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Abstract- Diabetes mellitus has emerged as a major global health concern, necessitating early detection and effective predictive
mechanisms to support timely medical intervention. Machine learning techniques have increasingly been employed in healthcare
analytics to improve diagnostic accuracy and assist clinicians in decision making. Among these techniques, the Support Vector
Machine (SVM) algorithm has demonstrated strong performance in classification problems involving medical datasets. This
study explores the application of SVM for predicting the likelihood of diabetes using patient health indicators such as body mass
index, blood glucose level, age, and family medical history. By analyzing patterns within clinical data, the model classifies
individuals into diabetic and non-diabetic categories. The predictive capability of SVM allows the identification of individuals
who may be at risk of developing diabetes, thereby enabling preventive healthcare measures. Empirical findings from related
studies indicate that SVM-based models can achieve high predictive accuracy, making them a reliable approach for diabetes

prediction and early risk assessment in medical decision support systems.
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I. INTRODUCTION

Traditional Diabetes mellitus is a chronic metabolic disorder
that has become one of the most significant public health
challenges worldwide. It is characterized by elevated blood
glucose levels resulting from defects in insulin secretion,
insulin action, or both. The growing prevalence of diabetes has
been associated with lifestyle changes, aging populations, and
increasing rates of obesity. According to global health reports,
millions of individuals remain undiagnosed, which increases
the risk of severe complications such as cardiovascular disease,
kidney failure, nerve damage, and vision impairment. Early
identification of individuals at risk of diabetes is therefore
essential for effective prevention and timely medical
intervention.

In the healthcare realm, early detection and prevention of
disease plays pivotal roles in managing the chronic conditions
and improving patient outcomes. Diabetes which is a
widespread disorder, if left untreated poses significant health
risks. Taking this into consideration, the integration of machine
learning (ML) techniques holds promise for revolutionizing
practices of healthcare, particularly in predictive analytics. In
this paper, diabetes prediction system is implemented using
Support Vector Machine (SVM). SVM is a powerful ML
algorithm for identifying persons at risk of diabetes based on
some health metrics. Through practical steps, we explored

SVM methodology, from data preprocessing to model training
and model evaluation

Traditional diagnostic methods rely on laboratory tests and
clinical evaluation, which may detect the disease only after it
has progressed to a certain stage. With the rapid advancement
of data-driven technologies, machine learning techniques have
emerged as valuable tools in medical diagnosis and disease
prediction. These techniques are capable of analyzing large
volumes of healthcare data and identifying complex patterns
that may not be easily recognized through conventional
statistical approaches. By leveraging patient health indicators
such as age, body mass index, glucose level, and hereditary
factors, machine learning models can assist healthcare
professionals in predicting the likelihood of diabetes at an early
stage.

Among various machine learning algorithms, Support Vector
Machine (SVM) has gained considerable attention for
classification tasks in healthcare applications. SVM is
particularly effective in handling high dimensional data and
identifying optimal decision boundaries that separate different
classes. In the context of diabetes prediction, SVM can analyse
patient datasets and classify individuals into diabetic or non-
diabetic categories based on underlying patterns in medical
attributes. Its ability to achieve high accuracy and robustness
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makes it a suitable technique for predictive modeling in
medical diagnostics.

The integration of SVM based predictive models into
healthcare systems can contribute to improved screening
processes and proactive disease management. By identifying
individuals who are at a higher risk of developing diabetes,
healthcare providers can implement preventive strategies such
as lifestyle modification, regular monitoring, and early
treatment. Consequently, the use of machine learning
approaches like SVM not only enhances diagnostic efficiency
but also supports the development of intelligent decision
support systems that can improve overall healthcare outcomes.

The rest of the paper is organized as follows. Section 2 covers
related research and literature review. Section 3 elaborates
about SVM and the steps followed for research.

Section 4 is about practical implementation of SVM for
diabetes prediction. Section 5 discusses about Results and
discussion. Finally, the paper concludes with section 6. In
section 6, conclusion and future work is discussed.

