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Abstract: Data mining can be used for a large amount of applications. Among one is the health care systems. Usually, 

medical databases have large quantities of data about patients and  their  medical  history.  Analyzing  this  

voluminous  data manually  is  impossible.  But  this  medical  data  contain very useful and valuable information which 

may save many lives if analyzed  and  utilized properly.    Data  mining  technology is very  effective  for  Health  Care  

applications  for  identifying patterns   and   deriving   useful   information   from   these databases. Diabetes is one of 

the major causes of premature illness and death worldwide. In developing countries, less than  half  of  people  with  

diabetes  are  diagnosed.  Without  timely diagnoses   and   adequate   treatment,   complications   and morbidity  from  

diabetes  rise  exponentially.  India  has  the world's largest diabetes population, followed by China with 43.2  million.  

This  paper  describes  about  the  application  of data mining techniques for the detection of diabetes in PIMA  Indian 

Diabetes Dataset (PIDD). In this paper we propose a Feature  Selection  approach  using  a combination of  Ranker 

Search method. The classification accuracy of  81% resulted from our approach proves to be higher when compared 

with previous results 

1. INTRODUCTION 

Data  mining  technology  is  useful  for  extracting  non- 
trivial information from medical databases. These medical  
databases  have  valuable  information  for  diagnosis  of 
diseases  and  analysis  of  complications,  usefulness,  side  
effects  and  recommendation  of  proper  treatments  for  
patients. Extracting information from these databases leads to the 
discovery of trends and rules useful in diagnosis of diseases [2]. 
 
Diabetes is an opportune disease which has large wealth  
of data available and has with it huge complications [1]. The  
following facts about diabetes are given in the web site [A1] which 
clearly illustrates the need for a better and accurate  
approach in the diagnosis of the disease. “The prevalence of  
diabetes has reached epidemic proportions. World Health 
Organization (WHO) predicts that developing countries will bear  
the  brunt  of  this  epidemic  in  the 21st  century. Currently, 
more than  70% of people with diabetes live in  
low-  and  middle  income  countries.  Diabetes  is  a  silent  
epidemic  and  according  to  WHO  there  are  246  million 
 
 
 
 
 
 
 
 

people in the world living with diabetes. This is almost 6%  
of the world's adult population. Diabetes in Asians is five  
times the rate of the white population. India is the diabetes 

capital of the world. It is estimated that currently there are 40 
million people with diabetes in India and by 2025 this  
number will swell to  70 million. This would mean every  
fifth diabetic in the world would be an Indian. Diabetes  
causes 6 deaths every minute and one in 20 deaths in the  
world is due to the condition. Every year it is estimated that  
3.2 million people in the world die due to the diabetes or its  
related causes. Diabetes is an important 'silent killer disease'  
as there is usually no early symptom of the disease. Diabetes  
is the number  one cause of kidney  failure in the world.  
Besides this every year it is responsible for 5% or 5 million  
blindness  in  adults  and  one  million  limb  amputations.  
Diabetes is also an important cause of heart disease, stroke  
and cataract. The current cost of treating diabetes and its  
complications in the world is estimated as US  $  215-375  
billion.  The  disease  is  growing  fastest  in  developing  
countries  where  there  are  more  people in  the  lower  and  
middle-income group”.   The PIDD dataset is developed to  
diagnose the disease. This dataset is developed to ensure  
people with diabetes have up to date records of their risk  
factors, current management, treatment target achievements  
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and arrangements and outcomes of regular surveillance for  

complications, to help them monitor their care and make  

informed choices about their management. This Dataset will  

also ensure that when people with diabetes meet health care  

professionals   the   consultation   is   fully   informed   by  

comprehensive, up to date and accurate information. 

