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Abstract-Diabetes is a condition that the blood glucose level is 

high than normal level in the blood. Which is a lifelong disease 

and causes lots of health problems. To predict the diabetes which  

helps for the treatment to preclude diabetes and its related 

health problems. Early prediction of diabetes using various 

efficient machine learning methods can helps people to prevent 

the diabetes and to get the treatment earlier. This paper does a 

study on different machine learning classification algorithms for 

predicting diabetes. The different classification algorithms are k-

Nearest Neighbor, Naive Bayes, Random Forest, Support Vector 

Machine, Decision Tree, etc are done on diabetes data set.  
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I. INTRODUCTION 

Nowadays, diabetes is one of the most life-threatening disease 

in the world. It is becoming more common and millions of 

peoples are diabetic in India. Diabetes mellitus is a major 

health care problem that potentially outbreak proportions in 

India and its enormous complications may cause many 

healthcare issues on patients. Alarmingly, diabetes is a major 

health problem which causes lots of health problems even in 

the younger age. Diabetes is highly visible across all areas in 

India and mostly affecting in India large scale and lots of 

research is carried at different levels to predict the diabetes in 

earlier to decline the increase rate in diabetes for the coming 

years. 

 

Diabetes, a long-term disease of sugar glucose in the blood is 

abnormally high due to the deficiency of insulin which helps 

to control the blood sugar levels of the body. Mainly two 

types of diabetes: Type1 and Type2 diabetes. Type1 diabetes 

is the severe condition that the body does not have the ability 

to produce insulin. Type2 diabetes is most commonly seen in 

whole of the world , it is insulin resistant or it defies insulin. 

Too much sugar in the blood may cause serious, sometimes 

life threatening health problems as it can mutilate patients 

eyes, kidneys, nerves and even cause heart disease stroke. 

Type-2 diabetes is more common, almost 90-95% have type-2 

diabetes. 

 Diabetes Mellitus Type-2 is marked by the body resisting 

insulin as the body cells react differently to insulin than they 

normal would and this type of diabetes is commonly found in 

people with high BMI or those who lead an inert lifestyle[1]. 

The diabetes type 2 presents 90% of all diabetes cases and is 

characterized by chronic hyperglycaemia, and the body's 

inability to regulate blood sugar levels, which causes a too 

high glucose (sugar) level in the blood[2]. There are different  

factors which effect the development of type 2 diabetes. One 

of the factor is lifestyle behaviors commonly associated with 

urbanization. Most of the studies indicates that type 2 diabetes 

could be prevented through regular physical exercises and 

healthy diet. It develops more slowly, usually over a period of 

months or even years as the symptoms may appear very 

gradually, which can make detecting the signs more difficult 

and the ascendancy of type 2 diabetes mellitus is less in rural 

population and more in urban population[3].  

Predicting diabetes earlier will helpful to control such disease 

and save life. So this in concern by taking various risk factors 

related to diabetes, to predict it in early stage is a challenge 

and too much research work is on going in this area using 

various machine learning algorithms to build models for early 

prediction of diabetes. These algorithms are very efficient in 

result predicting by constructing predictive models from the 

data sets collected from various diagnostic centres.  

A lot of distinct researches is done on diabetic datasets using 

Pima Indian Diabetes data set and  confer a review on various 

kinds of prediction done for diabetes patients and the 

corresponding machine learning algorithms and techniques 

used[2]. 

II.   RELATED WORKS 

Using various classification algorithms, there have been 

performed many studies in the area of diabetic prediction by 

using the available medical data set. This paper aims to 

review on various classification algorithms for predicting 

diabetes by selecting the recent published papers from various 

electronic databases. 

