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Abstract 

 

In the medical environment, data is “information rich” but “knowledge poor” 

because the data which is available is not “mined” as it cannot discover the 

hidden patterns and information which is used for reaching at the effective 

decision. Also, there is a lack of effective tools for analysis which can 

discover the hidden correlation and trends in data. Data mining have 

innumerable applications in field of business and scientific domains. Precious 

knowledge can be determined by the application of data mining techniques in 

the healthcare systems. Diabetes is a disease which has attacked most of the 

people around the world. Almost all people are reporting their problems of 

diabetes whether occurred by hereditary or any other problem. People around 

the world are using glucometer devices for testing their diabetes unknown of 

the fact that their results vary if another test is conducted after the first test. 

This leads to the error in detection of glucose with +-10 mg/dl. The data 

which is hidden can be mined and extracted so as to obtain the fruitful results 

out of that data. The main aim of this research study is to extract the hidden 

knowledge and patterns from the diabetes dataset and preprocessing of that 

data takes place. K-means Clustering algorithm to obtain the accuracy of the 

prediction is applied and also the new algorithm will be designed which will 

be the improved version of K-means to increase the accuracy and see the 

effect on the prediction of diabetes. This research study is very beneficial for 

the doctors and patients. It will provide the user with a user friendly 

environment without the need of doctor or any hospital staff and will help to 

mine the data using new technique being designed. These algorithms being 

designed will define the effectiveness and efficiency of the method used to 

predict the diabetes mellitus. 
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I. INTRODUCTION 

The major challenge faced by the various healthcare organizations like high 

technology hospitals and many sanatoriums 0is the delivery of standard services at 

cheaper costs which can be afforded by ever individual [10]. The decisions made in 

medical environment that give positive result are totally depends doctor’s perception 

and knowledgeable information present in clinical databases. Some sorts of decisions 

are necessarily taken which may be in fact not a good unsympathetic decision and can 

lead to catastrophic results which are intolerable [11]. Most of sanatoriums use their 

clinical data to diagnosis patients and producing positive results on patients. The 

knowledge hidden in the clinical databases procures us to making a poor decision in 

patient diagnosis. When Clinical decision support is integrated with the computer 

generated patient records then it could enhance patient safety, diminish medical 

errors, improve victim outcome and reduce unfavorable practice variation [13]. This 

hidden information may utilize to diagnosis a patient who is suffering from particular 

diseases e.g. Heart Diseases and also predict the disease on the basis of symptoms. 

 Any doctor can use hidden information to treat his patient. Finding of 

evidence from knowledge extract from clinical databases is great job in front medical 

persons. EBM uses a data mining technology that makes it possible to automatically 

analyze huge clinical Databases and to discover patterns behind them [1]. The 

unification of evidence-based medicine rules into clinical decision-support systems 

will both improve quality and reduce costs of care, by recommending guidelines for 

only the most efficient treatments and medications. Internal clinical experience in 

integration with the external clinical expertise must be accessible to the healthcare 

specialists at the appropriate time and in the appropriate manner. 

 Data warehousing and Data Mining o f f e r s  a comprehensive support for 

gathering, analyzing and presenting medical data. Clinical decisions are often made 

using the doctor’s prescription and experience in his or her field rather than the 

knowledge base which is rich in data hidden in the database [11]. Usually such 

practices results in errors, wrong advice to the patients in case if the doctors are in 

fatigue and stress, unwanted biases and also leads to the extravagant medical price 

which directly affects the quality of services provided to patients [11]. 

 Some sanatoriums deploy decision support systems, but they are generally 

limited in number. They can only provide the answer to the simple queries like “What 

is the age of person who is having a particular disease”, “How many surgeries have 

taken place in the hospital in the last few days” or “How many patients are admitted 

in the hospital in the last 10 days” [1].But, the existing decision support system cannot 

answer complex queries like “Whether the patient is suffering from the cancer or not 

“,”If the patient is suffering from cancer then which medicine should be prescribed for 

the particular patient’s cancer stage and case” or “Whether the person suffering from 

the cancer should be given with the treatment of chemotherapy” [10]. 
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II. MOTIVATION 

The abundant amount of knowledge hidden in clinical databases that can be 

efficiently utilize to diagnosis of patient’s diseases. This hidden information present in 

clinical databases can be used as guidelines after long process of lab research, 

specialist verification and positive result with patient diseases. A major challenge 

faced by the various healthcare organizations is providing the quality services at 

affordable costs producing the correct results. The term quality services means 

detecting patients correctly and conducting treatments that lead to effective results. 

Misguided clinical decisions can lead to disastrous consequences which are therefore 

unacceptable as it can harm the patient’s health. Healthcare organizations must also 

minimize the cost of clinical tests and can help to achieve these results just by 

employing appropriate computer-based information and/or decision system based on 

expertise. Most of sanatoriums use their clinical data to diagnosis patients and 

producing positive results on patients.These systems usually generate huge amount of 

data which takes the input in the form of numbers, characters, graphs, charts and 

images. But unfortunately, this data is rarely used to support clinical decision making 

process. There is an abundance of hidden information in these data that is largely 

untapped which raises an important question: “How can we turn data into useful 

information that can enable healthcare practitioners to make intelligent clinical 

decisions on the basis of that data?” 

