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 

Abstract: Clustering is the popular fundamental investigative 

performance analysis technique commonly used in various 

applications. The majority of the clustering techniques proved 

their effectiveness in finding lot of solutions for a variety of 

datasets. With the aim of test its performance and its clustering 

qualities are easy to implement by partition based clustering 

algorithms. The clustering algorithms k-Means and k-Medoids 

are used to analyze the diabetic datasets and to predict the diseases 

in this research work. Around 15000 diabetic patient’s 

consequential final bio-chemistry prescription are taken for the 

diabetes identification. With number of times executed the run 

time of the algorithms are compared from the different clusters. 

Based on their performance the first-rate algorithm in each class 

was found out.. The best suitable algorithm is suggested for the 

prediction of diabetes data in this work. 
 

Index Terms: Cluster analysis, k-Means clustering, Diabetes 

Data analysis, , k-Medoids clustering. 

I. INTRODUCTION 

Medical dataset contains huge quantity of reports 

regarding prescription and clinical assessment. The medical 

progression progress repeatedly and all the medical 

procedures are inexpressible with no taking into 

consideration time. Hence, time is very significant matter to 
several clinical field problems. For the research, the k-Means 

and k-Medoids algorithms are applied in medical database.  

The reason for using clustering algorithms on the selected 

database is aimed to analyze the characteristics of the 

particular group. The clustering technique is highly helpful to 

identify the exact solution for maximum number of diabetes 

patients are affected from diabetic diseases. These two 

algorithms are going to analyze in the future work for the 

same dataset.    

   From this comparison study, it is identified that the best 

algorithm between mentioned two algorithms. The diabetic 
dataset is used for the purpose of the comparison of those 

algorithms. The organization of this paper is described given 

below: The researcher’s related works are discussed in 

section 2 as a literature survey. The procedure and 

applications of mentioned algorithms are explained in section 

3. The results of the algorithms are mentioned in section 4. At 

last in section 5 is described the conclusion.    
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II. LITERATURE SURVEY 

Many researchers have been developed a huge number of 

clustering algorithms and utilized for different useful area in 
data mining. Many related works have been done on different 

clinical databases together with diabetic data.  

S. Deelers and S. Auwatanamongkol proposed enhancing 

k-Means algorithm is one of the best algorithms comparing to 

random initialization in the number of test cases and lesser 

compilation time of k-Means considerably for massive 

datasets [1]. P. Padmaja et.al, presented that the taken 

databases shows the capable shaping from the group of 

clusters by the number of clustering techniques [2]. T. 

Velmurugan et.al, concluded that, for smaller datasets 

k-Means is capable and for large datasets k-Medoids used 

[3]. 
T. Velmurugan et.al, mentioned their research, the FCM is 

better than k-Medoids. The compilation time of two 

algorithms will increase while the clusters are increases [4]. 

T. Velmurugan concluded that the k-Means clustering is 

relatively improved than the Fuzzy C-Means [5]. Mahendra 

Tiwari et.al, found k-Means algorithm is less execution time 

for noisy data and k-Medoids is taken number of time for 

redundancy data [6].  

M. Kothainayaki et.al, proposed that the main catchy 

characteristics of the k-Means are very effective in clustering 

for big datasets [7]. Abhishek Patel and Purnima Singh found 
that the change of possible results of the two algorithms 

based on the process of choosing the first set of mediods [8]. 

A. Sheshasayee and P. Sharmila presented their research that 

the more number of data added the execution duration also 

increased in FCM and k-Means techniques. Therefore, the 

FCM is the best method comparing to the k-Means algorithm 

[9].  

Dr. T. Karthikeyan and K. Vembandadsamy presented that 

the hybrid approaches are observed to produce significant 

results in terms of the classification accuracy, processing 

time and etc [10]. R. Nithya et al., found that the new 

outcome it is incidental that the k-Means produces superior 
performance while comparing other algorithms by using the 

database [11]. Preeti Arora et al., proposed that the 

comparison results confirm that time occupied in cluster head 

selection and space density of overlapping of cluster is much 

better in k-Medoids than k-Means. [12]. 

Abdullah M. et al., concluded that the standard techniques 

in the methods of calculating accuracy and execution time for 

both the artificial and actual 

clinical databases [13].  
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Usha G Biradar et.al, concluded that, in the diabetic dataset 

gives the best result by using k-Means algorithm [14]. 

