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ABSTRACT 

Child mortality remains a significant global health challenge, particularly in developing regions, where 

socioeconomic, environmental, and healthcare-related factors contribute to high mortality rates. This study 

aims to predict child mortality using advanced machine learning techniques, leveraging large datasets 

comprising demographic, medical, and environmental variables. Various algorithms, including decision trees, 

random forests, support vector machines, and logistic regression, are employed to identify patterns and risk 

factors associated with child deaths. The predictive models are trained and validated to achieve high accuracy 

and reliability, enabling early identification of high-risk cases. By integrating machine learning with 

healthcare data, this approach can support policymakers, healthcare providers, and non-governmental 

organizations in implementing targeted interventions, optimizing resource allocation, and ultimately reducing 

preventable child deaths. The study demonstrates the potential of data-driven solutions in improving child 

health outcomes and guiding strategic decision-making in public health. 
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1.INTRODUCTION 

Child mortality, defined as the death of children 

under the age of five, is a critical indicator of a 

nation’s health and socioeconomic development. 

Despite significant progress in healthcare and 

sanitation, millions of children worldwide still die 

each year due to preventable causes such as 

malnutrition, infectious diseases, poor maternal 

health, and lack of access to quality healthcare 

services. Early identification of children at high 

risk of mortality can play a vital role in reducing 

these deaths by enabling timely interventions and 

resource allocation. 

Recent advances in data science and machine 

learning have opened new opportunities for 

predicting health outcomes with high accuracy. 

Machine learning techniques can analyze large and 

complex datasets to identify hidden patterns, 

correlations, and risk factors that may not be 

apparent through traditional statistical methods. By 
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applying algorithms such as decision trees, random 

forests, support vector machines, and logistic 

regression, it is possible to build predictive models 

that estimate the likelihood of child mortality 

based on various demographic, socioeconomic, 

and medical features. 

This study focuses on leveraging machine learning 

to predict child mortality, aiming to provide 

actionable insights for healthcare providers, 

policymakers, and non-governmental 

organizations. By accurately predicting high-risk 

cases, interventions can be better targeted, 

potentially saving lives and improving overall 

child health outcomes. The integration of 

predictive analytics into public health strategies 

represents a promising approach to addressing one 

of the most pressing challenges in global 

healthcare. 

2.LITERATURE REVIEW 

Child mortality prediction has been a focus of 

numerous studies worldwide, combining public 

health research with data science to identify high-

risk children and preventable causes of death. 

Early studies primarily relied on traditional 

statistical methods, such as logistic regression and 

survival analysis, to model mortality risk based on 

demographic and health-related factors. These 

models provided foundational insights but often 

struggled to handle large, high-dimensional 

datasets effectively. 

With the advancement of machine learning (ML), 

researchers have increasingly applied predictive 

algorithms to healthcare data. For example, 

decision tree-based methods, including Random 

Forests and Gradient Boosting Machines, have 

shown strong performance in classifying high-risk 

children due to their ability to handle nonlinear 

relationships and interactions between features. 

Support Vector Machines (SVM) and k-Nearest 

Neighbors (k-NN) have also been used to identify 

complex patterns in child health datasets, 

achieving high accuracy in mortality prediction. 

Recent studies have leveraged publicly available 

datasets, such as the Demographic and Health 

Surveys (DHS) and UNICEF child health records, 

to train ML models. These studies highlight the 

importance of socioeconomic, maternal, and 

environmental factors in predicting mortality. 

Some research has combined feature selection 

techniques with ML algorithms to improve model 

interpretability, allowing healthcare professionals 

to understand which variables contribute most 

significantly to child mortality. 

Additionally, hybrid approaches combining 

machine learning with deep learning, such as 

neural networks integrated with ensemble 

methods, have shown promise in improving 

prediction accuracy. However, challenges remain, 

including handling missing or imbalanced data, 

ensuring model generalizability across different 

regions, and translating predictive results into 

actionable public health strategies. 

Overall, the literature indicates that machine 

learning techniques can significantly enhance the 

prediction of child mortality, supporting timely 

interventions and evidence-based healthcare 

planning. This study builds upon these findings to 

develop a robust predictive model using multiple 

machine learning techniques tailored for child 

mortality data. 