II. LITERATURE REVIEW

(Asfaw, 2019) examined the timely prediction of diabetes with
regard to Several risk factors related to this disease using
machine learning techniques. For effective prediction of
Diabetes mellitus an investigation was conducted using six
popular ML algorithms, namely naive bayes (NB), Random
Forest (RF), support vector machine (SVM), logistics
regression (LR), K-Nearest Neighbor (KNN) and C4.5 decision
-making tree, on data of adult populations to predict diabetes.
A technique that achieved the highest performance in terms of
accuracy was considered the best choice. It was observed that
SVM has achieved a better accuracy of 96.4 % to predict
diabetes mellitus. (Mujumdar & Vaidehi, 2019) applied various
machine learning algorithms to the data file and the
classification was done. Logistics Regression amongst various
algorithms gave the highest accuracy of 96%. Adaboost
classifier through application of pipeline gave the best model
with an accuracy of 98.8%. Machine learning algorithm
accuracy was compared with two different data sets. Obviously,
the model improved the accuracy and the prediction of diabetes.

(Viloriaa, Herazo-Beltran, Cabrera, & Pineda, 2020) obtained
an effective Diagnostic dYG Classifier based on the patient's
age, BMI and CG. DM diagnosis by a doctor is complicated,
because multiple factors are involved in a disease, and the
diagnosis is also subject to human error. Normal blood test lack
enough information for correct diagnosis of the disease. A
support vector machine (SVM) was implemented for prediction
of the diagnosis of DM. An SVM was obtained with 99.2%
accuracy with Colombian patients and an accuracy of 65.6%
was obtained with a data set of patients having different ethnic

background. (Reza, Hafsha, Amin, Yasmin, & Ruhi, 2023) an
improved non-linear kernel was introduced in predicting Type
2 diabetes using the PIMA dataset. The evaluation revealed
significant improvements in prediction accuracy as compared
to existing kernel functions. The proposed approach also
demonstrated significant improvement in various evaluation
matrices which emphasized the method’s effectiveness. While
this study demonstrates promising results.

(Larabi-Marie-Sainte, Aburahmah, Almohaini, & Saba, 2019)
tried different classifier types and build new models for
Increasing the diabetes prediction accuracy. All Deep Learning
(DL) and machine learning classifiers (ML) that were Used in
the last six years has been reviewed for their accuracy and
frequency of use. The accuracy of the ML techniques was 68%
- 74%. For DL Algorithms, the highest accuracy achieved by
scientists were 95%. (Sonar & JayaMalini, 2019) Different
algorithms were used for prediction namely SVM, Decision
tree, Naive Bayes and ANN. SVM algorithm works well even
with unstructured and semi structured data like trees, text and
images. The drawback of the SVM algorithm is that several key
parameters are needed to be set correctly. All the four
algorithms were evaluated for prediction. Decision Tree models
gave precision of 85%, 77.3% for Support Vector Machine and
for Naive Bayes 77%. Outcomes showed a significant accuracy
of the methods. (Alanazi & A. Mezher, 2020) proposed a model
which combined two machine learning algorithms namely
Support Vector Machine and Random Forest for diabetes
prediction. For this a real dataset was collected from Security
Force Primary Health Care. The proposed model achieved an
accuracy of 98% and ROC 99%. The results showed that
Random Forest algorithm gave better accuracy score as
compared to Support Vector Machine.

(Thaiyalnayaki, 2021) used 9 attributes for analysis. MLP deep
learning classifier gave a classification accuracy of 77 %. The
comparison of MLP deep learning classifier and SVM classifier
was performed where the SVM classifier Correctly Classified
500 Instances with a classification accuracy of 65 % and
Incorrectly Classified Instances with 34.8958 %. It was
concluded that Deep learning perceptron classifier performs
well with diabetes dataset and can be used for further automatic
identification and detection analysis. (Soni & Varma, 2020)
Machine Learning Classification and ensemble techniques
were used on a dataset to predict diabetes. Machine learning
techniques that were used are namely K-Nearest Neighbor
(KNN), Decision Tree (DT), Support Vector Machine (SVM),
Logistic Regression (LR), Random Forest (RF) and Gradient
Boosting (GB). The accuracy was different for every model.
The results showed that Random Forest achieved highest
accuracy as compared to other machine learning techniques.

