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Abstract 
Data mining is the process of using machine learning, statistical, and other 
database systems techniques to extract useful, hidden patterns from large data sets. 
It is beneficial for decision-making and prediction tasks across various domains. In 
the healthcare domain, data mining has been recognized as crucial for analyzing 
patient data to enhance the precision of patient diagnosis, provide best practices in 
treatment, and improve the ability to predict disease. Recent advances in   
Artificial Intelligence (AI) and Machine Learning (ML) have shown remarkable 
potential to transform diabetic data by enabling predictive, personalized, and 
data-driven healthcare systems.  This study presents a comprehensive comparative 
analysis of multiple AI-driven models for the   robust early prediction and clinical 
evaluation of Diabetes. By utilizing the Best First Search algorithm for feature 
selection in conjunction with Support Vector Machine and Naïve Bayes classifiers 
to identify the most significant attributes in the dataset, our study seeks to 
enhance predictive performance. With an accuracy of 91.34%, our analysis 
showed that the SVM (Support Vector Machine) with Best First Search performed 
better than the other classifiers, while the Naive Bayes classifier with Best-First 
Search produced a reasonable result, with an accuracy of 87.88%. To improve the 
diabetes prediction set for early diagnosis and health management, the results of 
this study demonstrate the effective application of combining feature selection with 
classification. 
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INTRODUCTION
Machine learning applies to multiple algorithms 
that learn from previous data to make 
predictions. It uses computer algorithms to 
improve its task performance with each iteration 
of the task, by optimizing mathematical models 
with training data [1]. The field of data mining is 
an emerging multidisciplinary area of computer 
science, which combines the traditional 
principles of machine learning, database 

management systems, artificial intelligence, and 
statistical computation [2]. Data mining is a 
subset of artificial intelligence that utilizes large 
datasets to uncover meaningful information 
hidden in unrecognized patterns. It is 
increasingly employed in healthcare for clinical 
diagnostics and disease prediction. [3]. ML 
methods are broadly applicable to the fields of 
image recognition, natural language processing, 
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and predictive analytics [4]. The main objective of 
data mining is to obtain relevant, high-value 
information from the data sets and to provide it 
to the users in an understandable and correlated 
form [5]. That type of information could benefit 
many kinds of decision-making systems in any 
organization [6].  
Data mining is the process of identifying 
patterns, correlations, and trends in large datasets 
to transform raw data into meaningful 
information. It is a crucial part of data analytics, 
helping businesses make informed forecasts and 
decisions by revealing hidden relationships 
through statistical and machine learning 
techniques [7]. It has additional consequences in 
healthcare facilities. It smooths the progress of 
health organizations to precisely as well as 
pigeonhole the inefficiencies, also to reduce large 
expenditures [8]. Data mining is useful in the 
health sector for numerous numbers of vital 
applications, supporting a variety of important 
applications, some of which are precise diagnoses, 
effective risk management, clinical decision 
support systems (CDSS), and innovation in 
medical research [9].  Adding technology to day-
to-day life has become crucial, significantly 
streamlining routine tasks. IoT enables M2M 
communication through innovative information-
sharing methods and supports P2M connectivity. 
It manages information queries and carries out 
instructions on a variety of hardware devices with 
different functionalities. The emergence of 
existing technologies has fundamentally 
transformed human existence [10]. With the 
assistance of data mining, recognizing risk factors 
and associating indications with historical 
information will allow early action to enhance 
clinical outcomes and reduce healthcare costs. 
For example, predictive models can flag patients 
who may be at risk for chronic diseases based on 
lifestyle, genetic, demographic, and bio specimen 
data. [6] 
 
DIABETES DISEASES: 
Diabetes is a lifelong illness affecting millions 
worldwide. It involves high blood glucose levels. 
And is an important cause of death. It may result 
in critical downstream effects such as heart 