 

 

III. PROBLEM DEFINITION 

Diabetes Mellitus is a disease which is attacking every single individual nowadays 

and its impact on the people leads to serious problems like cancer, high blood 

pressure etc. People around the world are using glucometer devices for testing their 

diabetes unknown of the fact that their results vary if another test is conducted after 

the first test. This leads to the error in detection of glucose with +-10 mg/dl. So, there 

is a need to extract the hidden knowledge and patterns from the diabetes dataset and 

preprocessing of those data sets takes place. K-means Clustering algorithm to obtain 

the accuracy of the prediction is applied and also the new algorithm will be designed 

which will be the improved version of K-means to increase the accuracy and see the 

effect on the prediction of diabetes. Then the analysis of both the algorithms will be 

conducted. 

 

 

IV. RESEARCH METHODOLOGY 

The new proposed algorithm will overcome the two disadvantages of K-means: 

1)  During each of the iteration of k- means algorithm it will calculate the distance 

of each data object to all the centers of cluster. This will take a lot of execution 

time for large datasets. 

2)  K- means will take whole dataset at once and make clusters. 

 

 Approach is used to solve the disadvantage is to take two data structures one 

for cluster and other for distance of data object from every cluster during each 
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iteration. By doing so, when the distance between the current data object and the new 

cluster center is calculated, if the distance that is computed is smaller than or equal to 

the distance to the old center, the data object will remain in its previous cluster that 

was assigned to it in previous iteration. Therefore there is no need to calculate the 

distance from this data object to other cluster centers will save lot of time. This will 

reduce the no. of iterations. 

 Approach to solve the second disadvantage is to divide the dataset into 

subsample then apply the k- means algorithm for each subsample this will minimize 

the probability of dividing one big cluster into two or more ones owing to the 

adoption of cluster error criteria. 

 

Proposed Algorithm 

We have combined two approaches i.e. first dividing the dataset into sub samples and 

then applying the reduced iteration approach to each subsample to find the clusters. 

This will save lot of time and improve the performance for the large datasets. 

1)  Split the whole data into various subsamples. 

2)   Then apply the algorithm that will reduce the number of iterations. 

 

The algorithm for the above is as: 

1.  Extract subsamples from the dataset 

 

For each extracted subsample 

2.  Randomly select k objects from the subsamples as initial clusters centers. 

3.  Calculate distance between each data object then assign data object to the 

nearest cluster. 

4.   For each data object, find the closest center and assign data object to that cluster 

center. 

5.  Store the label of cluster center in which the data object is and the distance of 

data object to the nearest cluster and store them in array Cluster[ ] and the Dist[ 

] separately. 

 Set Cluster[i] =j, j is the label of nearest cluster. 

 Set Dist[i] =d (di, cj), d (di, cj) is the nearest Euclidean distance to the closest 

center. 

 

6)  For each cluster j, recalculate the cluster center; 

 Repeat 

 

7)  For each data object calculate its distance to the center of the present nearest 

cluster; 

a)  If this distance is less than Dist[i], the data object stays in the initial cluster; 

b)  Else 

 

 For every cluster center cj(1<=j<=k), compute the distance d(di, cj) of each 

data object to all the center, assign the data object di to the nearest center cj. 

 Set Cluster[i]=j; 
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 Set Dist[i]= d(di, cj); 

 

8.  For each cluster center j(1<=j<=k), recalculate the centers; 

9.   Until the convergence criteria is met. 

10.  Output the clustering results; 

11.  Combine two nearest clusters into one cluster and recalculate the new cluster 

center for the combined cluster until the number of clusters reduces into k. 

 

 

V. DATA MINING AND DATA WAREHOUSING REVIEW 

The term data warehouse was introduced by W. H. Immon as: "A Data Warehouse is 

a subject-oriented, time-variant, integrated, and non-volatile collection of data in 

support of management's decision making process" [3]. 

 In contrast to traditional On-Line Transaction Processing (OLTP) applications, 

decision support usually places some different essentiality on database technology. 

Data warehouses provide storage, a sense of functionality and responsiveness to 

queries that are beyond the capacity of OLTP databases [5]. They contain historical, 

summarized, and consolidated data over probably extensive duration of time. Their 

size can be from hundreds of gigabytes to terabytes. There is a great need to 

provide decision-makers at all levels of management with information at the desired 

level of detail, to support their decision-making. Apart from performing regular, 

predefined reporting activities, a number of parallel users are submitting ad hoc and 

complicated queries. These queries require access to huge amount of records and 

cause numerous scan, join, and aggregate operations across the warehouse and results 

in query throughput and response times which are main issues in multi-user decision-

support systems [4]. 