(Joshi & Chawan, 2018) aimed to develop a system which
could perform an early prediction of diabetes with a higher
accuracy by combining the results of various machine learning
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techniques. The supervised machine learning methods that
were used are namely SVM and Logistic regression. Also
proposed an effective technique for earlier detection of the
diabetes disease. (Arora, Singh, Nayef Al-Dabagh, & Maitra,
2022) proposed a novel architecture for predicting diabetes
patients using support vector machine (SVM) and K-means
clustering technique. The features extracted from K-means
were then classified using an SVM classifier. Pima Indians
Diabetes dataset was used. Accuracy of 98.7% was achieved.
On this dataset, the combined method performed better as
compared to the conventional SVM-based classification. Also
compared the accuracy, precision, recall, and F1- score of
different machine learning techniques used. (Mohan & Jain,
2020) Support Vector Machine [SVM] was applied for diabetes
prediction. The performance of SVM algorithm was analyzed
for different available kernels. The best kernel was selected and
used for diabetes prediction. The work was implemented in
python programming language and it was concluded that SVM
performance was as good as other ML algorithms.

(Pethunachiyar, 2020) SVM with different kernel functions was
applied for diabetes prediction. SVM with linear kernel
performed best with the highest accuracy value for the
classification of diabetes. SVM with different kernel functions
was applied for diabetes prediction. SVM with linear kernel
performed best with the highest accuracy value for the
classification of diabetes. The SVM with Radial Kernel
Produced 99% accuracy, SVM with Linear Kernel function
produced 100%, and SVM with Polynomial kernel produced
90% for the considered data set. (Raj, Sanjay, M, & Sampath,
2020) analysis was carried out using two data mining
classification algorithms such as Support Vector Machine and
Naive Bayes. The analysis aimed for diabetes prediction using
health record and compared the accuracy of SVM and Naive
Bayes to find a better algorithm for prediction of diabetes. It
was concluded that the Support vector machine algorithm was
found to be more efficient in comparison to Naive Bayes
algorithm for predicting diabetics over sample datasets.

(Assegie & Nair, 2020) the performance of different machine
learning models, namely Linear Support Vector Machine
(LSVM), Gaussian Naive Bayes (GNB), and Random Forest
(RF) was evaluated. The analysis showed that, the linear
support vector machine (LSVM) performed well on prediction
of diabetes with an accuracy of 78.39%. The Gaussian Naive
Bayes performed with an accuracy of 74.15% and the Random
Forest (RF) performed the least with an average accuracy of
72.72%. (Xue, Min, & Ma, 2020) used supervised machine-
learning algorithms like Naive Bayes classifier, Support Vector
Machine (SVM), and LightGBM for diabetes prediction. It was
concluded that the performance of support vector machine was
best as compared to other algorithms used.

ITII. PROPOSED METHODOLOGY

1. Importing Libraries

In this section, we import the necessary libraries required for
our diabetes prediction project. We import NumPy and Pandas
for data manipulation, StandardScaler for feature scaling,
train_test split for splitting our dataset into training and testing
sets, SVM from scikit-learn for building our predictive model,
and accuracy score for evaluating the performance of our
model. These libraries provide us with the tools and
functionalities needed to preprocess our data, train our model,
and assess its accuracy effectively. The steps of research
methodology are shown in figure 1 ahead.

2. Load the Dataset

In this section, we load the diabetes dataset into a Pandas
DataFrame named diabetes dataset. This dataset contains
information about various health metrics such as glucose levels,
blood pressure, BMI, and other attributes, along with a target
variable indicating diabetes diagnosis. By loading the dataset
into a DataFrame, we can easily explore its structure, visualize
the data, and prepare it for model training. Let's proceed with
loading the dataset and begin our analysis