disease, neuropathy, and kidney failure. 
Demographic factors like population growth and 
population aging, along with way of life factors 
like urbanization, poor diet, and decreased 
physical activity, will steadily increase the global 
burden of diabetes and its associated problems 
[11]. Diabetes is a long-term condition caused by 
evaluated blood glucose levels due to limited 
production of insulin or poor insulin response. 
This condition is estimated to affect 853 million 
adults globally in 2025, with estimates of 1.31 
billion adults by 2050 [12]. This condition leads 
to approximately 1.6 million deaths annually due 
to complications. Insulin, a hormone secreted by 
the pancreas, regulates glucose uptake into cells 
for energy. If left unmanaged, diabetes is a critical 
complication that is more likely to occur, such as 
cardiac failure, nerve damage, and long-lasting 
vision loss [13]. 
The three major types of diabetes include: 
Type 1 Diabetes.  Here pancreatic beta cells are 
destroyed by the immune system in this 
autoimmune condition, resulting in little to no 
insulin production and requiring lifelong insulin 
treatment. [14]. 
Type 2 Diabetes: It represents over 90% of all 
diabetes cases, is mostly affected by insulin 
defiance, regularly related to fatness and a lack of 
physical activity. Management usually concerns 
lifestyle changes, medical treatment such as 
metformin, and, in some cases, insulin therapy.  
Gestational Diabetes involves hyperglycemia 
during pregnancy, typically diagnosed between 
24–28 weeks, increasing risks of maternal and 
fetal complications, such as preeclampsia and 
future Type 2 diabetes [15]. 
 
LITERATURE REVIEW 
Utilizing advanced technologies, numerous 
research studies have explored how machine 
learning and deep learning are used in medical 
areas, since they can significantly increase the 
accuracy of diabetic disease prediction This 
section shows studies that made use of publicly 
available datasets, including data from Kaggle, 
local hospitals, and labs, are shown in this 
section. 
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Rastogi, R., & Bansal, M. (2023) [16] established 
a framework to identify and prevent diabetes 
using the Naïve Bayes, Random Forest, Support 
Vector Machine, and Logistic Regression 
classifiers. They used a Kaggle dataset, statistically 
pre-processed, and then fitted each classifier, 
finally evaluating their respective performance 
based on accuracy. The Logistic Regression 
achieved the highest performance with an 
accurate score of 82.46%. Fadnavis, R., et al. 
(2021) [17] A framework was built to predict 
heart disease using the 14-attribute-Cleveland 
dataset, and employed the Naïve Bayes classifier, 
achieving 85.25% accuracy. You can see from 
their work the strength of machine learning 
algorithms in helping to analyze complex medical 
datasets to identify risk factors. 
Sisodia, D., et al. (2018) [18] proposed a 
framework for predicting diabetes by applying 
data mining, supervised learning methods. The 
researchers applied Naïve Bayes, Support Vector 
Machine, and Decision Tree, then examined the 
performance of each algorithm. Their study 
reported that Naïve Bayes achieved 76.3% 
accuracy, Support Vector Machine achieved 
65.1%, and the Decision Tree model achieved 
73.82%. Vijayarani, S., & Dhayanand, S.  (2015) 
[19] developed a framework that predicts kidney 
disease with data mining classification methods, 
implementing and comparing two machine 
learning models: Naïve Bayes and Support Vector 
Machine (SVM). Researchers measured the 
models with different metrics and observed 
70.96% accuracy for Naïve Bayes and 76.32% 
accuracy for SVM. 
Zriqat, I. A., et al. (2016) [20]. They conducted a 
broad study that used data mining classification 
methods to predict heart disease. The researchers 
trained and tested Decision Tree, Random 
Forest, SVM, and Naïve Bayes on the Cleveland 
heart disease dataset. SVM achieved the 
maximum accuracy of 76.57%. Singh, M. S., et 
al. (2024) [21] recommended a framework for 
predicting congestive heart failure (CHF) and 
They applied multiple algorithms—DT, NB, 
KNN, SVM, RF, LR, and DNN—and used a 
C4.5-based preprocessing method for feature 
selection. and KNN for missing data imputation, 

