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Diabetic Prediction using Classification Method 
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Abstract : Prediction analysis of diabetes mellitus is the main 
focus of this work. There are mainly three tasks involved in 
prediction analysis. These tasks are input dataset, feature 
extraction and classification. The earlier framework makes use 
of SVM and naïve bayes approaches for predicting this disease. 
This study implements voting classifier for prediction purpose. It 
is an ensemble approach. This classifier combines three 
classification models. These models are SVM, naïve bayes and 
decision tree. The implementation of available and new 
technique is carried out in python tool. These approaches give 
outcomes in terms of different performance parameters. In 
contrast to other classification models, proposed classification 
model performs better. 
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I. INTRODUCTION 

The technology using which the extraction of valuable 
knowledge is done from the rough data is known as data 
mining. The implementation of extraction process is 
necessary for getting the access of important information. 
Misnomer is the other name given to this practice. In current 
scenario, there is the availability of massive volume of data 
in the majority of areas [1]. It is a very complex and tedious 
process to analyze such enormous data. Generally, data 
occurs in rough format. This data is nothing but garbage in 
the absence of mining. Therefore, there is the need of an 
efficient data mining approach for extracting valuable 
information from this data [2]. Mining can be defined as a 
practice of rough material extraction. In today’s 

technological era, huge knowledge denotes authority and 
victory. A lot of advanced tool such as processors, space 
probes etc have been developed. The massive growth of 
technology in the area of digital storage and processors has 
made the handling of massive volume of data easy. Ant sort 
of data can be stored using this technology [3]. All across 
the globe, enormous data is being gathered and accumulated 
in the large sized databases. With the passage of every year, 
this tendency is increasing. Within the research based 
applications and enterprises, the databases with Terabytes of 
data are very easy to be found. Depending upon the given 
input, a certain outcome is predicted by classification. A 
training set that includes various features and the relevant 
result is processed through the algorithm such that the 
possible outcomes can be predicted [4].  
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This is otherwise known as prediction attribute or goal. For 
predicting the outcomes, the relationships among attributes 
are discovered by the algorithm. A prediction set includes 
the data set which is new and includes the similar sets of 
attributes [5].  
The input is analyzed here and prediction is generated. The 
efficiency of an algorithm is defined by the prediction 
accuracy. For instance, the previously generated important 
information about patients is included in the training set of a 
medical database. A patient suffered from a heart disease or 
not is the prediction attribute. Cluster analysis or simply 
clustering can be defined as a method using which a set of 
data objects is partitioned into subsets [6]. Every subset is a 
cluster. Clustering can be described as a set of clusters 
obtained from a cluster analysis. It means that dissimilar 
clustering techniques may originate different clusters using 
the similar dataset.  The metabolic disease due to which the 
blood sugar level of a person increases is called diabetes 
mellitus. There are the two main causes of this disease. The 
first cause is the insufficient generation of insulin by the 
pancreas while the other cause is non-response of cells in 
generated insulin. Therefore, the unavailability of adequate 
insulin within patient’s body is the main reason of this 

disease. This disease can be divided in different categories. 
When pancreas does not generate sufficient insulin or if 
body is not responding properly to the generated insulin, 
diabetes can arise. TYPE 2 diabetics is very common in kids 
and teenagers over the past 20 years [7]. This type occurs 
because of the obesity in youngsters. According to a survey, 
around 90% diabetic patients are suffering from this type of 
diabetes. In this type, pancreas generally generates some 
insulin. However, either it’s not sufficient or the body 

doesn’t use it in efficient way. Resistance in insulin takes 
place when body cells don’t react to insulin. It generally 

happens in fat, liver, and muscle cells. This diabetes type is 
quite milder than type 1 [8]. However, it can still cause 
severe health issues particularly in the small blood vessels in 
kidneys, nerves, and eyes. This diabetes type increases the 
chances of coronary disease and stroke. The term fuzzy 
mean refers to not so clear or vague things. In real time, 
anyone may face a condition where he is not able to decide 
about the statement being true or false. At that point, this 
approach provides extremely important flexibility for 
reasoning. The doubts of any condition may be taken into 
account as well [9]. Fuzzy logic algorithm assists to resolve 
an issue after taking into account all existing data. 
Afterward, it makes optimum possible decision making for 
the provided input. This algorithm copies the method of 
decision making in a human that considers all the 
probabilities amid digital values T and F. 
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II. LITERATURE REVIEW  