3. Data Preprocessin

Load the Dataset

Data Pre Processing

Data Standardization

Test and Split Data

Training the Model

Model Evaluation

Creating a Predictive System

Fig. 1. Research Methodology Steps

Before diving into model training, it’s essential to preprocess
our dataset to ensure its suitability for analysis. Let’s walk
through the key preprocessing steps. We use the head() function
to display the first 5 rows of the dataset, providing a glimpse
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into its structure and contents. The shape attribute provides the
dimensions of the dataset, indicating the number of rows and
columns. By invoking the describe() function, we obtain
statistical measures such as mean, standard deviation,
minimum, maximum, and quartiles for each feature in the
dataset. This helps us understand the distribution and
characteristics of the data. We use value counts() to count the
occurrences of each class in the target variable 'Outcome'. This
reveals the balance between positive and negative cases of
diabetes in the dataset. Here, we split the dataset into features
(X) and labels (Y). Features comprise all columns except
‘Outcome’, while labels contain only the ‘Outcome’ column.
This separation is essential for model training and evaluation.
In our dataset, the label ‘0’ corresponds to individuals classified
as non-diabetic, while the label ‘1’ represents those identified
as diabetic.

Data Standardization

In this step, we standardize our feature data to ensure that all
features have a mean of 0 and a standard deviation of 1. Here,
we create an instance of the StandardScaler class from scikit-
learn, which will be used to standardize our feature data. We
use the fit() method to compute the mean and standard
deviation for each feature in our dataset. This step calculates
the parameters required for standardization. Next, we apply the
transformation to our feature data using the transform()
method. This process standardizes each feature by subtracting
the mean and dividing by the standard deviation. We print the
standardized feature data to observe the transformation applied
to our dataset. Finally, we update our feature data (X) with the
standardized version, ensuring that all features are now
standardized. We assign the labels (Y) to the ‘Outcome’ column
ofthe original dataset. Lastly, we print the standardized features
(X) and labels (Y) to confirm that our data is ready for model
training. By standardizing our feature data, we ensure that all
features contribute equally to the model training process,
leading to more reliable predictions. Let’s proceed with model
training using our standardized dataset.

Train and Test Split

In this section, we split our standardized feature data

(X) and corresponding labels (Y) into training and testing sets
to assess the performance of our predictive model. Let’s dissect
the code. We use the train_test split() function to divide our
dataset into training and testing sets. The parameters include:
X: The feature data

Y: The corresponding labels

test_size: The proportion of the dataset to include in the testing
set (here, 20%)

stratify: Ensures that the class distribution is preserved in both
the training and testing sets, which is crucial for imbalanced
datasets like ours (where 'Outcome’ contains both diabetic and
non-diabetic instances)

random_state: A seed for the random number generator,
ensuring reproducibility of results.

We print the shapes of the original feature data (X), the training
set (X train), and the testing set (X test) to verify that the
dataset has been successfully split. By splitting our dataset into
training and testing sets, we can train our model on the training
data and evaluate its performance on unseen data. This helps us
assess the generalization ability of our model and detect any
potential overfitting issues.

Training the Model

In this section, we train our Support Vector Machine (SVM)
classifier using the training data. Let’s break down the code.
Here, we create an instance of the Support Vector Machine
classifier from scikit-learn. We specify the linear kernel,
indicating that we want to use a linear decision boundary for
classification. We train the SVM classifier using the fit()
method, which takes the training features (X train) and
corresponding labels (Y _train) as input. This step involves
learning the parameters of the SVM model from the training
data, such as the optimal hyperplane that separates the classes.
By training the SVM classifier on our training dataset, we aim
to learn patterns and relationships in the data that can help
classify new instances accurately. Once trained, the model can
be used to make predictions on unseen data.

Model Evaluation

We evaluate the performance of our trained Support Vector
Machine (SVM) classifier using the accuracy score. Let’s delve
into the code. We make predictions on the training dataset using
the trained classifier (classifier.predict(X _train)) and calculate
the accuracy score by comparing the predicted labels
(X_train_prediction) with the actual labels (Y _train) using the
accuracy_score() function. We print the accuracy score of the
model on the training data to assess how well the classifier
performs on data it has already seen.

Similarly, we make predictions on the testing dataset using the
trained classifier (classifier.predict(X test)) and calculate the
accuracy score by comparing the predicted labels
(X_test prediction) with the actual labels (Y _test). Finally,
after evaluating our trained Support Vector Machine (SVM)
classifier, we obtained the following accuracy scores:

Accuracy score of the training data: 0.7866 Accuracy score of
the test data: 0.7727

These scores indicate the percentage of correctly classified
instances in the training and testing datasets, respectively. With
an accuracy score of approximately 78.66% on the training data
and 77.27% on the test data, our SVM classifier demonstrates
reasonably good performance in predicting instances of
diabetes.