after comparing the results of the algorithms, it 
was found that the Support Vector Machine 
model achieved the top accuracy of 85.13%. 
Similarly, Sakib, S., et al. (2021) [22] investigated 
the efficiency of machine learning methods for 
diabetes using the PIMA Indian Diabetes 
Dataset. They applied various algorithms, 
including Decision Tree (DT), Logistic 
Regression (LR), XGBoost, Support Vector 
Machine (SVM), K-Nearest Neighbors (KNN), 
and Random Forest (RF).  A top accuracy of 
80.21% was reached by the SVM algorithm, 
according to their analysis. Roman, M. et al. 
(2022) [8] proposed a machine learning 
framework for predicting cardiovascular disease, 
employing K-Nearest Neighbors (KNN) and Fuzzy 
KNN classifier with an emphasis on feature 
selection during preprocessing. They explored 
three preprocessing methods: simple 
preprocessing, symmetric uncertainty, and a 
genetic search algorithm. The Fuzzy KNN model 
achieved accuracies of 65% with simple 
preprocessing, 74% with symmetric uncertainty, 
and 75% with the genetic search algorithm. In 
contrast, the standard KNN model demonstrated 
higher performance, yielding 90% accuracy with 
simple preprocessing, 93% with the genetic 
search algorithm, and 95% with symmetric 
uncertainty. 
Kangra, K., & Singh, J. (2023) [23] They applied 
GA-based feature selection in their study, 
boosting the performance of machine learning 
algorithms for diabetes prediction. They applied 
these algorithms directly to the diabetes datasets 
and compared model performance with and 
without GA in the preprocessing stage. The 
results demonstrated that using GA for feature 
selection notably enhanced the accuracy of the 
predictive models. Zeinalnezhad, M., & 
Shishehchi, S. (2024) [24] propose a hybrid 
method integrating a data mining classifier with a 
meta-heuristic method to forecast diabetes in 
patients. Datasets are obtained from the UC 
Irvine Machine Learning Repository, and 
Researchers evaluated Genetic algorithm along 
with SVM, Random Forest, and Neural Network 
to find the most effective predictive model for 
diabetes. The results indicate that the Support 
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Vector Machine (SVM) obtained an accuracy of 
72%, whereas both the Genetic Algorithm–
optimized SVM (GA-SVM) and Random Forest 
(RF) achieved 74%. The Neural Network (NN) 
reached 70% accuracy. GA-SVM and RF showed 
equal, higher performance among all the 
models." 
El-Sofany, H., et al. (2024) [25] developed a 
machine learning-based approach, integrated into 
a mobile application, for predicting diabetes. To 
identify the method that generates the most 
accurate diabetes prediction. The experiment 
includes ten machine learning (ML) classification 
approaches, such as logistic regression, random 
forest, KNN, decision tree, bagging, AdaBoost, 
XGBoost, voting, SVM, and Naive Bayes. They 
trained their models using the PIMA and private 
datasets and evaluated their performance. The 
highest accuracy, 83.1%, was attained with the 
XGB algorithm when combined with the 
SMOTE method. Guleria, P., et al. (2024) [26] 
proposed a framework combining Shapley 
Additive Explanations (SHAP) and Data Science 
as a Service with ML to predict diabetes. They 
utilized the PIMA dataset for training models and 
evaluated their performance. The results were as 
follows: Decision Tree (68.8%), SVM (76.6%), 
KNN (70.7%), Naïve Bayes (75.4%), AdaBoost 
(75.9%), Bagged Tree (76.0%), and Neural 
Network (77.9%) 
Alkalifah, B., et al. (2025) [27] investigated 
various machine learning-based regression 
techniques to predict fluctuations in diabetes 
levels. They applied Neighborhood Component 
Analysis for feature reduction and evaluated their 
models' performance. The models achieved the 
following accuracies: Linear Regression (LR) 
78.33%, Linear Regression with Stochastic 
Gradient Descent (LRSGD) 78.33%, Support 
Vector Machine (SVM) 80%, Gaussian Process 
Regression (GPR) 89.59%, Boosted Decision 
Tree Ensemble (BSTE) 92.04%, Bagged Decision 
Tree (BDT) 92.58%, Stepwise Regression (SW) 
77.96%, and Artificial Neural Network (ANN) 
79.46%. Modak, S.K.S., Jha, V.K. (2024) [28] 
developed a disease prediction system for diabetes 
using different machine learning methods, 
aiming to enhance early discovering and 

