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Abstract— the main objective of data mining is to mine data from 

a huge number of datasets and transform this mining data into a 

meaning full structure for representing the real object. Data 

mining technique is used to manage different organizational data 

to analyse and predict. Data mining classification techniques used 

to the management of healthcare data and play a major role in 

diagnosis and predict the survivalist of a different disease. The 

objective of this work is to analyse and predict chronic kidney 

disease (CKD) by discovering the hidden pattern of the 

relationship that is directly related with CKD by using feature 

selection and data mining classification techniques like k-nearest 

neighbor (KNN), artificial neural network (ANN), decision tree. 

The work will show that feature selection and classification based 

methods to enhance the performance accuracy of the algorithm 

to effective analysis and prediction of chronic kidney disease. 

Keywords— Chronic Kidney Disease, Data Mining, 

Classification Techniques, Feature Selection, Medical Data Mining 

I. INTRODUCTION  

Data mining refers to extracting meaning full information 

from the different huge amount of dataset [1]. It is the process 

of determining the unseen finding pattern and knowledge from 

the massive amount of data set. Data mining is significant 

research doings in the field of medical sciences since there is a 

requirement of well-organized methodologies for analyzing, 

predict and detecting diseases [1], [8], [9]. To detect and 

predict diseases Data mining applications are used for the 

management of healthcare, health information, patient care 

system, etc. It also plays a major role in analyzing 

survivability of a disease [1], [2], [8], [9].  

Data mining classification techniques play a vital role in 

healthcare domain by classifying the patient dataset [6], [10]. 

Data mining classification technique is used to analyse and 

predict many diseases.  The classification techniques like 

artificial neural network (ANN), K-nearest neighbor (KNN), 

naïve Bays, decision tree (J48, C4.5), support vector machine 

(SVM) etc. Are used by many researchers in the health care 

area for analysis, detect and predict for a variety of diseases.  

Feature selection methods, improve the performance 

accuracy of the algorithm by reducing the dimensionality of 

the feature and it can be grouped into a wrapper and filter 

methods [6], [10], [12], [17], [19]. 

Chronic kidney disease (CKD) also called chronic renal 

failure, which has become a serious problem in the world in 

which the kidneys are damaged and it is the cause of improper 

function of kidney organ [2], [6]. The starting date of kidney 

failure may not be known, it may not recognize as an illness of 

the patient because it cannot show any symptoms initially [6]. 

The failure of the kidney is affected the whole human body 

and it can be a cause of the seriously ill and cause of deaths.  

Currently, from the global burden disease project, CKD is 

quickly expanding through the world. According to the 

statistical report shows increased by 90% globally yearly of 

life lost CKD since 1990 to 2013 and it is known the 13th 

leading cause of death in the world [28].  According to kidney 

international report among the top cause of deaths, CKD was 

one of the top 5 cause of death in different country [28]. 

According to the national kidney foundation, nearly 10% of 

the world population infected by CKD and millions of people 

die yearly all over the world [29]. The cause of the death is the 

shortage of treatments and lack of knowledge about kidney 

disease.  
In developing country, most of the kidney patient received 

treatment after reached in serious cases. This increases the 

number of CKD patients [28]. CKD can be reduced even can 

stop by diagnosis before affected and during affected by doing 

the test like the blood test, urine test, kidney scan and ask 

doctor other symptoms of kidney disease. 

Most of the works are mainly concentrations of analysis, 

prediction life danger diseases like chronic kidney disease, 
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cancer disease, diabetic disease, etc. Using feature selection 

and classification techniques such as KNN, ANN, decision 

tree (J48/C4.5), SVM, naïve Bays, etc.  

II.  CHALLENGE OF MEDICAL DATA MINING 

In healthcare center, various data are stored in databases. 

But the number of challenges to associate the medical data 

which is hard to classify analysis and prediction [30]. Some of 

the challenges are as follows.  

Lack of standard format: data being stored in different health 

care by different format and there is no standard format for 

stored medical data [30]. 