Divya Sharma, et al., found that data mining techniques to 

help healthcare area, data mining techniques helpful to 

predict the disease and also provide the exact treatment for 

the patients [15]. Kalpitet et al., finally concluded their 
research work, comparing two algorithms the k-Medoids 

gives excellent result in the execution time [16]. 

III. MATERIALS AND METHODS 

The frequently applied clustering algorithms like k-Means 

and k-Medoids are considered for the further analysis. The 

number of inputs and various cluster ranges are utilized in 

this research. The formations of clusters are maintained 

certain distance between data points and from its mid points. 

The group of clusters are differentiated by various colours.  

A. Data Set 

15,000 patient’s medical situation and reports of the 

diabetes database is getting from the private lab. The dataset 

used to contain 11 columns of attributes associated to medical 

diagnosis of a diabetic disease and it mentions the patient is 

troubled with the diabetes or not. The dataset is divided three 

dissimilar clusters. The selected two algorithms k-Means and 

k-Medoids are most suitable to find the exact disease for the 

diabetic dataset. The attributes of medical diabetes datasets 

are as follows: 

Table I. Input Table 

Sl. No. Attributes  

1. Patient Name 

2. Age  

3. Gender 

4. FPG 

5. PPG 

6. Urea 

7. Creatinine 

8. Sodium 

9. Potassium 

10. HBA1C 

11. Result 

B. The Methods 

The k-Means clustering is a technique utilized to finding 
clusters in a number of unlikeness or dissimilarity point is 

reduced. The number of vectors Xj, j = 1,..., n, are to be divide 

into c groups Gi, i = 1,..., c. The Euclidean distance between a 

vector Xk in group j and the consequent cluster center ci, can 

be described by: 
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The divided groups are noted by the order of (c x n) matrix 

“U”, where the element 

 

   1 if jth data point Xj  i 
uij =  

0 otherwise. 

 

Let ci be the center of the cluster, the uij becomes from 

equation (1) can be derivative as follows: 
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A data set Xi, for every value of i varies from 1 to n are 

applied in the algorithm; consider ci is the middle of the 
number of clusters. 

k-Medoids Clustering 

By the help of PAMs approach, the k clusters are identified 
from each group of cluster object. When the medoids selected 

one time, the remaining unselected group of medoids are 

grouped itself.  

The in source of k-Medoids algorithm is containing the 
number of vectors so the output result of the k-clusters 

grouped equally selected and others are in separate group of 

the database. This algorithm comes from the type of 

alternative translation techniques. 

To compute the unrelated group of k-Medoids described 
below: 

Step 1:  Take k first points. 

Step 2: Assume the outcome of displacing individual of 

the chosen objects through one of the unselected 

objects. 

Step 3:  Choose the pattern among the lowest cost. 

Step 4:  Otherwise, correlate each unselected point with 
its nearby chosen point and stop. 

The k-Medoids algorithm is based on the search for k 

representative objects or medoids among the observations of 

the dataset. With finding a set of k-Medoids, k number of 

clusters is constructed by assigning each observation to the 

nearest medoid. The most important plan is to find 

k-representative objects which minimize the sum of the 

dissimilarities of the observations to their closest 

representative object. 

IV. EXPERIMENTAL RESULTS 

For this study, the frequently used clustering algorithms 
k-Means and k-Medoids are utilized and observed in diabetes 

database. By using the mentioned algorithms, the selected 

15,000 data are first time divided into five sets of cluster 

centers. The least and highest values k-Means algorithm is 

2949 and 3066, also the least and highest data point of 

k-Medoids algorithm is 2920 and 3126. These two algorithms 

utilized ten iterations with the compilation time of k-Means is 

931 ms and k-Medoids is 

2105 ms.  
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The compilation time, least and highest data points for the 

two algorithms are shown in Table II.    

Table II. Cluster points  

Algorithms  

Clusters  
Run Time 

(MS) 
1 2 3 4 5 

k-Means  2988 2994 3066 3003 2949 931 

k-Medoids 2920 2975 2967 3012 3126 2105 

 

Fig. 1. Clusters of k-Means 

From those dataset first analyze age between 20 and 45, 

Fasting Plasma Glucose (FPG) and Postprandial Plasma 

Glucose (PPG) ranges are from 90 to 140 and 141 to 450 

respectively. The scattered clusters are shown in figures 1 

and 2 by the use of two algorithms. Figure 3 shows the 

comparative study of cluster ranges. From this presentation 

easily understand the variation of the clusters. From figure 4 

knows the time variation. 