 Figure 1 given below describes the architecture of Data Warehouse, ranging 

from source data col lect ion to data delivery and then to the decision- makers.  

The source data is usually reserved in different source system having different 

formats. 

 During the extraction phase, source data is collected from operational systems 

or external sources. The external data is often stored into spreadsheets, 

personal databases, web logs etc. It can be accessed directly or indirectly (in 

case of recovery systems). 

 In the transformation phase, data which is collected is cleaned and 

converted into the specific format and m a d e  structure compatible with the 

DWH. Several Syntactic and semantic distinctions between operational 

sources of data are adjusted and then local logical models are portrayed and 

integrated into the global DWH data model. The mapping characteristics are 

captured and stored in the DWH as metadata. 

 In the data storage phase, new data which is extracted and transformed is 

loaded into the data warehouse and integrated with the existing stored data. 

During this phase, data is usually restructured for optimized querying. Data 

loads need to be run on a regular basis in order to keep warehouse data 

accurate. 
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FIGURE 1 DATA WAREHOUSE ARCHITECTURE 
 

 

 The term data mining generally refers to the process of automatically 

examining large databases to extract useful and hidden patterns. The same way 

knowledge discovery in broad area artificial intelligence which is also known as 

statistical analysis or machine learning, the concept of data mining evolves to 

discover hidden rules and patterns from the huge amount of data. The term Data 

mining is different from machine learning and statistics in the way that it manages 

large volumes of data, which is primarily stored on disk. That is, data mining deals 

with “knowledge discovery in databases.” 

 The extraction of non trivial, implied, hidden and actionable knowledge from 

large volume of datasets is performed by data mining. Discovery of the useful 

knowledge that can improve proficiency of processes cannot be handled manually. 

The aim of Data warehouses is to collect and archive important operational data and 

pure data. Data Warehouses are used to predict similar trends instances in the data and 

is used for decision support and performing the analysis on historical data and legacy 

data. One of the major tasks in data warehousing is to perform data cleansing on the 

data collected from various input sources. Schemas in data warehousing tends to be in 

multidimensional form, which involves one or a few some large fact tables and some 

amount of smaller dimension tables. 

 An online analytical processing (OLAP) tool provides the help to analysts so 

that they can view data in a summarized form in different ways and formats and with 

that view they can peep and view the proper functioning of an organization. 

• OLAP tools work on data present in multidimensional form which is 

characterized by several attributes such as dimension attributes and measure 

attributes. 

• The data cube comprises of data in multidimensional form which provides 

summarized information in different ways. Pre-computing of that data cube 
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helps to speed up queries performed on the summaries of data. 

• Cross-tab displays allow the users to view at a time only the two dimensions 

out of multidimensional data, along with the summaries of that data. 

• There are the several basic operations that users perform with OLAP tools like 

Slicing and Dicing, Drill down and Roll up operations. 

 

 
 

FIGURE 2 KDD PROCESS OF DATA MINING 
 

 

VI. K-MEAN CLUSTERING ALGORITHM 

K-means clustering algorithm is an unsupervised method of learning. According to 

this, in the beginning we will determine “K” that is, the number of clusters and we 

will assume the centroid or center of these clusters using the distance between two 

objects and taking their mean value. 

 At the initial phase we can take any random objects and then apply the K 

means clustering algorithm which will do the three steps given below until 

convergence occurs. The convergence will occur until STABLE = no object in the 

group: 

 Determine the centroid point. 

 Compute the distance of each object to the centroid to form the groups. 

 Group the object based on minimum distance and form the cluster. 
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FIGURE 3 K-MEANS CLUSTERING ALGORITHM 

 

 

VII. EXPERIMENTAL RESULTS 

The tool which is used to implement this data mining approach is Weka 3.6.9, which 

is used to perform pre-processing of data, classification and clustering of data. The 

algorithms are being designed in Java Net beans IDE 8.0. 
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TABLE 1 K-MEANS CLUSTERING ALGORITHM 

 

 
 

 

 Table 1 show the results when we are performing the simple K-means 

Clustering algorithm. The time taken to build the model is 163.99 seconds. The results 

compared when are performing K-means with the reduced iterations and the K-means 

with merged reduced iterations and subsamples are as depicted below in table 2 and 3: 
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TABLE 2 K-MEANS WITH REDUCED ITERATIONS 

 

 
 

TABLE 3 K-MEANS WITH REDUCED ITERATIONS AND SUBSAMPLES 

 

 
 

 

 The above results when compared shows that the time taken by K-means with 

reduced iterations is 0.09 seconds and that of K-means with merged reduced iterations 

and subsamples is 0.05 seconds. Now, if we increase the no. of clusters to 10 and then 

apply the K-means with reduced iterations and 10 clusters, the time taken is 0.12 

seconds as shown in table 4: 
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TABLE 4 K-MEANS WITH REDUCED ITERATIONS AND 10 CLUSTERS 

 

 
 

TABLE 5 K-MEANS WITH REDUCED ITERATIONS AND SUBSAMPLES 

WITH 10 CLUSTERS 
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