interference for diabetes. They sourced datasets 
from Kaggle and applied Principal Component 
Analysis (PCA) for feature selection. Their 
models accomplished as following accuracies are 
XGBoost (0.94), LightGBM (0.947), CatBoost 
(0.954), AdaBoost (0.946), Bagging (0.909), 
Random Forest (0.928), Support Vector Machine 
(SVM) (0.81), Naïve Bayes (NB) (0.783), and 
Logistic Regression (LR) (0.787). 
Bigdeli, S. K., et al. (2025) [29] utilize machine 
learning algorithms to predict the possibility of 
gestational diabetes mellitus (GDM) in pregnant 
women at the Vali-e-Asr Hospital's fertility health 
center in Tehran, Iran. Their models, based on 
data from 2020–2022, achieved the following 
accuracies: Decision Tree (DT) 82%, Multilayer 
Perceptron (MLP) 74%, K-Nearest Neighbors 
(KNN) 77%, Naïve Bayes (NB) 72%, Random 
Forest (RF) 94%, and XGBoost 88%. Ram, A., & 
Vishwakarma, H. (2021) [30] utilized machine 
learning and data mining techniques to predict 
diabetes disease, using the PIMA dataset for their 
study. Their results showed that Logistic 
Regression using all nine features achieved an 
accuracy of 84.7%, while Logistic Regression with 
five selected features yielded a slightly higher 
accuracy of 85%. Identified the possible features 
to increase accuracy using the recursive feature 
removal technique. 
Khadragy, S., et al. (2022) [31] developed a 
predictive system for diabetes in the United Arab 
Emirates (UAE) with data collected from top 
hospitals in Dubai, UAE, consisting of 2856 
patient records. They found patterns and risk 
factors for diabetes by applying K-means 
clustering, dividing the dataset into four clusters 
determined by patient characteristics. The paper 
was not similar to the other studies mentioned 
earlier in that this research was primarily 
classification-based, with no direct accuracy 
metrics or prediction of diabetes, but instead 
with clustering and looking at relationships 
between medical characteristics. Kumar, M., et al. 
(2014) [32] showed that feature selection using 
the Best First Search (BFS) algorithm improves 
diabetes prediction. The BFS algorithm selected 4 
out of 9 attributes to train an ant colony neural 
network (ACO-NN). Their results proved that 
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BFS improves feature selection and, therefore, 
the accuracy of the machine learning classifier is 
also improved. For example, the ACO-NN gets 
90% accuracy using the BFS algorithm. 
Ahad, A., et al. [33] suggested the model of 
estimating the stroke disease using fuzzy K-
Nearest Neighbor (F-KNN) and Artificial Neural 
Network (ANN) classifier. They use Chi-Squared 
and Heuristic-based search algorithm (BFS) data 
mining techniques to support attribute 
evaluations and proper pre-processing. Using the 
BFS algorithm enabled the authors to have only 4 
attributes of 12 taken and obtained 97% accuracy 
with the ANN classifier and 96% accuracy with 
the F-KNN. Karthikeyan, T., & Thangaraju, P. 
[34] developed a model to predict Hepatitis 
disease using the Naïve Bayes algorithm, along 
with a feature selection mechanism which used 
the Best First Search (BFS) algorithm to select 10 
of the 19 attributes. They found that the Naïve 
Bayes model performed at 84% accuracy without 
feature selection and then improved to 88% 
accuracy once BFS was implemented. Similarly 
Roman, M., et al. [35] examined two machine 

learning classifiers, Decision Table and Random 
Forest, to resolve how to use student data to 
predict academic success. They used the Best First 
Search (BFS) algorithm, which is a heuristic-based 
feature selection approach applicable to both 
algorithms. Their findings specified that the 
Decision Table had slightly better performance 
than Random Forest, getting a root mean 
squared error of 1.92. Their study highlights the 
efficiency of BFS in enhancing feature selection 
and improving predictive accuracy in educational 
data mining. 
 
RESEARCH METHODOLOGY: 
The preliminary phase of this research work 
involves the collection of data related to diabetes, 
analyzing, and validating. The Best First Search 
algorithm is used to refine and select significant 
features, enhancing the model's capability to 
recognize the most important attributes. Support 
Vector Machine and naïve Bayes classification 
algorithms are trained and tested. Figure 1 
demonstrates our research methodology. 

 

 
Figure 1: Research Methodology 

 
DATA COLLECTION: 
Diabetes patient dataset obtained from the 
publicly available Pima Indian Diabetes 
repositories, a commonly used for medical, data  
 

 
 
mining, and machine learning research. The 
datasets contain 768 attributes with 9 features as 
discussed in Table 1. 
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Table 1: PIMA Diabetes Dataset Description 

 
 
PREPROCESSING AND FEATURE 
SELECTION: 
Feature selection helps machine learning 
classifiers achieve better performance by 
pinpointing the most relevant health indicators 
for diabetes. Feature selection is a method that 
reduces dimensionality, eliminates redundant 
attributes, and improves model prediction [36]. 
 
