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Abstract: Obesity is a growing global heafg}) issue that has serious impacts on both
physical and mental health. According to the World Health Organization (WHO),
over 1.9 billion adults worldwide are overweight, with more than 650 million of them
categorized as obese Early detection of obesity is a crucial step to prevent further
complications, however, traditional methods such as Body Mass Index (BMI) have
limitations in distinguishing between muscle mass and body fat. This study aims to
predict an individual's obesity status based on specific attributes using the K-Nearest
Neighbor (K-NN), Naive Bayes, and Random Forest algorithms. The dataset used
was sourced from the Kaggle platform, containing 2,111 records and 16 attributes,
including gender, age, weight, height, frequency of high-calorie foods, physical
activity, and water and vegetable consumption patterns. The research process follows
the data mining stages, including business understanding, data understanding, data
preparfflhn, modeling, evaluation, and documentation. Experiments were conducted
using RapidMiner with a 10-fold cross-validation technique to assess the overall
model performance. The results show that the Random Forest algorithm outperforms
K-NN and Naive Bayes in predicting obesity status. Model evaluation using metrics
such as accuracy, precision, recall, and Fl-score demonstrates significant results in
distinguishing obesity categories. It is hoped that this research can contribute to
developing machine leaming-based health prediction systems that can support
decision-making in the prevention and management of obesity.

Keywords: Obesity, Data Classification, K-Nearest Neighbor, Naive Bayes, Data
Mining.

INTRE)UCTION

Obesity has become an alarming global epidemic. The World Health Organization (WHO) reports that more
than 1.9 billion adults worldwide are overweight, with more than 650 million of them categorized as obese. This
figure continues to increase every year, including in Indonesia, where the prevalence of obesity in adults reached
21.8% in 2021, increasing sharply from 15.4% in 2013 (Khairina et al., 2022). This condition places individuals
at high risk for various chronic diseases, such as type 2 diabetes, cardiovascular disease, and cancer.

Detecting obesity early is a crucial step to prevent further complications (Dahlia et al., 2021). However, the
primary challenge lies in enhancing the accuracy of obesity risk detection using clinical data and relevant risk
factors. Currently, traditional methods such as body mass index (BMI) are often used, but this approach has
limitations, such as the inability to differentiate between muscle mass and body fat. The occurrence of obesity is
influenced by food intake that exceeds the body's needs, lack of physical activity, and genetic factors (Toro &
Lestari, 2023). Efforts to prevent and manage obesity should focus on promoting healthy lifestyles, providing
nutritional education, regulating unhealthy foods and beverages, and supporting individuals in adopting a balanced
diet and engaging in sufficient physical activity (Mustafa & Simpen, 2019). Therefore, a more accurate and
adaptive approach is needed to detect obesity and assess the risk of complications.

Machine learning technology offers innovative solutions to improve the accuracy of obesity detection.
Algorithms such as K-Nearest Neighbor (KNN), Naive Bayes, and Random Forest have been widely used for
predictive analysis in the health sector. However, there is still a gap in understanding which algorithms are most
effective for certain datasets. For example, KNN has high performance on structured datasets but faces efficiency
constraints on large datasets. The K-Nearest Neighbor (KNN) algorithm is a method for classifying new objects
based on their (K) nearest neighbors (Samosir et al., 2021). The shortest distance between training data will be
measured by Euclidean distance and Manhattan distance (Larassati et al., 2022). Naive Bayes is known to be fast
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in the prediction process but less effective when the relationship between features 1s not independent. In addition,
the Naive Bayes Classifier algorithm has excellent performance in several text classification cases (Khairina, et
al., 2022). Random Forest tends to provide more consistent results but requires greater computing resources.
Random Forest builds several decision trees, with output in the form of class mode (classification) or average
prediction (regression) for each tree.