Creating a Predictive System

To make predictions using our trained Support Vector Machine
(SVM) classifier, we follow these steps:

e  Define the input data
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Convert the input data to a NumPy array

Reshape the array as we are predicting for one instance
Standardize the input data

Make predictions

Print the prediction

When we apply the input data and follow the above steps, we
obtain the prediction that the person is diabetic. This predictive
system enables us to classify individuals based on their health
metrics and predict whether they are likely to have diabetes.
Such systems can be invaluable in healthcare settings for early
detection and intervention. The result of our predictive system
shows that the person is diabetic, with a confidence score of 1.

IV. RESULTS AND DISCUSSION

Key points about using SVM for diabetes prediction:
e Accuracy

e Data Input

e (Classification

e Kernel Functions

SVMs can achieve high accuracy for diabetes prediction as
compared to other machine learning algorithms that makes it a
valuable tool for early detection. The SVM model took
different medical parameters as input like blood pressure,
glucose levels, BMI, number of pregnancies, family history of
diabetes and age. The SVM classified individuals as either
diabetic or non-diabetic on the basis of input data. SVMs utilize
kernel functions like Radial Basis Function (RBF) for
transforming data into a higher dimensional space which
enables better separation between classes. The main benefits of
using SVM for prediction of diabetes is early detection of
diabetes, personalized risk assessment and data handling
flexibility.
Importing the Dependencies

lmport numpy as np

import pandas as pd

from sklearn,preprocessing import StandardScaler
om sklearn.model selection import train_test split
= sklearn import svam
om sklearn.metrics import accuracy _score

Fig. 2. Importing Libraries
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Fig. 3. Data Collection and Analysis
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HWN =D
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[ ] classifier = sva.SVC(kernel='linesr")

[ ] "training the support vector Machine Classifier
classifier.fit(X_train, Y_train)

;—-: . M
SVC(kernel="lineor')
Fig. 9. Training the Model
Model Evaluation
Accuracy Score

)

P MOwraly starw o the tralning fote
A_train prediction « classifior. predict (X train)
trabning dets_sccurecy » stcwracy_scors(X_traln_prediction, ¥ _train)

prant{‘Mowraty score of the tralning dsts « training dets stcurscy)

Accurscy wore of the tralning dete 0. 75582550 1000652

# stowrdcy wotew 90 the test dets
X_test_peediction = classifier. predict(X _ test)
tont_data_acowracy = securacy score(X_teat prediction, Y _test)

prim{ ' Sccaraty scoce of the tast datas o et _data_scturacty)

Accuracy score of the test dets eonnmpnnn

Fig. 10. Model Evaluation by Accuracy Score

International Journal of Scientific Research & Engineering Trends
Volume 11, Issue 3, May-Jun-2025, ISSN (Online): 2395-566X

Making a Predictive Systern

lrput_dats » (5,308, 72 09,105, 25 8, 0.500,51)

hanging the Lnpet_2ats te muspy arcey

Irput_data_an_rungy arvay » np. svarvay( irgut_dets)

O reshape e vy s e arw pewdicting Tor e inatance

Loput_data reshaped » Lrgut_dats_ss mmpy array . reshapell 1)

# stenderdiie the lnpwt deta
atd_data » scoler. tramaforal inpet_detas_reshaged)

wint{ntd dota)

predictico = clanaifiar predictintd_data)
print(prediction)

i (prediction[®] = 0):

S5 ([ 0.0

priot( " ™he perrom i» not dlsbetic’)
"

print("The persem is dlshetic’)

141167261 0.14564075 9.0%2750%  0.23665621 9. 785N
©.5476822) 1.51163316))

[t}
The person In dlabet i C

[}

Fig. 11. Making a Predictive System

Ingwt_data » (185,08, 29.0.00.6,0.01,00)

® hanging the lngwt _4ats 10 mamgy wreey
Irput_dets_ss_rumpy_sevey = rp osacrayingot deta)

O rehe thae vy o o= e prd

gt _data_reshaped » Input_data_ss_muspy_sevey . reshapeil, - 3)

cting for oow instance

# standardize e lgut dets
atd_deta » staler. tramafornl irgut deate_reihaped)
rist(otd_dots)

prediction » classifinr prndict{atd_deta)
printiprediction)