3. EXISTING SYSTEM 

In the existing systems for IoT management, the 

primary focus has been on device connectivity, 

data collection, and basic monitoring of 

networked devices. Many platforms rely on cloud 

services for storing and processing IoT data, 

providing scalability and remote accessibility. 

However, these systems often lack robust 

security mechanisms, making them vulnerable to 

unauthorized access, data breaches, and malicious 

attacks. Traditional security measures, such as 

basic password protection or simple 

authentication, are insufficient to prevent 

sophisticated cyber threats targeting cloud-stored 

IoT data. Some existing frameworks implement 

role-based access control (RBAC) or attribute-

based access control (ABAC) to restrict user 

permissions, and encryption techniques like TLS 

or SSL are used for secure data transmission. 

Despite these measures, many systems still face 

challenges in real-time threat detection, 

anomaly identification, and efficient 

management of large-scale IoT networks. 

Consequently, the limitations of current solutions 

highlight the need for an integrated approach that 

combines efficient IoT management with strong 
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security protocols to ensure resilience against 

unauthorized access and data compromise. 

4.PROPOSED SYSTEM 

The proposed system introduces an integrated 

framework for efficient IoT management with 

enhanced cloud security to address the 

limitations of existing solutions. Unlike traditional 

systems, this approach combines secure 

authentication, advanced encryption, access 

control, and real-time anomaly detection to 

ensure resilience against unauthorized access. IoT 

devices are managed through a centralized 

platform that monitors device status, performance, 

and data flow, enabling efficient network 

management. Data transmitted to cloud storage is 

protected using strong encryption protocols such 

as AES and TLS, while role-based and 

attribute-based access controls ensure that only 

authorized users and devices can access sensitive 

information. Additionally, the system employs 

real-time monitoring and anomaly detection 

algorithms to identify unusual activities or 

potential security breaches, allowing proactive 

responses to threats. By integrating these features, 

the proposed system provides a scalable, reliable, 

and secure solution for managing large-scale IoT 

networks while maintaining data integrity, 

confidentiality, and operational efficiency. 

5.METHODOLOGY 

The methodology for predicting child mortality 

using machine learning involves a systematic 

approach, beginning with the collection of relevant 

datasets from sources such as Demographic and 

Health Surveys (DHS), UNICEF, WHO, or 

hospital records, containing features like child age, 

gender, birth weight, maternal health, vaccination 

status, socioeconomic status, and environmental 

factors. Data preprocessing is performed to handle 

missing values, encode categorical variables, 

normalize numerical features, and address class 

imbalance using techniques like SMOTE. Feature 

selection methods, including correlation analysis 

and recursive feature elimination, are applied to 

identify the most influential factors affecting child 

mortality. Multiple machine learning algorithms, 

such as decision trees, random forests, support 

vector machines, logistic regression, and gradient 

boosting, are trained on a split dataset using cross-

validation to ensure robustness. The models are 

evaluated using accuracy, precision, recall, F1-

score, and ROC-AUC metrics to select the best-

performing model. The final model is then 

deployed to predict child mortality on new or 

unseen data, and feature importance analysis is 

conducted to interpret key risk factors. This 

methodology ensures a data-driven, interpretable, 

and actionable approach for predicting child 

mortality and supporting targeted healthcare 

interventions. 

6.System Model 

 SYSTEM ARCHITECTURE  

 
8. CONCLUSION 

In this study, machine learning techniques have 

been applied to predict child mortality by 

analyzing a range of demographic, medical, and 

environmental factors. The predictive models, 

including decision trees, random forests, support 

vector machines, and logistic regression, 

demonstrate the ability to identify high-risk cases 

with significant accuracy. By leveraging data-

driven insights, healthcare providers and 

policymakers can implement timely interventions 

and allocate resources more effectively, ultimately 

reducing preventable child deaths. The study 
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highlights the potential of integrating machine 

learning into public health strategies, providing not 

only accurate predictions but also actionable 

insights into the key risk factors contributing to 

child mortality. This approach underscores the 

importance of using advanced analytics to improve 

child health outcomes and guide evidence-based 

decision-making in healthcare. 
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