This study aims to evaluate and compare the performance of the three algorithms above in detecting the risk
of obesity. The urgency of research is very high considering the significant increase in the prevalence of obesity
every year. Data from the World Obesity Federation (WOF) estimates that by 2030, 1 in 5 adults in the world will
be obese if current trends do not change. Without appropriate intervention, health systems in various countries,
including Indonesia, will face increasingly heavy burdens.

LITERATURE REVIEW

A literature study was carried out to ensure that the research methodology design was clear, structured, and
based on strong references. The literature study will focus on research relevant to the three machine learning
algorithms that will be compared, namely K-Nearest Neighbor (KNN), Naive Bayes, and Random Forest. This
literature review includes the implementation of these three algorithms in predicting health problems, especially
obesity, as well as evaluating their advantages, disadvantages, and performance based on clinical data and risk
factors. Thus, this literature study becomes the basis for designing a comprehensive research approach and
supports the aim of evaluating the accuracy of each algorithm (Sinaga et al., 2022).

Various previous studies have examined the performance of machine learning algorithms in various domains.
Niar (2022) conducted a comparative study of K-NN, Naive Bayes, and Random Forest for text classification,
with the results showing that Random Forest had the highest accuracy of 92%, superior in handling text with
complex features. Damanik (2021) evaluated a similar algorithm for medical diagnosis, finding that Random
Forest had the highest accuracy (93%) compared to Naive Bayes (88%) and K-NN (85%). On the other hand,
Sinaga (2022) shows that Naive Bayes is superior in spam detection with an accuracy of 94%, compared to
Random Forest (91%) and K-NN (86%), due to its suitability for text data.

Larassati (2022) compared machine learning algorithms for image classification, where Random Forest again
showed superiority with 90% accuracy. In the local context, (Damanik et al., 2021) studied the KNN and SVM
algorithms for unemployment prediction in Lampung Province, showing the advantages of the KNN approach in
classification based on nearest-neighbor similarity. Toro and Lestari (2023) compared classification algorithms for
determining promotion locations for new student admissions, where the decision tree achieved the highest
accuracy of 100%, followed by K-NN (99.61%) and Naive Bayes (84.78%).

Niar (2022) used the Naive Bayes and Particle Swarm Optimization (PSO) algorithms for anemia prediction,
producing an accuracy of 94.02% when using a combination of Naive Bayes and PSO. (Triana, 2023) compared
algorithms for classifying heart disease data and concluded that Naive Bayes provided better and optimal results
with an average accuracy of 0.91 AUC. Finally, (Kartika et al., 2022) used Random Forest to predict liver disease,
achieving an accuracy of 71.33% with an f1 score of 81%. These studies show that machine learning algorithms
have different advantages depending on the type of data and application domain.

Obesity

Obesity 1s a medical condition characterized by excessive body fat accumulation that can harm an individual's
health, with a Body Mass Index (BMI) of 30 or more indicating obesity. As a growing global health issue, obesity
increases the risk of chronic diseases such as type 2 diabetes, hypertension, coronary heart disease, and certain
cancers. Its causes are multifactorial, involving genetic, environmental, behavioral, and psychological factors that
interact complexly. Genetic predispositions influence fat storage, appetite regulation, and metabolism, while
environmental factors like poor dietary habits, lack of physical activity, and modern sedentary lifestyles also
contribute significantly. Additionally, psychological stress can worsen unhealthy eating behaviors, creating a
vicious cycle (Hakim et al., 2017). Obesity impacts not only physical health but also mental and social well-being,
often leading to stigma, discrimination, depression, and low self-esteem, which further perpetuate unhealthy
lifestyles. Effective management requires a holistic approach, including dietary changes, increased physical
activity, cognitive behavioral therapy, and, in some cases, medical interventions such as appetite-suppressing drugs
or bariatric surgery for severe cases. Preventive measures should start early, emphasizing healthy eating and
physical activity through education, community support, and health-promoting policies. Ongoing research
explores new insights into obesity’s causes, including epigenetics, hormonal regulation, and gut microbiota, paving
the way for personalized therapies. Moreover, obesity imposes significant economic burdens due to healthcare
costs and reduced productivity, so investing in prevention and treatment programs is a strategic priority. A
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comprehensive, multi-sectoral approach involving individuals, families, health institutions, policymakers, and
society is essential to effectively reduce obesity prevalence and promote a healthier, more productive population.