If (prediction(d] «+ 0)
prist("Tha persan is oot dlobetic’)
i person Is dlabetic’)

[1-0. 50480500 1. 1200 0. 30004575 S.A0L -0, 00200007 0. C84E21N
0, MNMOTE - 197N ) )

(o)

The person Ly sot disbatie

Fig. 12. Predicting if a person is Non-Diabetic

Irpat_date « (0,007,580, 05,068,401, 2. 000, 0))

0 hanging the gt dete 40 fempy arvey

Lrgut_Seta_sn_mugy srvay « ro. snacvay(ingut_duts)

® reshape 1ha prray o sm rw prodisting for oew lostance

begut_data_reshapad o Logut _fata s rumpy srvay reshape(l, 1)

? Atenderdioe the Lrgwt fate
Wd_data « scaler.transform| ingwt dets_reshaped)

prodiction » clasaiflor pradict(atd data)
peiot (predlction)

Lf [predictionio] « #)
Print " The parass (s st distetic’)
sl

it The peraen o Hbetic”

me [ 14IM080 0. 50452 LSOASETM . %0720 . NS 1AM

© 2025 IJSRET

5. A0y 0. 0200004 |
i3
The porsom by Slabwt e

Fig. 13. Predicting if a person is Diabetic

V. CONCLUSION

In this research, we developed a diabetes prediction system
using the Support Vector Machine (SVM) algorithm. We began
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by importing the necessary libraries and loading the diabetes
dataset. Through data preprocessing steps such as
standardization and train-test split, we ensured our dataset was
ready for model training. Next, we trained an SVM classifier
and evaluated its performance using accuracy scores on both
training and testing datasets. This allowed us to assess the
model’s ability to generalize to unseen data and make reliable
predictions. With our trained model in hand, we implemented a
predictive system capable of classifying individuals as diabetic
or non-diabetic based on their health metrics. By providing the
system’s output and standardized feature values, we offered
readers insights into interpreting the results and understanding
the model’s decision-making process. In conclusion, we
highlighted the potential of machine learning in healthcare,
particularly in early detection and intervention efforts for
chronic conditions like diabetes. By leveraging data-driven
approaches, we aim to contribute to improved patient outcomes
and quality of life in the realm of healthcare.

VIII. FUTURE SCOPE

The application of Support Vector Machine (SVM) in diabetes
prediction presents several opportunities for further research
and technological advancement. One important future direction
involves the integration of larger and more diverse healthcare
datasets to improve the robustness and generalizability of
predictive models. Incorporating data from electronic health
records, wearable health monitoring devices, and genomic
information can enhance the predictive capability of SVM
models by capturing a wider range of patient health indicators.
Such data driven approaches can help identify subtle risk
factors and improve the early detection of diabetes across
different demographic populations. Another promising area of
future research is the development of hybrid and ensemble
models that combine

SVM with other machine learning and deep learning
techniques. Integrating SVM with algorithms such as Random
Forest, Neural Networks, or Gradient Boosting can potentially
enhance prediction accuracy and model stability. These hybrid
approaches may help overcome the limitations of single model
systems and enable more reliable predictions in complex
medical datasets where multiple variables interact in nonlinear
ways.

The deployment of SVM based diabetes prediction models in
real world healthcare environments also offers significant
future potential. These models can be incorporated into clinical
decision support systems, hospital information systems, and
mobile health applications to assist healthcare professionals
and patients in monitoring diabetes risk. Real time predictive
systems integrated with telemedicine platforms could provide
continuous health assessment and early warning signals for
individuals who may develop diabetes, thereby improving
preventive care and reducing healthcare costs. Future work can

also focus on improving the interpretability and transparency
of SVM based prediction models. In healthcare applications, it
is important that predictive systems provide understandable
explanations for their decisions so that clinicians can trust and
effectively use the results. Research on explainable artificial
intelligence techniques can help reveal the key medical factors
influencing diabetes predictions. Such advancements will
enhance the acceptance of machine learning based diagnostic
tools and support their wider adoption in medical practice.
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