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Abstract— Data mining plays an efficient role in prediction 

of diseases in health care industry. Diabetes is one of the 

major global health problems. Diabetes is a metabolic disease 

where the improper management of blood glucose levels led 

to risk of generating abnormalities in functioning of critical 

organs like heart attack, kidney, eye diseases etc. In this 

study, we have proposed a model based on data mining 

techniques for predicting diabetes mellitus. Based on a series 

of preprocessing procedures, the model is comprised of two 

parts, the K-means algorithm and the logistic regression 

algorithm. The Data set is collected from Pima Indian 

diabetes dataset containing various attributes like Age, Sex, 

BMI, and Test Results of diabetes. The proposed model that 

consisted of both cluster and class method ensured the 

enhancement of prediction accuracy. Early prediction and 

estimation of Severity may prevent developing high risk and 

may use to prevent death from severe diabetes. The logistic 

regression algorithm efficiently predicts the diabetic person 

and estimate the severity of the human organs of the diabetics 

person using association rule mining. 
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I. INTRODUCTION 

Data mining is described as the process of discovering 

correlations, patterns and trends to search through a large 

amount of data stored in repositories, databases, and data 

warehouses. Data mining adopts a sequence of pattern 

recognition technologies and statistical and mathematical 

techniques to identify the possible rules or relationships that 

govern the data in the databases. Diabetes mellitus is a 

chronic disease and a major public health challenge 

worldwide. Diabetes can be controlled with the help of 

insulin injections, a healthy diet and regular exercise but there 

is no whole cure is available. Diabetes leads to many other 

diseases such as blindness, blood pressure, heart disease, and 

kidney disease and nerve damage. There are three primary 

types of diabetes mellitus are as follows:  

1) Type 1: Diabetes Mellitus results from the body fails to 

produce insulin. This form was previously specified to as 

insulin dependent diabetes mellitus.  

2) Type 2: Diabetes Mellitus conclusion from insulin 

resistance which is a condition in which cells fail to use 

insulin properly, although it leads to sometimes also with 

an absolute insulin deficiency. This type was previously 

specified to as noninsulin-dependent diabetes mellitus.  

3) Type 3: Gestational diabetes occurs when a pregnant 

woman previously seem diagnosis of diabetes develops 

a high blood glucose level[1]. 

In order to automate the overall process of diabetes 

prediction and severity estimation, the diabetic database is 

needed. The following are the sections included related work, 

methodology, experimentation, results & Discussion. 

II. RELATED WORK 

Gyorgy J. Simon, Pedro J.Caraballo, et al., [2] proposed the 

method of distributional association rule mining to identify 

sets of risk factors and the corresponding patient 

subpopulations that are significantly increased risk of 

progressing to diabetes. And to discover sets of risk factor, 

here uses bottom up summarization algorithm which 

produces most suitable summary that describes 

subpopulations at high risk of diabetes.  

The Subpopulation identified by this summary 

covered most high risk of patients, had low overlap and were 

at very high risk. This method is used for when the patient 

having high risk. Dr. Zuber khan, shaifali sing, et al., [3] 

worked on the concept of Diabetes Mellitus using kNearest 

Neighbor algorithm which is most Important technique of 

Artificial Intelligence. The accuracy rate is showing that how 

many outputs of the data of the test dataset are same as the 

output of the data of different features of the trained dataset. 

The error rate is sighting that how many outputs of the data 

of the test dataset are not same as the output of the data of 

different features of the training dataset. The result they 

showed that as the value of k increases, accuracy rate and 

error rate will increase. K-Nearest Neighbour algorithm is 

one of the most important techniques of AI which is used 

widely for diagnostic purposes. Through KNN more 

Accurate results can be obtain. This method is very effective 

for the training data set which is very large.  

Mukesh kumari and Dr. Rajan Vohra [4] worked on 

the concept of data mining is to extract knowledge from 

information stored in dataset and generate  clear  and  

understandable  description  of patterns. The techniques are 

attributes selection, data normalization and then classifier is 

applied on data set to construct Bayesian model. Bayesian 

network classifier was proposed for the prediction of person 

weather diabetic or not. By using Bayesian classifier patient 

is undergoing classified in classes of Pre-diabetic, Non-

diabetic, Diabetic according to the attributes selected. The 

techniques they applied as preprocessing attribute 

identification and selection, data normalization. And then 

classifier is applied to the modified data set to construct the 

Bayesian model. The Bayesian network has a benefit of it 

encodes all variables, missing data entries can be handled 

successfully.  