K-Nearest Neighbor (K-NN)

The K-Nearest Neighbor (K-NN) algorithm is a supervised learning method commonly used for
classification and regression tasks due to its simplicity and effectiveness. It classifies new data points based on the
majority class of their k-nearest neighbors, which are identified using distance metrics such as Euclidean,
Manhattan, Minkowski, or Hamming distances, depending on the characteristics of the dataset (Aldisa et al., 2022).
The algorithm is easy to implement, adaptable to various data types, and does not require assumptions about data
distribution. However, its performance is significantly influenced by the choice of the k value. A small k can lead
to overfitting, making the model sensitive to noise, while a large k may result in underfitting, causing the
classificatfdh boundaries to become less distinct. Additionally, K-NN requires considerable computational
resources when dealing with large datasets since it calculates distances for every new prediction. In this research,
the K-NN algorithm is utilized to predict obesity status based on specific health-related attributes such as age,
gender, dietary habits, and physical activity levels (Widyaningrum & Yuliana, 2021). The study aims to evaluate
K-NN's perforrfififce in this context, particularly in comparison to other algorithms like Naive Bayes and Random
Forest. Factors such as accuracy, precision, recall, and Fl-score are used to measure the model’s effectiveness.
Considering that the dataset contains diverse attributes with varying scales, preprocessing steps like normalization
are applied to ensure balanced distance calculations. This comparison is crucial to determine K-NN's reliability
and efficiency in health-related predictive modeling, especially for early detection and prevention of obesity-
related complications

Naiv@Bayes

The Naive Bayes algorithm uses a mathematical branching technique by finding the greatest probability of a
classification based on the frequency of each classification against the training data, which is often referred to as
probabilistic theory. The calculation formula for Naive Bayes is as follows:

p ({) _ P(%)IP(X) )

Y P(Y)

In this formula, P(X)P¢X)P(X) is the initial probability of hypothesis X or how likely it is that the hypothesis
1s true without considering the existing data. Next, P(Y/X)P(Y|X)P(Y/X) 1s the probability of Y based on the
conditions of hypothesis X, which represents how likely data Y is to occur if hypothesis X is true. Finally,
P(Y)P(Y)P(Y) is the probability of Y or the likelihood of data occurring without Ensidering the hypothesis
(Ratnawati & Sulistyaningrum, 2020). This approach allows the algorithm to calculate PEX/Y)P(X| Y)P(X/Y), which
is how likely it is that hypothesis X ism: given data Y. This probability value is then used to determine the most
likely class for data Y. Naive Bayes assumes that all features in the data are independent of each other, which
simplifies the calculation but still provides effective results in many applications, including obesity risk prediction
(Witata & Triloka, 2023).

Random Forest

Random forest is a classification method that is carried out by developing the Decision Tree method based on
the selection of random attributes at each node to determine the classification. The classification process is based
on the majority vote from the returned decision tree. Random forest can be built using bagging with random
attribute selection (Sari et al., 2023). The CART (Classification and Regression Tree) method is used to grow
decision trees. The decision tree grows to its maximum size and will not be pruned. So that a collection of trees is
produced which is then called a forest as illustrated in Figure 1. Random Forest is a classification method consisting
of a structured collection of decision trees where independent random vectors are distributed identically and each
decision tree votes a unit for the most popular class on input x (Ramdhani et al., 2022).
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Figure 1. Random Forest Algorithm Model
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Figure 2. Research Flow Diagram