A. SVM Classifier 

SVM Classifier is a supervised learning  algorithm for linear 

and non-linear data. Examine the given data and construct the 

function which can be used for depicting new data. SVM uses 

a hyperplane to separate data from two classes. [4] Framed a 

classifier using WEKA tool to predict diabetes based on 

classification algorithms such as Naive Bayes, Support Vector 

Machine and Random Forest and SVM gives 79.13 % 

accuracy in diabetic prediction than other methods. [5] 

Focused on performance analysis to predict diabetes using 

different algorithms such as SVM, KNN,J48 and Random 

Forest. Experiment results shows that SVM algorithm gives 

the high accuracy of 77.9% among other data mining  

techniques. In paper [6] “Prediction of Diabetes using Support 

Vector Machine”  examine to muster a diabetes disease 

prediction system. This paper proposed to use SVM Classifier 

to predict diabetes and experimental result obtained 75.3 % 

accuracy. [7] build a model to predict type2 diabetes based on 
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non-linear SVM in that the features were derived from the 

OGTT. It secured an accuracy of 96.80% for Type 2 diabetes 

prediction using SVM classifier. The proposed work [8] 

shows the study on predicting diabetes using classification 

techniques such as Decision tree, KNN and SVM using Pima 

Indian Diabetic Data Set. The experimental result proved 

90.23% of accuracy in the prediction of diabetes and, it is 

better than other two methods.[9] Proposed a model to predict 

type2 diabetes, using different data mining techniques, and 

also performed a  performance comparison of these 

algorithms. SVM algorithm secured an accuracy of 95%  in 

prediction of Type -2 diabetes mellitus. 

 

B. KNN Classifier 

K-Nearest Neighbor is a supervised classification algorithm 

which used for, pattern recognition and statistical estimation 

and classifies the new data or case based on a similarity 

measure. It identifies the data points which separated in to 

different categories and  it tries to predict the classification of 

a new sample. The proposed work [10] focused on diabetes 

prediction using K- Nearest Neighbor classifier and achieved 

100% accuracy by feature reduction in D3. The paper [11] 

proposed a diabetes disease prediction system which uses  

Naive Bayes and K Nearest Neighbour to predict diabetes by 

taking v attributes such as age, pregnancy, BMI etc.  Related 

to work [12] shows the study on predicting type2 diabetes 

using weighted KNN algorithm, and the experimental result is 

compared with other techniques and weighted KNN technique 

achieved with accuracy of 80.12%. [13] A comparative study 

on seven classification algorithms to analyze the performance 

of each algorithm in predicting diabetes mellitus and observed 

that KNN was given the accuracy of 99.0% than other 

algorithms. 

 

C. Random Forest 

Random Forest is a tree classifier consists of different 

decision trees of different sizes. It dispenses the class of 

dependent variable based on many trees. It is a random 

sampling of train data when building tree and finally selects 

the decision based on the outcome of majority of the decision 

trees. [14] Developed a model to predict diabetes using the 

following three, classifiers such as L R, S V M and R F, in 

these the Random Forest as the ideal algorithm in predicting 

diabetes with accuracy of 84%. In  [15] used three classifiers 

are DT, RF and NN by using PCA and mRMR to predict 

diabetes mellitus and the all experiments shows accuracy of 

using mRMR gives good results than PCA and  secured 

80.80% accuracy in Random Forest classifier in predicting 

diabetes. The paper [16] exploits a random forest model for 

the diagnosis of diabetes using Pima Indian data set to predict 

the accuracy and result shows that Random forest classifier is 

more efficient in comparison to other method of machine 

learning techniques. Related work on Random Forest 

Classifier in diabetes prediction, the work [17] Developed an 

early prediction diabetes system for patients with a high 

accuracy by using R F algorithm. At work [2] conducted a   

analysis using machine learning and deep learning algorithms 

to predict diabetes, and  overall results shows Random forest 

has secured 83.76 % accuracy in predicting diabetes. [19] 

Build a classifier model based on classification algorithms as 

KNN, S V M, R F, Decision tree and Logistic Regression 

using Pima Indian Data set to predict diabetes and Random 

Forest secured 75 % accuracy in diabetic prediction than other 

methods.  