 

Fig. 2. Clusters by k-Medoids 

 

 

Fig. 3. Clusters comparison  

In next time the dataset is divided into 8 cluster centers by the 

help of two techniques. From these 8 clusters provides the 

least value of k-Means is 1,556 and the highest is 2,687.and 

also the least value of the k-Medoids is 1,521 and the highest 

value is 2,494.  

 

Fig. 4. Time comparison 

These two algorithms utilized twelve iterations with the 

compilation time of k-Means is 1247 ms and k-Medoids is 

2288 ms. Table III points that the least and most clusters for 

the planned two algorithms with compilation time. Figures 5 

and 6 mentioned 8 different clusters.  

Table III. Cluster ranges 

 
 

 
Fig. 5. Clusters in K-Means 

   

 
 

Fig. 6. Clusters in k-Medoids 
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In this time to compute the age from 30 to 55, the FPG count 

between 100 and 140 and PPG is 150 to 500. Figure 7 shows 

the comparison chart. By using the two algorithms the 

execution time 1247 ms and 2288 ms. Figure 8 described the 

time comparison.  

 
 

Fig. 7. Cluster points 

 

 
 

Fig. 8. Time comparison  

Here, the datasets are grouped in 10 data clusters by the 

mentioned above two techniques. From k-Means get the least 

value is 1,288 and the greatest value is 1,622. In k-Medoids 
the minimum is 1,326 and maximum is 1608. This time the 

clustering process is by utilized datasets constraints are the 

age from 15 to 65, FPG counting range is starting from 90 to 

140 and PPG is 141 to 400.  The dataset is utilized 15 

iterations and calculated the compilation time of k-Means 

algorithm is 1114 ms and k-Medoids algorithm is 2508 ms. 

Table IV shows the least and highest values for the planned 

two algorithms with compilation time. From the figures 9 and 

10 are showed the scattered clusters by the help of two 

algorithms. 

 

Table IV: Cluster ranges  

 

Figure 11 shows the plotter for the clusters. By using these 

two algorithms the total execution time is 1114 ms and 2503 

ms, and the figure 12 shows the time comparison chart.   

 

 
 
 

Fig. 9. Clustering using k-Means 
 

 

    

Fig. 10. Clustering using k-Medoids 

 

 
 

Fig. 11. Results of cluster points 

Table V shows the execution time of two techniques. Figure 

13 shows the time comparison between two algorithms with 

three different cluster points. 

 
 

Fig. 12. Comparison Chart 

 

 

 

 



International Journal of Innovative Technology and Exploring Engineering (IJITEE) 

ISSN: 2278-3075, Volume-8, Issue-11S2, September 2019 

452 

Published By: 

Blue Eyes Intelligence Engineering 

& Sciences Publication  

Retrieval Number: K107209811S219/2019©BEIESP 

DOI: 10.35940/ijitee.K1072.09811S219 

 

 

Table V. Time Comparison of two algorithms with three 

different clusters 

Algorithms 
Number of Clusters 

5 Clusters 8 Clusters 10 Clusters 

k-Means 931 ms 1247 ms 1114 ms 

k-Medoids 2105 ms 2288 ms 2503 ms 

 
 

Fig. 13. Comparison of two algorithms in terms of different 

clusters 

The accuracy of two algorithms is calculated based on the 
following measures. From those dataset to analyze FPG 

ranges between 90 and 140. PPG ranges between 140 and 

450. k-Means accuracy is 87% and k-Mediods accuracy is 80 

%, so that k-Means algorithm is one of the best techniques  

compared with k-Medoids.  

V. CONCLUSIONS 

The comparative study of the compilation time and accuracy 
of the k-Means and k-Medoids clustering algorithms are 

obtained. By comparing the execution time and accuracy 

using of diabetic dataset are utilized for the analysis in order 

to experiment of the k-Means and k-Medoids clustering 

algorithms. For this research, patient’s past and before food 

blood glucose diagnosis report data clustered and analyzed. 

The physicians, lab testers, and clinical experts are easily 

predicting the diabetic disease with help of this analysis. For 

these clustering algorithms the diabetic patient’s report data 

are given as input attributes. In this analysis approach, the 

disease of the patients is absolutely identified based on their 

medical report and it is confirmed with physicians and 
medical experts. This research mentioned k-Means clustering 

is better than the k-Mediods clustering as a result of their 

compilation time and accuracy.  By this reason, the k-Means 

clustering is better than k-Medoids clustering. From the same 

dataset, the upcoming research is to improve the performance 

of other algorithms.                    
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