The stages carried out in this study are shown in Figure 2. The initial stage, business understanding, involves
identifying objectives and formulating preliminary strategies. This is followed by data understanding, which
includes data collection, exploratory analysis, and evaluation of data quality. Next, the data preparation stage
processes raw data into a final dataset ready for use, encompassing variable selection, data transformation, and
data cleaning. The modeling stage applies appropriate techniques and calibrations to optimize results, with the
flexibility to revisit the data preparation stage if adjustments are needed. Model evaluation is then conducted to
ensure the model's effectiveness in achieving research objectives while addressing all key aspects of the problem.
Finally, the report preparation stage documents the entire process, research findings, and discussions, presenting
them as meaningful literature.
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Figure 3. Modeling Flow

The first stage of this research involves data collection, utilizing public data sourced from Kaggle. The dataset
used comes from the Kaggle platform (https://www kaggle.com/code/cahyaalkahfi/klasifikasi-obesitas-dengan-
keras-python/input), consisting of 2,111 records. In the data management stage, the main focus is to ene that
the collected data can be processed efficiently, is relevant, and is secure. The dataset includes 16 attributes: Gender,
Age, Height, Weight, family history with_overweight, FAVC (Frequency of consumption of high-caloric food),
FCVC (Frequency of vegetable consumption), NCP (Number of main meals), CAEC (Consumption of food
between meals), SMOKE, CH20 (Daily water consumption), SCC (Calorie consumption monitoring), FAF
(Physical activity frequency), TUE (Time using technology devices), CALC (Calorie consumption monitoring),
and MTRANS (Transportation used). The data processing is conducted using RapidMiner as the primary tool.

The next stage involves the application and testing of methods to achieve the best classification results. The
study applies three main algorithms: K-Nearest Neighbors (KNN), Naive Bayes, and Random Forest. These
algorithms are used to train models with the pre-processed dataset, followed by performance evaluation focusing
on accuracy metrics as the primary benchmark. The classification results are analyzed to determine which
algorithm provides the highest prediction accuracy for obesity classification. The final stage is the evaluation of
the results, which involves analyzing the outcomes of the algorithm testing process to assess their effectiveness
and identify the most reliable model for obesity prediction.

RESULT

The dataset used uses a dataset from Kaggle https://www .kaggle.com/code/cahyaalkahfi/klasifikasi-obesitas-
r/input with a total of 2111 data using rapid miner tools. The attributes used are 16 attributes,
namely Gender, Age, Height, Weight, family history with_overweight, FAVC (Frequency of consumption of
high-calorieacd], FCVC (Frequency of consumption of vegetables), NCP (Number of main meals/Amount of
main food), CAEC (Consumption of food between meals), SMOKE, CH20 (Consumption of water daily/ Daily
water consumption), SCC (Calorigfconsumption monitoring/ Monitoring calorie consumption), FAF (Physical
activity frequency/ Frequency of physical activity), TUE (Time using technology devices), CALC (Calories
consumption monif}ing/ Monitoring calorie consumption), MTRANS (T{hsportation used). The methods used
in this research are K-Nearest Neighbor, Naive Bayes, and Random Forest. This data set is used to predict whether
a patient is likely to be obese.

Selection and application of appropriate modeling techniques is an important step in the data analysis stage.
This is done to ensure that the method used can provide accurate prediction results and is relevant to the research
objectives. In the context of this research, the focus is on predictions related to obesity diseases. The modeling
technique used is data mining, which is the process of extracting significant {Elden patterns or useful knowledge
from large datasets. In data mining, various algorithms can be used to build K-Nearest Neighbor, Naive Bayes,
and Random Forest prediction models.
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The application of data in Rapidminer for Predicting Obesity Using the K-Nearest Neighbor algorithm is shown
in Figure 4.
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Figure 4. Application of data on Rapidminer for Obesity Disease Prediction
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Figure 5. Implementation of Obesity Prediction Using the A-Nearest Neighbor Algorithm on Rapidminer

In Figure 5, the prepared data is iffplemented in the RapidMiner application to make predictions. This process
involves experimentation using the cross-validation method. Cross-validation is a technique commonly used in
EE)del evaluation in the fields of data mining and machine learning. This technique directly divides the dataset
into two main parts, namely training data and testing data. In this research, the data used is supervised data, which
means we have a label or target that we want to predict, namely a person's obesity status based on certain attributes.
The algorithm chosen for prediction fiK-Nearest Neighbor (K-NN).