Dr.Pramanand Perumal and Sankaranarayanan [5] 

proposed an idea about diabetes mellitus its diagnosis using 

data mining with minimum number of attributes applied to 

classification algorithms. They worked on Apriori and FP-

growth techniques. In FP-growth the novel data structure 

frequent pattern tree is being implemented for storing 

compressed crucial information about frequent pattern. It is 

observed that both of the techniques generate the same 

number of frequent sets as an importance same number of 
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rules for the same known dataset under the same constraints. 

with the help of data Apriori and FP-growth algorithms, the 

computation cost decreases and also the classification 

performance increases.  

Satyanarayana Gandi and Amarendra Kothalanka 

[6] worked on the initial training data set to the optimal 

process to extract the optimal data set, on that optimal dataset 

they applied classification with Bayesian classifier. Bayesian 

classifier methods is uses getting training data set and convert 

it into classified data. Initially they extract the optimal feature 

set from existing training data and calculates the positive and 

negative probability, until the new data set if formed with 

same size and forwards the current generated dataset for 

classification their it classifies the testing dataset with new  

Feature. 

III. METHODOLOGY 

This section is comprised of the dataset description, the 

preprocessing procedure, and the classification algorithm. All 

the experimental processes have been completed using the 

RSTUDIO. The proposed model is shown in Fig. 

 

Fig. 1: Algorithm Model 

A. Dataset Description 

The Pima Indian Diabetes Dataset consists of information on 

768 patients (268 tested_positive instances and 500 

tested_negative instances). Tested_positive and 

tested_negative indicates whether the patient is diabetic or 

not, respectively. Each instance is comprised of 8 attributes, 

which are all numeric. The detailed attributes in the dataset 

are listed as follows, and Table 1 shows some samples 

extracted from the dataset[7].  

 Number of times pregnant (preg)  

 Plasma glucose concentration at 2 h in an oral glucose 

tolerance test (plas) 

 Diastolic blood pressure (pres) 

 Triceps skin fold thickness (skin)  

 2-h serum insulin (insu)  

 Body mass index (bmi)  

 Diabetes pedigree function (pedi) 

 Age (age)  

 Class variable (class) 

 

S.NO PREGANACY FBG BP TRICEPS PMBG BMI PEDI AGE CLASS 

1 1 35 66 29 79 26.6 0.31 31 0 

2 8 183 64 20 79 23.3 0.672 32 1 

3 1 89 66 23 94 26.1 0.167 21 0 

4 1 137 40 35 168 43.2 2.288 33 1 

5 5 116 74 20 79 25.6 0.201 30 0 

6 3 78 50 32 88 31 0.248 26 1 

Table 1: Samples of Dataset 

B. Data Pre-Processing 

Data goes through a series of steps during preprocessing[8]: 

1) Data Cleaning 

Data is cleansed through processes such as filling in missing 

values, smoothing the noisy data, or resolving the 

inconsistencies in the data. 

2) Data Integration 

Data with different representations are put together and 

conflicts within the data are resolved. 

3) Data Transformation 

Data is normalized, aggregated and generalized. 

4) Data Reduction 

This step aims to present a reduced representation of the data 

in a data warehouse. 

5) Data Discretization 

Involves the reduction of a number of values of a continuous 

attribute by dividing the range of attribute intervals.  

IV. EXPERIMENTATION 

The model consists of double-level algorithms. In the first 

level, we used the improved K-means algorithm to remove 

incorrectly clustered data. The optimized dataset was used as 

input for next level. Then, we used the logistic regression 

algorithm to classify the remaining data. 
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A. K-Means Clustering 

k-means clustering is a method of vector quantization, 

originally from signal processing, that is popular for cluster 

analysis in data mining. k-means clustering aims to partition 

n observations into k clusters in which each observation 

belongs to the cluster with the nearest mean, serving as a 

prototype of the cluster. Cluster analysis aims at partitioning 

the observations into disparate clusters so that observations 

within the same cluster are more closely related to each other 

than those assigned to different clusters. The K-means is one 

of the most popular cluster algorithms. It is a typical distance-

based cluster algorithm, and the distance is used as a measure 

of similarity, i.e., the smaller distance between objects shows 

the greater similarity[9]. The k-means clustering applying 

steps for the given datasets as follows; 

1) Pick k random items from the dataset and label them as 

cluster representatives. 