Ioannis Kavakiotis, et.al (2017) studied Diabetes mellitus 
(DM) in order to detect which several techniques were 
developed [10]. Today, one of the greatest health challenges 
being faced is DM and for the prediction diagnosis and 
biomarker identification lots of research has been done.  
There has been huge increment in the data being generated 
on daily bases with the growth in biotechnology over the 
years. Thus, to diagnose and treat DM several machine 
learning and data mining approaches were proposed by 
researchers. The datasets were generated here by collecting 
data from the clinics and other biological fields. 
Improvements were made in techniques to provide better 
diagnostic results.  
Bayu Adhi Tama, et.al (2016) collected and analyzed the 
clinical record of patients suffering from T2DM. This work 
made use of KDD methods for extracting knowledge of 
T2DM patients from a famous Sumatran hospital [11]. An 
efficient data mining approach was used in this work for 
carrying out test. The tested outcomes revealed that this 
approach performed better than other existing approaches in 
disease detection. DT (decision tree) approach was used in 
this work for rule extraction. Doctors could use these rules 
for diagnosing T2DM disease. At last, the optimization of 
test was carried out. The future work would be focused on 
using more datasets for maximizing the disease detection 
efficiency. 
Yu-Xuan Wang, et.al, (2017) analyzed various applications 
across different fields in which the machine learning based 
techniques are being used [12]. This work was focused on 
designing several components for the system since the 
previous researches were based on managing their properties 
which could be affected with time and usage. The main aim 
here was to find out a fresh, automatic method for 
optimizing framework in flexible manner without 
implementing complicated algorithms. The cache 
architecture was selected in this work for validating the 
given suggestions. Here, a decision maker managed to 
replace the cache content in automatic manner. Afterward, 
the decision maker replied on a data miner. It made the 
analysis of data gathered by system screen. A lot of tests 
were carried out for validating the efficiency of the used 
approach. This approach provided satisfactory results.  
Zhiqiang Ge, et.al, (2017) presented a review in which the 
author studied the various industrial applications related to 
data mining. For data mining and analytics, 8 unsupervised 
learning algorithms were studied here. Further, this work 
had taken ten supervised learning algorithms into account 
for inspection [13]. The process business made use of both 
types of machine learning algorithms (i.e. supervised and 
unsupervised) in extensive manner. Around ninety to ninety 
five percent applications used these algorithms. In the recent 
years, the usage of semi-supervised methods has grown. The 
future work would be focused on improving this approach 
for more applications. 
Jahin Majumdar, et.al, (2016) stated that Data Mining and 
ML were the two fields on which a lot of research works 
were carried out [14]. It was required to retrieve information 
from databases rapidly along with maintaining growing data 
volume. It could be very advantageous for carrying research 

in the area of data analysis and making improvements in 
industries and markets. In contrast to traditional data mining 
approaches, ML algorithms had more ability to improve 
these things through learning from complicated examples. 
This work was focused on several available schemes based 
on ML. It was possible to use these algorithms for 
improving data mining classification and pattern 
recognition. These algorithms were particularly used for 
selecting essential features. In this work, the comparison of 
various available approaches was carried out. After 
comparison, the selection of optimal approach was done 
among these approaches. Moreover, a heuristic method was 
recommended in this work for eliminating the shortcomings 
of different approaches in theoretical manner. 
MS. Tejashrin. Giri, et.al (2014) studied diabetes disease. 
This disease was related to the metabolism of human body. 
In this disease, the blood sugar level of a person increases. 
There were the two main reasons of this disease.  Firstly, the 
pancreas did not produce the required amount of insulin. 
Secondly, cells did not respond to insulin [15]. The 
information about this disease could play an important role 
in decision making by doctors. A lot of researches carried 
out in healthcare sector made use of data mining for 
analyzing massive volume of clinical data. The use of data 
mining method in this disease diagnosis provided high 
quality results. Hence, it was advantageous to use data 
mining approaches for testing purpose.   