In the experimental process using cross-validation, the data is divided into several subsets or folds in this study
using Folds 10. Then, the K-NN model is trained using data from these folds alternately, with one fold as testing
data and the other fold as training data. This process is carried out repeatedly until all folds become testing data
once. The goal of cross-validation is to measure the overall performance of the model by considering variations
that may occur in data sharing. Table 1 presents an evaluation of model performance based on accuracy, recall,
and precision metrics applied to each class in the analyzed data. This metric is used to assess how well the model
can classify data as True Normal, True Overweight, True Obesity, and Trilinsufficient. Accuracy measures the
proportion of correct predictions for the entire data, while recall shows the model's ability to detect positive
samples in each class.

Table 1.
Model Performance Based on Accuracy. Recall, and Precision for Each Class
Matrix True Normal | True Overweight | True Obesity | True Insufficient
Akurasi 61,49%
Class Recall | 83,.97% 49.66% 62,04% 61,03%

Table 1. shows that the model has an overall accuracy of 61.49%. For recall metrics, the model has the best
performance in the class True Normal with a recall of 83.97%, which means that most of the data in this category
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can be detected well by the model. However, the recall is for class True Overweight lower, namely 49.66%, which
shows that the model has difficulty recognizing data in this category. Class True Obesity and True Insufficient
have recall values of 62.04% and 61.03% respectively, reflecting moderate model performance in these two
classes. Table 2 displays an evaluation of model performance in terms of precision foiffich prediction class: Before
Normal, Pred Overweight, Before Obesity, and Pre Insufficient. Precision is a metric used to measure the extent to
which a model's positive predictions match the actual class. This metric is important for understanding the accuracy
of model predictions in dealing with various categories of data, especially in the context of imbalanced data.

Table 2.
Precision Class Table in Class-Based Prediction
Matrix Pred Normal | Pred Overweight | Pred Obesity | Pred Insufficient
Class Presisi | 27,70% 71,64% 94,66% 82,18%

Table 2 shows that the model has the highest precision in the class Before Obesity, amounting to 94.66%, which
indicates that positive predictions for this category are almost entirely correct. Precision in class Pred Insufficient
is also high, namely 82.18%, which reflects the model's good performance in classifying data in this category.
Meanwhile, class Pred Overweight has a precision of 71.64%, which shows quite good performance. However,
precision is for the class Before Normal the lowest, namely 27.70%, indicating that many predictions for this
category are misclassified into other classes. This can indicate data imbalance or model weakness in recognizing
the characteristics of the class.

Research Using Naive Bayes Algorithm

Table 3 presents a comparison of the performance of two machine learning algorithms, namely Naive Bayes
and Random Forest, in predicting obesity disease. The comparison is based on three main metrics, namely
accuracy, recall, and precision, which are evaluated for each class (True Normal, True Overweight, True Obesity,
and True Insufficienr). This assessment aims to determine which algorithm is superior in handling data complexity
and providing accurate predictions in each category.

The accuracy results for the two algorithms, Naive Bayes and Random Forest, as shown in Table 3, were
obtained through a series of systematic testing and evaluation processes. The dataset used was sourced from
Kaggle, consisting of 2,111 data entries with 16 relevant attributes related to obesity factors. Before applying the
algorithms, the data underwent preprocessing steps such as cleaning, normalization, and transformation to ensure
EB3imal model performance. Both Naive Bayes and Random Forest algorithms were implemented using
RapidM{ iR, with a 10-fold cross-validation technique applied to measure the consistency and reliability of the
models. This method divides the dataset into ten eqflfparts, using nine parts for training and one part for testing
in each iteration, ensuring that every data point is used for both training and validation. The accuracy of each
model was calculated by comparing the predicted class labels with the actual class labels, and the final accuracy
score represents the average performance across all folds. The Random Forest algorithm demonstrated superior
accuracy (70.02%) compared to Naive Bayes (22.08%), likely due to its ability to handle complex data patterns
and reduce overfitting through ensemble learning techniques, while Naive Bayes showed limitations in managing
attribute dependencies within the dataset.