Distributed data: data are stored in varied computing place on 

heterogeneous display place. This type of data is impossible to 

come up in a centralized place. It requires algorithm 

development to extract from different storage place [31].   

Lack of quality: quality of data is one of the challenges in 

healthcare data. Quality of data is subject to on different 

aspects such as remove missing data, eliminate noise, 

replacing missing values [30]. 

Data sharing: data sharing is difficult among patients or 

medical organizations interims of security and privacy. It is 

affecting the service to deliver treatments it is difficult to 

detect analysis and prediction [30], [31]. 

Massive data: massive data is vast volume data. To mine, this 

type of data requires the development of algorithm [31]. 

 

III. DATA MINING TASKS IN HEALTHCARE 

Data mining talk about the procedure of analyzing huge 

databases to find the useful patterns. It is used to extract 

unidentified patterns and information that are hard to be 

identified from vast dataset [1], [18]. Data mining application 

is used to predict and analysis a verify data, such as risk 

evaluation, banking data, sale data, criminal data, insurance 

data, medical data [18].  

Nowadays medical data are available in private and public 

healthcare center. These are generated the huge number of 

datasets. From these datasets extract useful knowledge by 

following a number of steps as shown the figure 1. 

Data mining models are categorized into a predictive model 

and descriptive models. The predictive model makes a 

prediction about values of data using known result found from 

different datasets. The predictive model consists of 

classification, regression, Time Series Analysis, and 

prediction. Whereas Descriptive Model identifies patterns or 

relationships in data. 

A descriptive model consists of Clustering and Association 

Rules. Some tasks of data mining in healthcare data are listed 

below.  

A. Clustering: 

 Clustering is similar to classification except that groups of 

data are not predefined and clustering is an unsupervised 

learning technique. In clustering, the evidence concerning the 

class label is not known. In clustering, similar data are put in 

the same place and dissimilar data placed in the other place. 

Values that fall outside the set or clusters may be considered 

as outliers. We use clustering for Simplifications, Pattern 

detection, Useful in data concept construction, unsupervised 

learning process. 

 

 
 

Fig. 1.  Knowledge discovery process 

B. Regression  

Regression is mostly used to map a data item to a real-

valued prediction variable. It is predicted different numerical 

data, such as mortgage rate, house values, profit, sale, 

temperature values.  

C. Association 

Association rule is a model that is joining of items in huge 

databases in a given transaction that will predict the amount of 

an item based on a number of other items in the transaction. 

This type of relationship is called an association rule. 

D. Classification 

Classification is referred to as supervised learning techniques 

because the classes are determined before investigative the 

data. Classification is mapping the data into predefined 

classes. In classification predict the objective class by 

diagnosis training dataset. This should be completed by 

searching appropriate borders for each objective class. 

IV. DATA MINING CLASSIFICATION 

Classification is a supervised learning method its class is 

known to predict the target class level. The classification used 

to classify different types of datasets into training and test set. 

It is commonly used in data mining, healthcare application to 

classify patient dataset [2]. In most work, different machine 

learning algorithms are used such as an artificial neural 

network (ANN), K-nearest neighbor (KNN) and decision tree 

(J48) are used to classify disease dataset. 
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A. Artificial Neural Network (ANN) 

Artificial neural network (ANN) also called “neural 

network’, widely used in the real application based on 

biological neurons. ANN contains the interconnected nodes of 

artificial neurons and communicates each node by adjusting 

weights for each node and change its arrangement during 

message transfer [4]. ANN is learning algorithm, it can learn 

and adapt to change its structure during information received 

from the internal and external environment during learning 

[22]. ANN contains a set of the input layer, a hidden layer, and 

finally, contain output layers. These layers are interconnected 

to each other, in which weight is linked with each node. 

Neuron network is constructed multiplied the sum of all inputs 

by the sum of all weighted that are participating each 

processed. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. artificial neural networks 

 (Y) = X1W1+X2W2+.... +XnWn 

Where W is the weight, X is input and f (Y) is activation 

function. 