Data mining is the process of extracting useful, hidden  
information  from  larger  databases.  There  are  many  data  
mining  techniques  available  to  do  this  process  like  
association  mining,  clustering,  classification,  predictive  
analysis, etc. Classification techniques are used to find the  
class  where  the  test  data  belongs  to.  It  is  a  supervised  
learning method where training data is given to the learner to  
learn the rules of classification. This knowledge is used to  
find  the  category  or  the  class  where  the  test  data  may  
belongs to. These classification techniques are very useful to  
diagnose the disease. With the knowledge gathered from the  
training data, the details or medical test results of a person  
are given to the learner to find whether he is having the  
disease or not. To be cost effective not all the details are  
gathered  to  diagnose  the  disease.  Only  the  important  
information or the most useful details are collected from the  
person. To find the most important details feature selection  
techniques are used. This paper proposes a feature selection 
method that suggests the most important details required to 
diagnose  diabetes  and  so  reduces  cost,  time  and  effort 
required for the process. 

Nahla H. Barakat et al., proposed utilizing support vector  
machines (SVMs) for the diagnosis of diabetes. In particular,  
they used an additional explanation module, which turns the  
"black  box"  model  of  an  SVM  into  an  intelligible  
representation  of  the  SVM's  diagnostic (classification) 
decision[3].Tarek  Helmy  and  Zeehasham  Rasheed  used 
Extreme Learning Machine (ELM) for Single-hidden Layer Feed-
forward  Neural-networks (SLFNs)  which  randomly chooses 
hidden nodes and analytically determines the output  
weights of SLFNs. The ELM avoids problems like local  
minima, improper learning rate and over fitting commonly  
faced  by  iterative  learning  methods  and  completes  the  
training  very  fast[4].Xiang  Zhang,  Huaixiang  Zhang  and  
Ertao  Li  framed  a  novel  approach  to  construct  fuzzy  
classification system based  on  fuzzy  association rules[5].  
Some researchers have suggested fuzzy k means clustering  
for Health care systems [6][7] and some other researchers  
used ANN for Diabetes Mellitus Classification[8].  
 The paper is organized as follows. Section 2 deals with  
the  brief  details  about  PIDD  datasets  and  the  problem  
definition  of  this  article.  Section 3  focuses  on  feature 
selection  in  medical  data  sets.  Section 4  deals  with  our 
proposed approach. Section 5 gives the Experimental Set up and 
Results. Section 6 ends with the conclusion and Section 7 
describes the References. 

II PIDD DATASET 
 
The  PIDD  dataset  is  owned  by  National  Institute  of  
Diabetes and Digestive and Kidney Diseases [1] of the NIH  
and it is collected from UCI Machine Learning Repository.  

The database has  768 instances each with  8 numeric  
attributes and a binary decision class with no missing values.  
The attributes are: 
 
1) Number of times pregnant 
2) 2-hour OGTT plasma glucose 
3) Diastolic blood pressure 
4) Triceps skin fold thickness 
5) 2-hour serum insulin 
6) BMI 
7) Diabetes pedigree function 
8) Age Decision Class: 
9) Diabetes onset within 5 years (0, 1) 

III. FEATURE SELECTION 
 
Feature selection is the process of selecting important  
features that will be useful for the classification process.  
This  reduces  the  dimensionality  and  thereby  reduces  the  
time, memory and processor requirements. Representative  
features  improve the classification  accuracy  whereas  less  
important  features  reduce  the  accuracy.  Removing  the  
redundant and irrelevant features saves the resources while  
improving the  classification  accuracy  and  they  are  to be  
removed  first.  Feature  selection  is  the  first  step  in  any  
classification process. Feature selection is done in the PIDD  
dataset to find the most important features in this paper. The 
 
IV. OUR PROPOSED APPROACH 
 
In  this  paper  we  propose  a  method  to  find  the  best  
features in medical databases. This method finds the most  
important features in the given dataset. This method also 
ranks the features and so based on the requirements and 
resources, the number of features used for the classification 
process can be selected. 
 
Feature selection method  

1. Apply the feature selection method (select from the list until all 
method applied) with ranker search on the given dataset. List of 
feature selection methods 
 
i) Chi squared Attribute Evaluation 
ii) Gain Ratio Attribute Evaluation 
iii) Info Gain Attribute Evaluation 
iv) One Attribute Evaluation 
v) Relief Attribute Evaluation 
vi) Symmetric Uncert Attribute Evaluation 
vii) SVM Attribute Evaluation  
 
Get  the  output  of  the  feature  selection  method.  The  
output lists the feature in order. The first feature is the most  
important feature, the second one is next most important and so on 
and the last one is the less important feature according to that 
feature selection method. 
 