III. RESEARCH METHODOLOGY  

The main focus of this work is to predict diabetes disorder 
which has four phases. The first phase is of pre-process, 
second phase is of clustering with back propagation 
algorithm and last phase of classification for final 
predications. It is a very challenging task to predict diabetes 
disease because of the availability of huge amount of 
features in a dataset. Voting classifier combines different 
classification models. Therefore, various classifiers are 
combined together for generating a voting classification 
model. The training and evaluation of all classifiers is done 
simultaneously in independent manner. In this classification 
model, the implementation of “hard” or “soft” voting is 

done. The prediction of last class label is done as the class 
label which is predicted generally by classifier in “hard” 

voting. 
Different tasks carried out in predicting diabetes disorder by 
voting based approach are described below: 
1. Data collection and pre-processing:- This is the first task. 
The collection of diabetes data is carried out from the UCI 
repository in this work. The gathered data is in rough 
format. Therefore, pre-processing approaches are 
implemented for transforming this data. This work makes 
use random sampler for transforming data. 
2. Feature Extraction: - The next task carried out in diabetes 
prediction is called feature extraction. This task may create 
association among the features of the target set. The features 
causing maximal effect on the target set can be identified 
using this approach.  
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3. Model Building: - The third task is known as model 
building. In this task, the division of complete is carried out 
into training and test set. Generally, the size of training set 
will be bigger than the test set. In this task, the 
implementation of classification algorithm is done. The 
training and test set is given as input to the classifier. This 
work makes use of voting classifier. This classifier 
combines various other classifiers such as SVM, DT, NB for 
generating ultimate forecasting outcomes.  
The inclusion of a test on a feature is done by DT. An 
internal node represents it. The branch of DT classifier 
represents test result while leaf nodes represent classes. 
SVM is a classification model based on statistical learning. 
The amount of SVs (support vectors) is identified for 
representing the dataset. Merely, a segment of dataset is 
used for the training of classifier. Initially, the designing of 
SVM classifier has been carried out using binary classifier. 
NB classification assumes that classes are conditionally 
independent. It means that features in Naïve bayes 
classification model do not depend on each other. It is 
known as “Naive” as it makes the computation simple. This 

work makes use of three classification models 
independently. The input to voting classifier is given as the 
predictions generated by all classifiers. The ultimate 
outcomes are generated by applying soft voting based 
approach. This approach generates most accurate diabetes 
forecasting outcomes. 
It is possible to compute Gini Index as:  

                    --- [1] 

Here, i and j are levels of target values. The variable p 
represents input dataset.  
4. Evaluation: - This is the last task in diabetes prediction. In 
this task, the evaluation of outcomes generated by 
recommended paradigm is done by considering some 
metrics.  

 

Figure 1: Proposed Flowchart 

IV. EXPERIMENTAL RESULTS  

The dataset is taken from the UCI database. In this work, the 
implementation of two approaches i.e. available and 
recommended approaches is done. SVM is the existing 
classification algorithm while voting classifier is 
recommended approach. The aim of both of these 
approaches is same i.e. diabetes prediction. In this work, the 
testing of recommended approach is done for performance 
analysis. 

Fig 2: Precision-recall comparison 

Figure 2 compares precision-recall values generated by three 
classifiers. These classifiers include SVM, NB and voting 
classifiers. Voting classifier is an ensemble classification 
model. In contrast to two other classifiers, this classifier 
generates optimal values of precision-recall. 

Fig 3: Accuracy comparison 
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Figure 3 shows the comparison of three classifiers in terms 
of accuracy. These classifiers include SVM, NB and voting 
classifiers. In contrast to two other classifiers, voting 
classifier generates optimal value of accuracy. 

Fig 4: Execution Time 

Figure 4 shows the comparison of three classifiers in terms 
of execution time. These classifiers include SVM, NB and 
voting classifiers. In contrast to two other classifiers, voting 
classifier takes minimum execution time. 

Fig 5: Classification report 

Figure 5, the classification results of certain parameters (e.g. 
precision, recall and f-measure) for the class into 0 and 1.  

V. CONCLUSION  

Diabetes mellitus is a long-term disease. A lot of people all 
over the world have lost their lives because of this deadly 
disease. A survey carried out globally has realized that 
around 285 million people on this earth have this disease. In 
current scenario, there is no such technique that can 
minimize or prevent its consequences wholly. T2DM is a 
very common type of this disease. It is a very complex task 
to predict this diabetes type as no existing approach can 
predict its consequences completely. Most of the research 
works make use of data mining technology for getting 
efficient prediction results. This technology also assists in 
discovering information from data. This work is reached to 
the conclusion that predicting diabetes disease is a complex 
problem. This disease can be predicted using various 
classification algorithms such as SVM, NB. A voting 
classifier was constructed in this study for the prediction 
analysis. The classifier combines SVM, naïve bayes and 
decision tree. This classifier shows better performance than 

other existing classifiers in terms of different performance 
metrics. 
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