B. K-nearest neighbor (KNN) 

KNN is a type of supervised learning algorithm and by 

nature, it is nonparametric [1]. It finds from the input k-

number of objects closet the exact point query or majority 

vote. It works based on the nearest class object that has the 

minimum distance from request example to the training 

example. According to [2] KNN is the fastest algorithm in its 

execution time to build models. After gathering the all the 

neighbor apply simple majority vote to the prediction query. 

For each query Xn to be classified x1, x2, … xk are the k 

instances. These instances are training set that is nearest to xn. 

The Euclidean distance is calculated as follows               

                                 D=√ ((xi-xj) 
2
) 

C. J48 Decision Tree  

According to [9], J48 decision tree is an open source Java 

implementation of C4.5 decision tree algorithm in weak 

platform. It is the extension of the earlier ID3 algorithm, 

which is developed by Ross Quinlan [9]. In J48 decision tree 

classification algorithm the branch of data distribution easily 

understandable and every leaf is pure gain evidence from the 

branch. J48 classification algorithm uses top-down greedy 

search methods for producing tree [23]. J48 decision tree 

produces sorting tree whose, the leaf denotes the ending class 

and the internal attributes represent a possible number of 

output of the branch features [23]. 

D. Support Vector Machine 

Support Vector Machine (SVM) has the high-performance 

capability to predict, analyses, regression and classify dataset 

[6]. It is used to predict and analysis the dataset to regression 

and classification techniques [1]. SVM is supervised learning 

algorithms which are mostly used data mining classification. It 

can perform classification by separating classes by discovering 

the optimal hyper plane. SVM gives the most accurate result 

by comparing other classification algorithms. Training data 

represented by support vector machine model. By maximizing 

the combined between the instances of two classes, it can 

minimize the error. 

E. Naïve Bayes  

Naïve Bayes has supervised learning algorithm 

classification technique which is a probabilistic classification 

learning algorithm based on applying Bayes theorem [1]. 

Naïve Bayes is used for diagnosis and prediction of the 

problem. The Naïve Bayes algorithm requires a small amount 

of training data during classification to predict to evaluate the 

parameter [21]. The Naïve Bayes classification method used to 

predict, an associate of each class. For instance, the 

probability for the specified record for the target class. The 

class which has maximum probability is expected the most 

likelihood class. Below is Bayes theorem  

P (Y/X) = P (X/Y) ·P(Y) / P(X) 

P (X) is similar to whole classes.   

P (Y) = relative frequency of class Y  

TABLE I.  ADVANTAGE AND DISADVANTAGE OF 

CLASSIFICATION ALGORITHM 

No Algorithm  Advantage Disadvantage  

1 ANN Easy for small parameter  
Multiple processing 
units are connected 
each other 
Very effective and 
efficient  
Errorless  

It is complex  
The time is long to 
train 
Sometimes overlap 
Slow learning  

2 KNN No need to separate 
linear and nonlinear 
No cost to learn  
Good for large number 
of records 
Fast to train the model  

It requires more 
memory space 
Slow to test  
Depend on a number 
of dimensions  
Sensitive to nosy  

3 DT Nonparametric learning 
model 
Simple to know & 
visualize  
It can produce sets of 
rules to transfer 
knowledge  
It can contain numerical 
& categorical data 

Complex for large 
dataset 
Unstable  
Difficult to learn  

4 NB Independent between 
attributes  
It is a very fast algorithm  

In small data set to 
reduce precision 
It requires very large 
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It can predict perfectly  records to gain good 
results 

5 SVM It can classify linear and 
nonlinear data 
It is flexible algorithm 
It used for regression 
and classification  
Efficient for large 
attributes  

Very complex 
Need large memory 
space  
 

a. Comparison of algorisms 

V. FEATURE SELECTION 

The feature is the process of eliminating some parts of the 

attributes from the data set, which are low ranked [6]. Feature 

selection used to improve the performance of the classification 

algorithm by removing unwanted attributes from the input [6, 

19]. Feature selection used to classification and non-

classification algorithm [17]. Feature selection mainly 

classified into filter method and wrapper method. 