BEST FIRST SEARCH ALGORITHM 
The Best-First Search technique determines the 
next course of action by applying a unique rule 
known as an evaluation function. There are two 
main types: There are two primary types: A* 
Search and Greedy BFS. Greedy BFS employs a 
heuristic function to determine the most 
promising option at each step [37]. In BFS, the 
classifiers prioritize node expansion based on 
their heuristic scores. It maintains two lists: a 
closed list for nodes already processed and an 
open list for nodes generated but still 

unexamined. At each iteration, the algorithm 
selects from the open list the node with the 
highest heuristic priority (e.g., lowest estimated 
cost to the goal) for expansion. Once expanded, 
the node is moved to the closed list, and its 
successor nodes are generated and added to the 
open list for further evaluation. This process 
repeats until the goal is reached or the open list is 
exhausted. The optimal attribute selection 
procedure using Best First Search is summarized 
in Table 2. The mathematical formulation of the 
BFS algorithm is presented as shown [35]. 

f (n) =  g(n) +  h(n)             equ. 1 
• f(n) This value estimates the full cost of 
the route that travels from node n to the goal. 
• g(n) This value shows the total expense 
spent moving from the initial node to node n. 
• h(n) This value uses a heuristic to 
estimate the cost of going from node n to the 
target. 

 
Table 2: Optimal Attribute Selected by BFS. 

S.No Attribute  

1 Pregnancies 
2 Glucose 
3 Skin Thickness 
4 BMI 
5 DiabetesPedigreeFunction 
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The Best First Search (BFS) algorithm helps 
diabetic prediction systems become more efficient 
and accurate when data mining is applied. It is 
particularly helpful in selecting optimal features, 
optimizing model structures, and minimizing 
computational overhead in classification and 
prediction tasks. 
 
BUILDING CLASSIFICATION MODELS: 
SUPPORT VECTOR MACHINE AND 
NAÏVE BAYES 
Two machine learning algorithms are used for 
classification on the preprocessed datasets after 
attributes were selected via the Best-First Search 
algorithm. The Support Vector Machine (SVM) 
and Naïve Bayes (NB) algorithms were trained 
using 70% of the dataset, while the remaining 
30% was used for testing. 
 

SUPPORT VECTOR MACHINE (SVM): 
Support Vector Machine (SVM) is a fundamental 
machine learning algorithm characterized by its 
ability to select flexible kernel functions and its 
robustness against noisy data.SVM is useful for 
solving classification and regression problems as 
well, leveraging support vectors to define decision 
boundaries that maximize the margin between 
classes, thereby improving generalization 
performance. [38]. The decision boundary in 
SVM is optimized by maximizing the margin to 
the closest data points from each class. In the 
context of diabetes classification, this approach 
ensures a robust separation between diabetic and 
non-diabetic instances. The decision boundary's 
location and direction are primarily determined 
by the support vectors, those critical data points 
closest to the margin, which play a major role in 
defining the classifier’s effectiveness [39]. 

 

 
Figure 2: Support Vector Machine Hyperplanes 

 
SVM works through constructing a hyperplane in 
the feature space that maximally separates distinct 
data classes, ensuring clear and optimal class 
boundaries even in high-dimensional 
environments. This line is called a hyperplane. 
The goal is to make the gap between the groups 
as wide as possible. Both discrete and continuous 
data types can be managed using SVM. It creates 
a model by placing the training data points in a  
multi-dimensional space and then sorts each 
point into its correct group [40]. Linear SVM 
separates data into two groups using a straight 
line or hyperplane, while non-linear SVM uses 

kernel functions to handle data that cannot be 
separated linearly. 
The decision function is utilized to determine the 
hyperplane: 
f(x) = wt x + b                   equ. 2  

• x ∈ Rn is the standardized explanatory 
variable vector, 

• w ∈ Rn is the learning coefficient vector, 
• b ∈ R is the phrase of bias 

To meet the optimization conditions, the margin 
will be maximized while ensuring the classes are 
correctly separated, resulting in the following 
primal problem [41]. 
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min

w,b
 
1

2
||w||2 

Subject to yi (wt xi + b) ≥1, ∀i 

where yi ∈ {−1,+ 1} is the target class. 
The Support Vector Machine (SVM) algorithm 
plays a major part in diabetes disease prediction 
using data mining by providing a highly accurate, 
robust, and scalable classification approach for 
medical datasets. It is widely applied to 
differentiate between diabetic and non-diabetic 
individuals based on physiological and 
biochemical indicators. 
 