Table 3.
Comparison of Naive Bayes and Random Forest Model Performance in Obesity Disease Prediction Based on
Accuracy, Recall, and Precision

Metric Naive Bayes | Random Forest
Accuracy 22,08% 70,02%
Class Recall (True Normal) 95,12% 48 43%
Class Recall (True Overweight) | 5,86% 36,90%
Class Recall (True Obesity) 4,63% 93,72%
Class Recall (True Insufficient) | 41.91% 78.68%
Class Presisi (Pred Normal) 16,62% 64,65%
Class Presisi (Pred Overweight) | 32.08% 74.83%
Class Presisi (Pred Obesity) 75,00% 71.34%
Class Presisi (Pred Insufficient) | 37,75% 64,26%

Based on Table 3, the Random Forest model has much higher accuracy (70.02%) compared to Naive Bayes
(22.08%), showing better overall performance in predicting obesity. In terms of recall, Random Forest shows

This is anCreative Commons License This work is licensed under a Creative
BY NG Commons Attribution-NonCommercial 4.0 International License. 7




s Sinkron : Jurnal dan Penelitian Teknik Informatika
Sln kron Volume xx, Number xx, month Year ¢-ISSN : 2541-2019
PENELITIAN TERNIKINFCR DOI : https://doi.org/10.33395/sinkron. xxx.xxx p-ISSN : 2541-044X

consistently higher performance, especially in classes True Obesity (93.72%) and True Insufficient (78.68%),
compared to Naive Bayes which only reached 4.63% and 41.91% for the two classes. However, Naive Bayes
recorded the highest recall in the class True Normal (95.12%) although with overall low accuracy.

For precision metrics, Random Forest also shows superiority over most classes, e.g. Before Normal (64.65%)
and Pred Overweight (74.83%), compared to Naive Bayes which only reached 16.62% and 32.08% respectively.
However, the precision of Naive Bayes is higher in the class Before Obesity (75.00%) compared to Random Forest
(71.34%). Overall, Random Forest shows better and more consistent performance than Naive Bayes in handling
obesity disease prediction data, especially in terms of accuracy and recall in classes with data imbalance.

DISCUSSIONS
Table 4 provides a comparative overview of the accuracy levels of three machine learning algorithms, namely
K-Nearest Neighbor (KNN), Naive Bayes, and Random Forest, in predicting obesity based on the data used. The
purpose of this analysis is to evaluate the extent to which each algorithm can provide accurate prediction results
so that the most effective method can be determined for this case.

13 Table 4.
Comparison of Accuracy Results ot‘ENearest Neighbor, Naive Bayes, and Random Forest Algorithms in
Predicting Obesity
Algorithm Accuracy Level
K-Nearest Neighbor 61,49 %
Naive Bayes 22,08%
Random Forest 70,02%

Table 4 presents a comparison of the accuracy results for three different algorithms: K-Nearest Neighbor (K-
NN), Naive Bayes, and Random Forest, based on the experimental findings. The K-Nearest Neighbor (K-NN)
algorithm achieves an accuracy rate of 61.49%, classifying new data based on its proximity to existing data points.
Naive Bayes, on the other hand, shows a lower accuracy rate of 22.08%. Meanwhile, Random Forest demonstrates
the highest accuracy at 70.02%. These experimental results indicate that REflom Forest outperforms both K-NN
and Naive Bayes in terms of accuracy. The attributes used in this study play a crucial role in determining the
accuracy of the models. Based on the analysis, the attributes that contribute the most to the accuracy of the models
are as follows:

1. Weight (body weight) and height (height)
These two attributes have a high correlation with obesity status since obesity is directly defined through the
combination of weight and height (e.g., by calculating Body Mass Index/BMI). The model leverages this
mathematical relationship to classify the data more accurately.