Filter method selects the attribute from the given data set 

which has the highest value among them and the selected 

attributes participate into the classification. The elimination of 

feature in filter selection based on statistical measures and 

attribute weight [6], [19] 

Wrapper method computed the rank of attributes by 

examining black box method. This method is evaluated 

training and testing sets. The wrapper method uses feedback 

from classification learning algorithm [6, 17].  

 

 

Fig. 3. Schema of learning algorithm with feature selection methods 

VI. RELATED WORK  

Chandel, K. et al. [1] proposed a comparative study on 

thyroid disease detection by using naïve bays and KNN to 

classify thyroid disease data set. After implementing the 

thyroid dataset on rapid miner, the experimental result shows 

that the performance accuracy of KNN was better than naïve 

bays. The result was KNN performs 93.44% and Naïve Bays 

performs 22.56%, which is low compared to KNN.  

Boukenze, B. et al.  [2] Proposed prediction system for 

chronic failure disease by using different machine learning 

algorithms like SVM, KNN, MLP/ANN, C4.5, Bayesian 

network. After implementing in weak platform tools compare 

the performance accuracy of the algorithm on the basis of 

different measures like execution time, sensitivity specificity 

and f- measure. A c4. 5 decision tree is scored good accuracy. 

Its accuracy was 63% it was applied to predict chronic kidney 

failure disease. 

Shaikhina, T. et al. [3] were developed an outcome 

prediction in antibody incompatible kidney transplantation by 

using decision tree and random forest classification 

algorithms. In their work determine the potential of the new 

transplantation by using DT and RF to predict early 

transplantation with the highest performance accuracy of 85%.  

Polat, H et al.  [6] Were used Support Vector Machine 

classification algorithm to analysis CKD and they used feature 

selection methods like wrapper and filter methods. In their 

proposed work, they applied different feature selection 

methods by combining attribute evaluator and search engine 

methods. SVM without feature selection the accuracy rate was 

97.75%, SVM with the classifier subset evaluator combine 

with greedy stepwise the accuracy rate was 98%, SVM with 

the wrapper subset evaluator combine with a best first search 

engine the accuracy rate was 98.25, SVM with the classifier 

subset evaluator combine with greedy stepwise the accuracy 

rate 98.25. And finally, SVM with the filter subset evaluator 

combine with best first search the accuracy was 98.5. 

Pangong, P. et al. [7] Presented by creating classification 

models by using data mining, classification techniques such as 

KNN, ANN, DT and Naïve Bays to predict the transitional 

interval of kidney disease especially 3 to 5 stages of kidney 

disease. These classification models were constructed by 

classifying the selected or reduced set of attributes. After 

applying balanced classifier or attribute reduced by the feature 

selection method, the performance, accuracy was secured 

around 85%    

Padmanaban, K. et al. [8] Ware applied decision tree and 

naïve Bays data mining, classification techniques to predict 

CKD for prevention of the risk factor of CKD. They 

implemented CKD dataset on rapid miner by retrieving the 

dataset to set target role using 10-fold cross-validation. After 

classification, the performance prediction accuracy of naive 

Bayes was originated 86 % and the performance prediction 

accuracy of decision tree originates 91%. Based on the 

comparison result the performance of the DT was applied to 

predict CKD.   

Dulhare, U. N. et al. [10] Used feature selection to 

extraction rule and predict CKD by using naïve Bayes 

classifier and one R attribute selector to prevent the CKD. 