NAÏVE BAYES  
The Naïve Bayes algorithm is, type of classifier 
that uses Bayes’ theorem to make predictions 
based on probabilities, to estimate class 
membership likelihoods by analyzing the 
occurrence and co-occurrence of feature values in 
a dataset. It operates under the simplifying 
assumption of conditional independence among 
features given the class label, which rarely holds 
in real-world data; therefore, the term "naive." 
Despite this assumption, Naive Bayes 
demonstrates rapid learning and effective 
performance across various supervised 
classification tasks due to its efficiency in 
parameter estimation and scalability with limited 
training data [42]. NB determines that the 
classification of one characteristic within a class 
does not influence the classification of another 
characteristic. This probabilistic relationship is 
mathematically expressed in the following 
equation 2. 

p(c|x) =
[p(x|c) p(c)]

p(x)
                   equ. 3 

Where,  
• P(c) It shows the posterior probability for 
class c, representing the initial belief about the 
class distribution before observing the data. 
• P(x|c) possibility that represents the 
chance of seeing the feature vector x for a specific 
class c. 
• P(c|x) represents the posterior 
probability of class c after observing x, reflecting 
the updated belief. 

• P(x) is the proof or overall likelihood of 
feature vector x, which remains constant for every 
class. [43] 
The Naive Bayes algorithm is a probabilistic 
technique in data mining for diabetes prediction 
due to its simplicity, efficiency, and solid 
performance, even with high-dimensional 
datasets typical of medical records. This 
algorithm quickly processes and interprets 
clinical data, making it valuable for early 
intervention and diagnosis. 
 
RESULTS AND DISCUSSIONS 
In healthcare, especially when performing early 
detection of diabetes, the accuracy of a diagnostic 
model has serious implications, not only for the 
technical measure of accuracy itself. But for 
influencing the health outcomes of individuals. 
Mistaking a diabetic patient for a non-diabetic, or 
a FN (false negative), could mean not diagnosing 
someone who requires immediate treatment, 
missing the opportunity to intervene to help 
prevent complications, and therefore posing 
greater risks to the patient’s health. On the other 
hand, a non-diabetic patient mistakenly 
identified as diabetic, or FP (false positive), may 
undergo further unnecessary procedures that can 
cause undue concern. Considering consequences 
in cases where high stakes are involved. 
In this research work, we implemented two 
different machine learning classifiers, i.e., 
support vector machine (SVM) and Naïve Bayes 
(NB), using different evaluation metrics like 
accuracy, precision, recall(sensitivity), false 
positive rate (FPR), and False negative rate (FNR). 
These metrics were calculated using the following 
formulas [44]. 

Acucuracy =
no of correct predicton

Total no of prediction
              (equ.4)  

Precision =
True  Positive 

True Positive+False Positive
       (equ. 5)  

Recall =
True Positive

False Positive+False Negative
          (equ.6) 

  

F1 Score =
Precision X Recall

Precision+Recall
                    (equ. 7) 

    
The Support Vector Machine classifier showed 
good performance, achieving 91/34% accuracy, 
while the Naïve Bayes classifier achieved an 
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accuracy of 87.88% also with feature selection as 
presented in Table 3. 

 
 

Table 3: Classifier results comparison with best first search algorithm 
MODEL ACCURACY PRECISION RECALL F1 MEASURE 
Support Vector 
Machine + Best First 
Search Algorithm 

91.34% 93% 93% 93% 

Naive Bayes+ Best 
first search algorithm 

87.88% 91% 91% 91% 

 

 
Figure 3: Model's Accuracy Comparison 

 
 

 
Figure 4: Visual representation of Precision, Recall, and F1 Score 

 
These results show with combination of Best First 
Search feature selection with SVM provides 
superior performance on the dataset compared to 

Naïve Bayes. These results are consistent with 
previous research on the Pima dataset, where 
SVM models are consistently found in the top 
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tier of performance. In prior work, reported 
accuracy was usually between 75% and 85% 
accuracy for SVM models without advanced 
feature selection, indicating that the use of the 
Best First Search in conjunction with the feature 
selection approach has enhanced model 
performance. 
 
DISCUSSION 
The results show that feature selection improves 
classification accuracy for predicting diabetes. 
The models achieved high accuracy and increased 
computational efficiency by reducing the dataset 
from 8 to 5 attributes. The SVM model achieved 
91.34% accuracy, performing better than the 
Naïve Bayes algorithm, which means that 
utilizing the BFS feature selection method 
demonstrates the impact that dimensionality 
reduction can have on predictive modeling. The 
selected indicators of patients are the most 
relevant factors associated with predicting 
diabetes. It delivers insights that support clinical 
decision-making and future research. 
While these results are encouraging, there are 
limitations. Because of the small sample size, the 
findings might not apply to larger populations. 
Future work should include investigating hybrid 
feature selection methods, using multiple datasets 
for validation, and an ensemble model to 
construct a more generalizable and robust system 
for predicting the risk of diabetes. 
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