2. Family history with_overweight
A family history of obesity provides additional information about genetic factors that contribute to obesity.
This attribute helps the model identify individuals at higher risk for obesity.

3. FAVC (Frequency of consuming high-calorie foods)
Consumption of high-calorie foods is one of the main factors causing obesity. This attribute allows the model
to predict individual eating patterns that have the potential to increase weight.

4. FAF (Physical activity frequency)

Physical activity has a negative relationship with obesity. The higher the frequency of physical activity, the

less likely a person is to be obese.
5. CH20 (Daily water consumption)

Water consumption acts as an indicator of a healthy lifestyle. Individuals who consume enough water tend to

have a lower risk of obesity.

The implementation data used in the obesity disease prediction experiment was taken from Kaggle, consisting
of 2111 data with 16 attributes. The algorithms applied in this research are K-Nearest Neighbor (K-NN), Naive
Bayes, and Random Forest, which are processed using RapidMiner software. The experimental process was carried
out using the cross-validation method, which divides the dataset into several subsets to train and test the
performance of the models built by each algorithm.

The first algorithm evaluated was K-Nearest Neighbor (K-NN). This algorithm classifies data based on the
proximity between existing data. Experimental results show that K-NN produces an accuracy of 61.49%, which
can be considered quite adequate although not as good as other algorithms such as Random Forest. This algorithim
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was able to predict the normal class well, producing a recall of 83.97. but the performance is inconsistent in other
classes such as Overweight and Obesity.

The second algorithm is Naive Bayes, which assumes that the features in the dataset are independent of each
other. However, this assumption often does not match real-world data, so this algorithm showed poor results in
this study. The resulting accuracy was only 22.08%, with very poor performance, especially in the Overweight
(5.86%) and Obesity (4.63%) class predictions. These results indicate that Naive Bayes is not suitable for the
obesity dataset used in this study.

The final algorithm evaluated was Random Forest, a decision tree-based ensemble method. This algorithm
gave the best results in the experiment, with the highest accuracy of 70.02%. Random Forest performs excellently
in predicting the Obesity class, with a recall reaching 93.72%, and has stable performance in various other classes.

The results of this study demonstrate that Random Forest outperforms K-NN and Naive Bayes in predicting
obesity, achieving the highest accuracy of 70.02%. This finding aligns with previous research by Aldisa (2022),
which also shows the superiority of Random Forest in handling datasets with complex features. This research
supports previous findings that Random Forest is more effective in handling data with complex features. The low
performance of Naive Bayes in this study is likely due to its limitations in managing datasets with non-independent
features. K-NN demonstrates moderate performance but tends to be less optimal compared to Random Forest. The
low performance of Naive Bayes in this study is likely due to its limitations in handliff) datasets with non-
independent features. K-NN shows moderate performance but tends to be less optimal than Random Forest.

C@CLUSIDN

This research demonstrates the effectiveness of machine learning algorithms—K-Nearest Neighbor (K-NN),
Naive Bayes, and Random Forest—in predicting obesity status based on specific health-related attributes. The
study highlights Random Forest as the most robust algorithm, showcasing its superior capability in handling
complex datasets and providing stable predictive performance. This finding advances the current state of
knowledge by emphasizing the importance of ensemble learning techniques in health prediction models,
particularly for conditions with multifactorial causes like obesity. The research contributes to the development of
more accurate, data-driven decision-support systems that can assist healthcare professionals in early detection and
prevention strategies for obesity-related health risks. Future studies could explore the integration of additional
machine learning models, optimize hyperparameter tuning, or incorporate larger, more diverse datasets to enhance
predictive accuracy and generalizability across different populations. Additionally, implementing these models in
real-world health monitoring systems could provide valuable insights for personalized obesity management and
public health interventions.
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