These methods are Naïve bays with the wrapper subset 

evaluator combine with the best first search. After 

implemented on weak tool using wrapper subset evaluators 

combine with the best first search engine; Naïve Bay's 

classifier performance found a 97.5 % accuracy rate.  
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Pritom, A. I et al. [12] applied data mining techniques such 

as SVM, Decision tree, Naïve Bays and C4.5. They improved 

the accuracy of each classification model with the help of 

effective feature selection methods. To accomplish this tasked 

Info Gain attribute evaluator was selected as an attribute 

evaluator combine with ranker algorithm. The experimental 

result implemented on weak tool the recurrence prediction 

accuracy was SVM gave 75.75% accuracy, J48 gave 73.73% 

and naïve bays gave 67.17%. These are the original data set 

without feature selection. After carefully applied feature 

selection SVM improved bay 1.52%, C4.5 improved by 2.52% 

and Naïve Bays improved by 9.09% 

Sedighi, Z et al. [17] presented kidney disease analysis by 

using feature selection, along with classification techniques. In 

their work, they used two feature selection methods which are 

wrapper and filter method followed by AdaBoost and Naïve 

Bays classifier algorithms. KNN used the model to estimate 

replace missing data. The used also genetic algorithm to select 

attribute used in an ensemble classification. The classification 

result was good compared to the original classification 

performance accuracy. 

TABLE II.  EXPERMENTAL RESULT OF CLASSIFICATION ALGORITHMS USED FOR DIFFERENT DISEASES  

Sr. No Author Year Diseases Tools Techniques and Accuracy % 

1 Chandel, K.et al. [1] 2017 Thyroid WEKA KNN: 93.44, Naïve Baye:22.56 

2 Boukenze,B. et al. [2] 2017 CKD WEKA SVM: 62.5, ANN/MLP: 62.5, C4.5: 63, KNN:58.25, 

Bayes Network:57.5 

3 Shaikhina, T. et al. [3] 2017 Kidney MATLAB DT: 85, RF: 85 

4 Ani, R. et al. [4] 2016 CRF Weka KNN: 90, DT/J48: 93, ANN:81, NB:78 

5 Cheng, L. C et al. [5] 

 

2017 Kidney disease WEKA C4.5: 0.500 ± 0.015, SVM: 0.652 ± 0.037,CART: 

0.606 ± 0.041 

6 Polat, H. et al. [6]. 2017 CKD Weka SVM: 98.5 

7 Panwong P. et al. [7] 
 

2016 Kidney Weka KNN:86.32, ANN: 83.24, RF: 86.60, J48:79.52 
Naïve Bays: 60.46 

8 Padmanaban, K. A. et al. [8] 2016 CKD Rapid Miner DT: 91, Naïve Bays:86 

9 Perveen S. et al. [9] 2016 Diabetes  J48: ≈98, AdaBoost: , Bagging: 98 

10 Dulhare, U. et al. [10] 2016 CKD Weka Naïve Bays: 97.5 

11 Borisagar, N.et al. [11] 2017 CKD MatLab ANN: 99.5 

12 Pritom, A. et al. [12] 2016 Breast Cancer WEKA SVM: 75.75, C4.5: 73.73, Naïve Bayes: 67.17 

13 Mishra, S. et al.  [13] 2016 diabetes Weka KNN/IBK: 98.78%, RBF, JRip 

14 Zufferey, D. et al. [14] 
 

2015 Chronic disease Weka ML-kNN, AdaBoostMH, binaryrelevance, classifier 
chains, HOMER, RAkEL 

15 Bashir, S. et al. [15] 

 

2014 Heart Weka Ensemble (NB, DT, Gini Index Information 

gain,Memory-based learner , SVM): 88.5 

16 Baitharu,T. R.et al. [16] 2016 Liver Weka KNN: 62.89, J48: 68.98. ANN:71.59, Naïve 

Bays:55.36 

17 Sedighi, Z. et al. [17] 2016 CKD Weka FFS: 91.50±4.36, BFE: 97.00±2.96, BDS: 
91.50±4.38, EA-based: 97.50±2.24 

18 Filimon, D. M.et al.  [18] 2014 Skin disease MATLAB ANN: 95 

 