 

D. ANN Classifier 

An Artificial Neural Network is a methodical information 

processing system. It is as similar as the human brain 

operates. ANN is an interconnection of the assembly of nodes 

with their structure using a directed link. Information about 

the input is associated to each connection link as weights. [20] 

Proposed a web-based model for predicting diabetes disease 

using  various classification algorithms. From different 

algorithms ANN secured 82.35% accuracy using min-max 

scaling method on Pima Indian diabetes data set. [21] 

Proposed a model using Artificial Neural Network and this 

model is ideal for predicting the diabetes with 92% accuracy. 

Reference [22] proposed many popular machine learning 

techniques such as NN, RF, SVM etc and a comparative study 

had done on these methods, in that NN was given the best 

accuracy(80.4%) than any other techniques. [23]  Proposed a 

model using three algorithms, in that the result have shown as 

ANN outperforms the other methods with a best accuracy of 

75.7%. [24] Proposed a model for predicting diabetes disease 

using ANN and had done a comparison in accuracy of ANN 

model with other models on Pima Indian Diabetes data set 

and the experimental result secured 85.09% accuracy in ANN 

classifier to predict diabetes. 

 

D. Naive Bayes Classifier 

NB Classifier uses probability for classification process.  It 

uses Bayes theorem, it predicts the occurrence of any events. 

[25] Proposed a model for predicting diabetes mellitus using 

three classification techniques such as NB, RF and NB- Tree. 

It is observed that Naive Bayes had shown with high accuracy 

76.3% as compared to other techniques. [26] Proposed a 

model using Naive Bayes and Bayesian Network for 

predicting diabetes and concluded that this model shown 

accuracy of 99% over existing model. Work [27] designed a 

model for predicting diabetes at an early stage using three 

classification methods as Support Vector Machine, Decision 

Tree and Naive Bayes and the Naive Bayes classification was 

given 76.3% accuracy  as compared to other algorithms. In 

work [28]  used two Naive Bayes classifiers, MNB Classifier 

and GNB Classifier for predicting diabetes, in that Gaussian 

Naïve Bayes Classifier secured accuracy of 80.8% to predict 

the diabetes disease.  

 
The table below shows the summarized results of the 

various classifies. 

Table 1. Comparison of Classification Techniques 

Reference Techniques Used Best Technique Accuracy % 

[2] ANN ANN 92% 

[4] SVM, NB, RF SVM 73.5% 

[5] SVM, KNN, J48, RF SVM 77.9% 

[6] SVM,  SVM 75.3% 

[7] SVM SVM 96.80% 
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[8] KNN, DT, SVM SVM 90.23% 

[9] KNN, SVM, LR, 

ANN 

SVM 95% 

[10] KNN KNN 100% 

[11] KNN, NB KNN  

[12] LR, NB, Weighted 

KNN, Bayes Network 

Weighted  KNN 80.12% 

[13] KNN, DT, SVM, RF, 

ANN, NB, LR 

KNN 99.0% 

[14] LR, SVM, RF RF 84% 

[15] DT, RF, NN RF 80.80% 

[16] RF RF 75% 

[17] DL, SVM, RF RF 83.67% 

[18] KNN, LR, RF, DT, 

SVM 

RF 75% 

[19] SVM, KNN, GNB, 

ANN 

ANN 82.35% 

[20] NN, RF, SVM NN 80.4% 

[21] ANN, RF, K-Means ANN 75.7% 

[22] KNN, DB, NB, SVM, 
K-Means 

ANN 85.09% 

[23] NB, RF, NB-Tree NB 76.3% 

[24] NB, Bayesian 

Network 

 99% 

[25] SVM, DT, NB NB 76.3% 

[26] Multinomial Naive 

Bayes(MNB), 
Gaussian Naive 

Bayes(GNB) 

GNB 80.8% 

 

III.   CONCLUSION 

Diabetes is a common and life threatening disease.  This 

study performed a review on various machine learning 

classification techniques for predicting diabetes disease. SVM 

classifier is used by many researchers for predicting diabetes 

when compared with other classifiers. By summing up the 

study, it could be noted that in future more research works can 

be done on descriptive analysis of how to control glucose 

level and patient’s mental, and physical problems caused due 

to diabetic and diabetic medicines using the other machine 

learning techniques.  
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