2) Associate each remaining item in the dataset with the 

nearest cluster representative, using a Euclidean distance 

calculated by a similarity function. 

3) Recalculate the new clusters’ representatives. 

4) Repeat Steps 2 and 3 until the clusters do not change. 

B. Logistic Regression Algorithm 

The logistic function, also called the sigmoid function was 

developed by statisticians to describe properties of population 

growth in ecology, rising quickly and maxing out at the 

carrying capacity of the environment. It’s an S-shaped curve 

that can take any real-valued number and map it into a value 

between 0 and 1, but never exactly at those limits[10]. 

                    1 / (1 + e^-value)                                 (1) 

Where e is the base of the natural logarithms and 

value is the actual numerical value that you want to transform. 

Below is a plot of the numbers between -5 and 5 transformed 

into the range 0 and 1 using the logistic function. 

 
Fig. 2: Logistic Model 

Representation Used for Logistic Regression: 

Logistic regression uses an equation as the 

representation, very much like linear regression. Input values 

(x) are combined linearly using weights or coefficient values 

(referred to as the Greek capital letter Beta) to predict an 

output value (y). A key difference from linear regression is 

that the output value being modeled is a binary values (0 or 

1) rather than a numeric value.An example logistic regression 

equation: 

  y = e^(b0 + b1*x) / (1 + e^(b0 + b1*x))         (2) 

Where y is the predicted output, b0 is the bias or 

intercept term and b1 is the coefficient for the single input 

value (x). Each column in your input data has an associated 

b coefficient (a constant real value) that must be learned from 

your training data.The actual representation of the model that 

you would store in memory or in a file are the coefficients in 

the equation (the beta value or b’s). 

The classification algorithm aimed to establish a 

model that can map data items to a given category, based on 

the existing data. It was used to extract significant data items 

from the model or to predict the tendency of data. In most 

cases, the dependent variable of the logistic regression 

algorithm is binary-classification. It means that the logistic 

regression algorithm is always used to solve two-category 

problem. The main purpose of our experiment is to predict 

whether one person is diabetic or not, which is a typical 

binary-classification problem. Besides, the logistic regression 

algorithm is always used in data mining, disease automatic 

diagnosis and economic prediction, especially predicting and 

classifying of medical and health problem.  

In conclusion, we decided to use the logistic 

regression as one part of our proposed model.  The 

classification problem is very much like the linear regression 

problem. Linear regression problem can only predict a 

continuous value. It maintains consistent sensitivity 

throughout the real number field. The predictive value of the 

classification problem can only be 0 or 1, so we may set a 

critical point. The output is 1 if the value is greater than the 

threshold, otherwise the output is 0. The output variable range 

of logistic regression is always between 0 and 1. Logistic 

regression is a regression model that reduces the prediction 

range and limits the prediction value to [0, 1]. Based on linear 

regression, the logistic regression adds a layer of sigmoid 

function (non-linearity). The features are first summed 

linearly and then predicted using the sigmoid function. 

V. RESULTS & DISCUSSION 

In general, the process of prediction contains four different 

results called true positive (TP), true negative (TN), false 

positive (FP), and false negative (FN). The confusion matrix 

displays these four results. Column A presents the tested 

positive results, and column B presents the tested negative 

results. The first row shows the predicted results for the 

positive class, and the second row shows the predicted results 

for the negative class.  

From the outcome of detailed accuracy, we present 

some significant indicators as follows. The precision is 

calculated by 

Precision =
𝑇𝑃

𝑇𝑃+𝐹𝑃
-                                 (3) 

 

The recall, also known as the specificity, is calculated by  

Recall=
𝑇𝑃

𝑇𝑃+𝐹𝑁
                                   (4) 

VI. CONCLUSIONS 

This paper aimed to establish an appropriate prediction model 

for the high-risk DM group. Based on a number of 

researchers' experiences, we proposed a novel model, which 

consists of double-level algorithms, i.e., the K-means and 

logistic regression algorithms. In order to make a valid 

comparison with others' results, it was necessary to conduct 

this model using the RSTUDIO and use the same Pima Indian 

Diabetes Dataset. Proper filters were utilized to improve the 

validity and rationality of the dataset. The proposed model 
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that consisted of both cluster and class method ensured the 

enhancement of prediction accuracy. One of our proposed 

model's benefits is that it avoids deleting overmuch original 

data. It ensures the high quality of experimental data. The 

other benefit is that our model can apply in the Pima Indian 

Diabetes Dataset as well as other various datasets. 
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