19 Ahmad, F. et al. [19] 2014 Breast cancer MATLAB ANN:98.29 

20 Asri, H. et al. [20] 2016 Breast cancer Weka SVM: 97.13, C4.5:95.13, NB:95.99, KNN: 95.27 

21 Deekshatulu,B.L.etal. [21] 2013 Heart Weka KNN:95.73 

22 Ramya,S.,& Radha, N[22]. 2016 CKD R TOOL ANN:80.4, BPNN:80.4, RBF:85.3, RF: 78.6 

23 Dhruvi, R. et al. [23] 2016 Chronic disease Java Naïve Bays: 84.452, J48:85.083 

24 Vijayarani, S. et al. [24] 2015 Kidney MATLAB ANN: 87.70, SVM: 76.32 

25 Chetty, N. et al. [25] 2015 CKD Weka Naïve Bays:95, KNN:95.75, SVM: 97.75 

b. Experimental result of     previous researches 
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From the experimental result, we observe that data mining 

classification and feature selection methods have been used to 

identify, analysis and predict for chronic kidney and other 

diseases during the last few years.     

Many researchers have been conducted different data 

mining, classification algorithm like KNN [1], [2],[4], [7], 

[13], [14],[16], [20], [21], [25], ANN [2], [4], [7], [11], [16], 

[18], [19], [22], [24], Naïve Bays[1, 4, 7,8, 10, 12, 16, 20, 

23,25], SVM[2], [5], [6], [12] ,[20], [24], [25] Decision 

Tree(J48/C4.5) [2], [3], [4], [5], [7], [8], [9], [12], [16], [20], 

[23] and feature selection [6], [10], [12], [17], [19], [21], [26] 

to improve the performance accuracy of algorithm. 

Different classification algorithms are used in the below 

figure the result tells as KNN, ANN, DT (J48/C4.5) are scored 

best performance accuracy compared with other classification 

algorithms.   

 Fig. 4.  Performance accuracy of different Algorithm used to predict 

VII. . METHODOLOGY 

The general methodology of the system is as following steps  

1. The dataset is taken from the UCI machine learning 

repository. 

2. Preprocessing is avoiding missing value either replacement 

or remove missing value from the dataset and remove 

noise and outliers. 

3. Reduce dimensionality of the feature using feature 

selection methods and select optimal feature subset. 

4. The data reduction process repeats step 3 until getting 

high-performance accuracy. 

5. Model construction by using different classification 

algorithms like KNN, ANN, J48. 

Fig. 5.  system architecture 

6. Models are evaluated by using performance evaluation 

techniques like confusion matrix, accuracy, F-measure, 

Recall, Precision, Receive operating Characteristics  

(ROC) curve etc. 

7. After evaluating model select the best performance 

accuracy. 

8. Analyses and predict chronic kidney disease data set by 

using the selected model. 

The main objective of reviewing the paper was to find 

which algorithm has the best accuracy to predict disease. So in 

our review KNN, ANN, DT (J48/C4.5) are the average 

accuracies are best compared to another algorithm. The 

experiment will be conducted on the selected algorithm with 

feature selection and test on the selected data set. This method 

is used to support the decision for medical datasets, by 

comparison, determine the best performance and apply for 

chronic kidney prediction. 

VIII. CONCLUSION 

The objective of this study is to observe the application of 

data    mining, classification algorithm and feature selection 

methods to analyse and predict different disease. Chronic 

kidney disease and other diseases can be very well analysis 

and predict by data mining and feature selection methods.  

From the experimental result, we observe that data mining, 

classification and feature selection methods have been used to 

identify, analysis and predict for chronic kidney and other 

diseases. Many researchers have been conducted different data 

mining, classification algorithm like KNN, ANN, Naïve Bays, 

SVM, Decision tree (J48, C4.5) and feature selection to 

improve the performance accuracy of the algorithm.  

   For the future, we are working enhancing the performance of 

prediction system accuracy by ensemble different classifier 

algorithms. 
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