2. Assign weights to the features as described below.The  total  
number  of  features  is  say  n.  For  the  first ranked  
feature  assign  the  weight  as  n,  for  the  second  one  assign  
the weight  as  n-1  and  so  on  and  for  the  last  feature  the  
weight assigned is 1. 
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3. Store the weights for the features in a list if this is the first 
method.  Else  add  the  weights  to  the  corresponding  
features obtained now to the previous values. 
4. After applying all feature selection methods, each feature has 
a corresponding weight. Now ranks the features according to 
the weight. 
5. From this list, the number features required may be 
selected depending on the resources and requirement 
 

Our proposed approach aims to find the best features for  

medical  datasets  that  would  yield  better  classification  

accuracy. 

V. EXPERIMENTAL SETUP 
 
PIDD data set is used for the experiments. 50 % of the  
PIDD  dataset  is  taken  as  the  training  dataset  and  the  
remaining are taken as the test dataset. This results in 384 
instances in each training and test data sets. The features are  
selected  with  cfs  subset  evaluator,  Chi-squared  attribute  
selection  method  and  SVM  attribute  selection  methods. 

 
These features are used for classification and the results are 
listed in table 5.1. Weka tool is used to perform all the 
experiments. [10]. 

5.1 Results and Analysis 
 
These are the attribute naming conventions used. 
a1- Number of times pregnant 
a2- 2-hour OGTT plasma glucose 
a3- Diastolic blood pressure 
a4- Triceps skin fold thickness 

1.1 Chi squared Attribute Evaluation {a2, a8, a6, a5, a4, 
a1, a7, a3} 

1.2 Gain Ratio Attribute Evaluation {a2, a6, a8, a1, a5, 
a7, a4, a3} 

1.3 Info Gain Attribute Evaluation {a2, a6, a8, a5, a4, 
a1, a7, a3} 

1.4 One Attribute Evaluation {a2, a8, a1, a6, a5, a4, a3, 
a7}  
        1.5 Relief Attribute Evaluation {a2, a6, a4, a1, a8, a7, 
a3, a5} 

1.6 Symmetric Uncert Attribute Evaluation {a2, a6, a8, 
a5, a1, a4, a7, a3} 

1.7 SVM Attribute Evaluation {a2, a6, a1, a7, a3, a8, 
a5, a4} 
 
 
Step 2: 
For each attribute a weight factor has been assigned for 
each result. The weights have been assigned according to 
the ranking position of the attributes 
 
 
Step  3:  
According to the cumulative weight the attributes are ranked. 
The ranked attributes are in the order given below  
{a2, a6, a8, a1, a5, a4, a7, a3} 
 
 

 
Step 4: 
The classification is done with various combinations of this 
resulted order. Table 5.1  lists  the  performance  of  the  different  
machine learning  classifiers  on  the  PIDD  dataset  with  three  
different 

a5- 2-hour serum insulin 
a6-BMI 
a7- Diabetes pedigree function 
a8-Age 

The results of the proposed method is given below 

Step 1: 
The results of the feature selection methods with 
Ranker search are : 
feature  selection  methods  namely  cfs  subset  evaluator,  SVM  
attributes  evaluator  and  Chi-squared  attribute  evaluator.  The  
minimum  accuracy  is  69.92  %  for  the  K  star  classification 
algorithm with cfs subset evaluator feature selection method and 
maximum  accuracy  is 77.7396  for  REP  tree  classification 
algorithm  with  cfs  subset  evaluator  as  the  feature  selection  
method. As shown in the table 5.1 cfs subset evaluator feature  
selection  method  performs  well  with  most  of  the  machine 
learning classifiers. 
 
