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Abstract

Obesity is a growing global health issue that significantly contributes to the
development of chronic diseases such as diabetes, cardiovascular disorders, and
metabolic syndromes, making early detection essential to support preventive
healthcare strategies. This study aims to implement the Gradient Boosting algorithm to
classify obesity risk based on medical data obtained from the UCI Machine Learning
Repository, which includes information on eating habits, physical activity, and individual
characteristics. The research methodology involves several stages, including data
preprocessing, transformation, normalization, class mapping, and dataset splitting into
training and testing sets with a ratio of 70:30. The Gradient Boosting model is
constructed using multiple decision trees in an iterative manner to improve
classification performance, categorizing individuals into obese and non-obese classes.
Model evaluation is conducted using accuracy, precision, recall, and F1-score metrics.
The experimental results indicate that the model achieves an accuracy of over 90%, with
a relatively small gap between training and testing performance, demonstrating good
generalization capability without overfitting. These findings confirm that Gradient
Boosting is an effective approach for obesity risk classification and has strong potential
to support intelligent healthcare systems in enabling data-driven decision-making for
early prevention and treatment.
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INTRODUCTION

Obesity is one of the major public health challenges whose prevalence continues to
increase globally. This condition not only affects an individual’s physical health but also
reduces overall quality of life. Obesity is closely associated with various chronic diseases,
including diabetes mellitus, cardiovascular diseases, and other metabolic disorders.
Therefore, early identification of obesity risk is crucial to minimize long-term health
impacts.

The rapid development of information technology has opened opportunities to
utilize medical data as a source of valuable information in healthcare systems. Data such
as eating habits, physical activity levels, and demographic characteristics can be
analyzed to identify patterns related to obesity risk. In this context, machine learning
emerges as a powerful tool that can process large amounts of data and generate
predictive models based on historical patterns.
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Classification techniques in machine learning are widely used to categorize data into
specific groups based on their characteristics. One of the effective algorithms is
Gradient Boosting, which is an ensemble learning method that combines multiple weak
learners to produce a strong predictive model. This algorithm works iteratively by
minimizing prediction errors from previous models, resulting in improved accuracy.

Based on these considerations, this study aims to apply the Gradient Boosting
algorithm to classify obesity risk using medical data. The results are expected to
contribute to the development of intelligent health information systems that can assist
healthcare professionals in making more accurate and data-driven decisions.

METHOD

This study adopts a systematic approach consisting of data collection, preprocessing,
modeling, and evaluation stages. The dataset used is obtained from the UCI Machine
Learning Repository, containing 2,111 records and 17 attributes that describe eating
habits, physical activities, and individual characteristics from several countries. The data
preprocessing stage plays a crucial role in ensuring data quality before modeling,
including data cleaning to handle missing values, transformation of categorical variables
into numerical form using one-hot encoding, and normalization using the Min-Max
Scaler to ensure all features are within the same range. Additionally, the original
dataset, which consists of seven obesity categories, is simplified into two main classes,
namely obese and non-obese, to focus the model on binary classification. After
preprocessing, the dataset is divided into training data (70%) and testing data (30%),
where the training data is used to build the model and the testing data is used for
performance evaluation. The classification model is developed using the Gradient
Boosting Classifier with parameters such as n_estimators =100, learning_rate = 0.1, and
max_depth = 4, where the algorithm builds multiple decision trees sequentially, with
each new tree aiming to correct errors from previous ones. Model evaluation is
conducted using several performance metrics, including accuracy, precision, recall, and
F1-score, to provide a comprehensive assessment of the classification performance.

RESULTS AND DISCUSSION

The results of this study indicate that the Gradient Boosting model demonstrates
strong performance in classifying obesity risk based on medical data. The model
achieves an accuracy of 90.38% on testing data, with a relatively small difference
compared to the training accuracy, indicating good generalization capability and no
overfitting. Further evaluation using classification metrics shows balanced performance
across both classes, where the precision reaches approximately 93% for the non-obese
class and 88% for the obese class, while recall values are around 89% and 92%,
respectively. The F1-score values for both classes are also consistent, approximately 0.91
and 0.90, indicating a good balance between precision and recall. In addition, the
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confusion matrix analysis reveals that the model correctly classifies most instances, with
303 true negatives and 270 true positives, while the number of misclassifications
remains relatively low, consisting of 37 false positives and 24 false negatives. These
results demonstrate that the Gradient Boosting algorithm is effective in capturing
complex patterns within the dataset through its iterative learning mechanism, where
each subsequent model improves the errors of the previous one. Therefore, the model
is considered reliable and suitable for medical data classification tasks, particularly in
identifying obesity risk, and shows strong potential for implementation in healthcare
systems to support early detection and decision-making processes.

CONCLUSION

This study concludes that the K-Means clustering method is effective in grouping
regencies/cities in Indonesia based on waste management performance using variables
such as waste generation, waste reduction, and waste handling. The results
demonstrate that each cluster represents distinct characteristics, reflecting differences
in the effectiveness of waste management across regions. The evaluation using
Silhouette Score and Davies-Bouldin Index indicates that the clustering model produces
a sufficiently good structure, confirming its reliability in identifying patterns within the
data. In addition, the implementation of results through a Streamlit-based user interface
enhances accessibility and facilitates user understanding of the clustering outcomes.
Therefore, this study provides a data-driven approach that can support policymakers in
identifying priority regions and formulating more targeted waste management
strategies. Future research is recommended to incorporate additional variables, explore
alternative clustering methods, and conduct further analysis to improve the accuracy
and depth of insights related to waste management in Indonesia.
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