditional clinical methods often depend on limited indicators and do not consider complex interactions
among multiple risk factors. This limitation has increased interest in intelligent data-driven approaches.

Machine learning (ML) has gained attention in the healthcare domain for its ability to process large datasets and
discover meaningful patterns. In maternal healthcare, ML-based prediction models can help identify women at risk of
complications, enabling early intervention and better clinical decision-making. This paper provides an overview of
maternal risk factors and machine learning approaches used for maternal risk prediction in a simplified manner suitable
for academic projects.

II. MATERNAL RISK FACTORS

Maternal risk is influenced by a combination of medical, pregnancy-related, and social factors. These factors often
interact with each other, increasing the likelihood of adverse outcomes.

A. Medical Risk Factors

Pre-existing health conditions significantly affect pregnancy outcomes. Chronic hypertension increases the risk of
preeclampsia and organ damage. Diabetes, including gestational diabetes, may lead to complications such as preterm
birth and surgical delivery. Obesity is another major risk factor associated with hypertension, diabetes, and prolonged
labor. Other conditions such as thyroid disorders, infections, and uterine abnormalities can also negatively impact
maternal health.

B. Pregnancy-Related Complications
Some health issues develop only during pregnancy and require immediate attention. Hypertensive disorders like

preeclampsia and eclampsia are major contributors to maternal mortality. Excessive bleeding during or after delivery,

IJIRCCE©2026 | AnISO 9001:2008 Certified Journal | 489




©2026 IJIRCCE | Volume 14, Issue 1, January 2026 DOI:10.15680/IJIRCCE.2026.140107 1
A BT I D | e-ISSN: 2320-9801, p-ISSN: 2320-9798| Impact Factor: 8.771| ESTD Year: 2013|

33 k\\ m International Journal of Innovative Research in Computer
m ' and Communication Engineering (IJIRCCE)
IJI R GCE (A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal)

G|
infections leading to sepsis, and blood clot formation are also serious pregnancy-related complications.

C. Socio-demographic Factors

Non-medical factors play an important role in maternal health. Very young mothers and women above 35 years of age
face higher risks. Mental health disorders, substance abuse, and domestic violence further increase maternal
vulnerability. Limited access to healthcare services, particularly in rural areas, often results in delayed treatment.

D. Obstetric History

Previous pregnancy outcomes strongly influence future risks. Women with a history of complications such as
preeclampsia, gestational diabetes, or cesarean delivery have a higher chance of facing similar issues in subsequent
pregnancies.

III. MACHINE LEARNING METHODS FOR MATERNAL RISK PREDICTION

Conventional statistical techniques such as logistic regression are commonly used for maternal risk assessment.
However, these methods have limited ability to capture complex and non-linear relationships among multiple variables.
Machine learning algorithms overcome these limitations by learning directly from data.

A. Common Algorithms

Decision Trees classify risk based on clear decision rules.

Random Forest improves accuracy by combining multiple decision trees.

Gradient Boosting algorithms enhance prediction performance through iterative learning.

Support Vector Machines are effective for handling complex feature spaces.

Neural Networks model complex relationships among multiple clinical factors.

These models analyze parameters such as age, blood pressure, glucose levels, body mass index, and medical history to
predict maternal risk levels.

B. Performance Evaluation
Model performance is measured using accuracy, precision, recall, and AUC values. Since severe maternal
complications are rare, data balancing and cross-validation techniques are applied to improve reliability.

IV. DATA SOURCES

Maternal risk prediction models depend on reliable healthcare data. Electronic Health Records (EHRs) provide clinical
and demographic details. Public health datasets support large-scale analysis, while wearable devices allow continuous
monitoring of vital signs.

Natural Language Processing (NLP) techniques help extract useful information from unstructured medical records.
However, challenges such as missing data, inconsistent documentation, and privacy concerns must be addressed.

V. CHALLENGES AND ETHICAL CONSIDERATIONS

Despite its advantages, machine learning in maternal healthcare presents several challenges. Biased datasets can lead to
unfair predictions across population groups. Protecting patient privacy and maintaining data security are critical.
Additionally, complex ML models may be difficult for clinicians to interpret, reducing trust and adoption. Ensuring
model reliability across different populations remains an important research challenge.

VI. CONCLUSION
Machine learning has strong potential to improve maternal healthcare by enabling early prediction of high-risk
pregnancies. These systems support proactive medical interventions and can reduce preventable maternal

complications. Although challenges related to data quality, ethics, and interpretability exist, continued research and
responsible implementation can make ML-based maternal risk prediction a valuable tool in modern healthcare.
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