Table  5.2 lists the performance of the five different machine  
learning  classifiers  with  varying  number  of  features.  The  
features in the PIDD dataset are ranked based on our proposed 
method. Then all the features are used for classification purpose,  
then the features are removed from the list one at a time from  
the tail of the list and the performance is recorded. Table  5.2 
shows  the  classification  accuracy  of  five  machine  learning  
classifiers namely - Naïve Bayes, Logisitic, Dagging, Multiclass  
and   LMT   classifiers.   The   table   shows   the   minimum 
classification accuracy as 72.06 for Dagging classifier and 81.72  
as  the  maximum  classification  accuracy  for  the  Dagging  
classifier. The interesting observation from the table 5.2 is only 
one feature is able to classify upto 78,85 % accurate with   Naïve  
Bayes  and  LMT  classifier.  It  is  observed  that  it  is  not  the  
quantity but the quality of the features decide the performance of 
the classification algorithms. 
 
 
 



K.NALINI KUMARI                                                                         © 2012 DSRC 

  

 

 

International Journal of Computers Electrical and Advanced Communications Engineering 

Vol.1 (3), ISSN: 2250-3129 

Classifier Cfs subset SVM Chi-squared 

Naive bayes 77.474 77.2135 75.3906 

Bayes net 75.5208 74.4792 73.3073 

Logistic 77.7344 76.5625 76.0417 

Multilayer perceptron 75.5208 74.8698 76.6927 

RBF network 76.5625 76.6927 76.8229 

Simple logistic 77.2135 76.6927 75.9115 

SMO 76.8229 76.6927 76.0417 

KStar 69.9219 71.875 71.6146 

LWL 73.4375 71.875 72.6563 

AdaBoostM1 74.349 75.651 74.0885 

Attribute Selected Classifier 75 74.8698 74.6094 

Classfication via Regression 76.8229 76.5625 76.9531 

Dagging 72.2656 73.4375 71.4844 

Decorate 75.651 74.7396 74.8698 

Multiclass Classifier 77.7344 76.5625 76.0417 

ADTree 73.9583 75 74.4792 

Decision Stump 71.875 71.875 71.875 

J48 74.8698 74.8698 74.349 

LMT 77.2135 76.6927 75.9115 

NBTree 75.5208 74.0885 74.4792 

Random Forest 74.349 73.3073 72.526 

REPTree 74.7396 72.526 73.1771 

Decision Table 74.0885 72.7865 72.2656 

JRip 75.5208 75.651 75.9115 

 

Table 5.1:   Performance of the machine learning classifiers with 

different feature selection method 

Classifier 2,6,8,1,5,4,7,3 2,6,8,1,54,7 2,6,8,1,5,4 2,6,8,1,5 2,6,8,1 2,6,8 2,6 2 

Name 
        

NB 77.54 78.06 77.02 76.5 78.85 77.8 78.59 78.85 

LOGISTIC 80.41 80.93 79.11 79.11 80.15 78.85 78.59 78.59 

DAGGING 72.84 72.06 72.32 81.72 73.89 76.76 73.1 67.88 

MULTI- 80.41 80.93 79.11 76.76 80.15 78.85 78.59 78.59 

CLASS  
        

LMT 79.89 80.93 77.8 77.8 77.8 77.8 77.8 78.85 
 
Table 5.2: Performance of the machine learning classifiers with 
different number of features 
 

  



K.NALINI KUMARI                                                                         © 2012 DSRC 

  

 

 

International Journal of Computers Electrical and Advanced Communications Engineering 

Vol.1 (3), ISSN: 2250-3129 

From the above tables we have proved that the feature selection 
plays a vital role in classification and also even 
 
VI. CONCLUSION 
 
In this paper we propose an effective Feature Selection  
approach to get the higher classification accuracy in PIDD  
dataset..  This  methodology  enhances  the  classification  
accuracy  when  compared  with  previous  results  which  
ranges from 65% to 76%. We used the benchmark dataset  
PIDD to get the higher accuracy for diagnosis of diabetes.  
This approach is simple and effective that it has reduced  
feature set while assuring higher classification accuracy. 
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