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ABSTRACT 
In this paper we are predicting the risk of diabetes for the patients and to summarize the number of people affected by diabetes 

using Association Rule Mining. We use Association Rule Mining along with electronic medical records (EMR) to find sets of risk 

factors that represent patients at significantly high risk of acquiring diabetes. Patient record is stored in the EMR digital records. 

Data Centers are present across the hospitals which stores the EMR. All the data centers are stored in a general centralized 

database.We propose a new method called the bottom-up summarization to cluster the data and to identify the symptoms of 

diabetes. 
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INTRODUCTION 

 
 Diabetes is a lifelong continual disease, which has affected majority of population in the world due to their 
varying food habits. For now, more than 26.9% senior citizens of the population in US are affected by diabetes. 
Around the world, every year 1.9 million found with diabetes while 7.0 million doesn’t even realize they have 
diabetes who suffers undiagnosed and untreated. Diabetes mellitus is a metabolic disorder which is caused by 
severe hyperglycemia which happens due to discrepancies in fat, protein and carbohydrates in the body. Always 
diabetes causes long term damage in the human body, which can cause failures in the vital organs of the body 
which ensures the metabolism. Insulin controls the diabetes and increase in the level of diabetes mellitus can 
cause rise and fall of insulin secretion in the body. The symptoms of Diabetes mellitus [1] is always extensive 
thirst, urinal infections, sudden vision impairment and loss in weight. When the disease goes out of control, it 
can cause diabetic acidosis which can lead to coma (if the case is untreated) or death. Sometimes, in few cases 
there may be no symptoms at all which may show up in the later ages. 
 In our paper, we consider the seriousness of Diabetes and have proposed a method to find out a solution to 
mitigate a risk which helps the population of people who are in the verge of getting affected by the disease. The 
use of association mining along with the available EMR from centralized database from health institution can 
help in analyzing the patient records using the association rule mining to reach at a conclusion about population 
that has been affected by diabetes.   
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 In the diabetes mellitus, the blood sugar content doesn’t decrease at all to normal which is between 70 
mg/dl and 120 ml/dl. The oral insulin intake can facilitate the drop in the sugar level. The association rule 
mining considers the discrepancy in the diabetes mellitus sugar level as a parameter which is the rule. The 
consequent is the dropping after the food intake or insulin intake. 
 

I. Classification Of Diabetes Mellitus: 
 Based on the results which shows up after analysis of the diagnosis [2], diabetes is classified into two types. 
Many diabetic patients can show varying results, sometimes a combination of both of the classes. For an 
instance, a patient affected with GDM (Gestational Diabetic Mellitus) may have the symptoms of 
hyperglycemia which in fact is the second class of diabetes mellitus. Strangely, a patient who gets affected by 
diabetes due to heterochthonous medicines may become the one with normal hyperglycemia once if the 
medicines are discontinued. After few years they may see the discrepancies which can cause them pancreatitis. 
Hence for both the practitioner and patient, it's of reduced importance to label the actual sort of polygenic 
disorder than it's to grasp the pathologic process of the symptom and to treat it effectively.  
 
A. Immune-mediated diabetes: Type I: 
 The first classification [3] of the diabetic mellitus is the Beta-cell annihilation which leads to discrepancy in 
insulin segregation. This affects only 5-10% of the people affected by diabetes which kindles the destruction of 
the b-cells of human pancreas. This can cut back immunity which affects the metabolic cells. The path which 
the destruction of the cell traverses is antibodies destruction, insulin reduction and GAD65 affected by auto 
antibodies that are affected. One or more than few antibodies of this kind shows up in more than 85% of 
individuals detected with diabetes. 
 
B. Insulin Deficient Diabetes: Type II: 
 90-90% of the population affected with diabetes are said to fall under the second category of the diabetic 
classification. It is generally called the insulin resistant diabetes. Often throughout their lifetime, patient may 
need the insulin treatment time and again to cope up. 
 

II. Existing System: 
 The existing system that we analyzed before constructing out idea works on statistical modelling. Both type 
I and type II diabetes are structured and analyzed in the existing system with small set of patient records. It is 
used to build prediction based results time-to-time which helps in editing the patient records manually. 
Censoring the record happens when full objective or record about the diagnosis of the patient is missing. During 
inspection, if the patient refuses to cooperate with the study or if we understand if the patient is not affected by 
diabetes at the time period we monitored or if the patient has developed diabetes at the end of the monitoring, 
partial information about the patient can persist in the database. This can consume time during the clinical 
research but the database can make it easy. This makes the existing system to survive in the clinical research. 
 

III. Proposed System: 
 We focus on summarizing the techniques while providing guidance to the medical practitioners about 
choosing the right way of categorization. Our aim is to present a application that is capable of identifying body 
conditions, medication and prediction of morbidities which assists in clinical examinations. The factors dervied 
can assist in the prediction of diabetes mellitus risk. We had tough time choosing between TopK and BUS[5]. 
We found BUS is more redundant than TopK which allows the rebuilding of database time and again providing 
much patient coverage. We found BUS algorithm best suited for our study. APRX-COLLECTION, RPGlobal , 
TopK and BUS are efficient and most prevalently used techniques that can compress all the natively present rule 
sets in EMR which forcasts the risk of Diabetes mellitus in the subjected population of patients. Though 
Association rule set summation doesn't provide much guidance about applicabilty, it is the most suited technique 
to categorize the data. Association rule implementation is very efficient since they provide the Medical data with 
related set of conditions. These set of conditions can come up with most accurate solution for prevention and 
intensive-care for the diabetes mellitus problem. The continuous outcome of results can help and minimally 
modify the poligenic disorder in the subpopulation of the patients. The overview of the techiques that we use are 
as follows: 
• BUS - Bottom up Summarization works on the record of the patients and on the rules generated during 
association mining. BUS openly has restriction over the repetition in the patient records which is covered with 
minimum parameters or rules. The reduction in the variation of the data is directly proportional to the reduction 
in the repetition of data. 
• Association rule mining concentrates in getting the relations, interrelationship, arrangement and structures 
of records in the database. An item set in association rule mining in our proposal covers the patient.  In 
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association rule, I -> J, I -> J, if "I" applies to the patient, then it is likely to get applied to "J" as well. I becomes 
the anecdote while J is the rule that is consequent to I. 

 
IV. Experimental Setup: 

 For implementing the above discussed method, we need the following support of the hardware and 
softwares in our environment. 

 
V. Architecture Diagram: 

 
 
Fig. 1: Overall Architecture. 
 
Table 1: 

Serial No 
Experimental Setup 

Support Needed Specification 
1 Number of system 5 
2 Accessing Time 30 minutes 
3 Protocol Needed IPv4 
4 Total RAM size 1024MB 
5 Software Tools JDK 1.6, Tomcat 
6 Database Oracle 10g 

 
Implementation: 
 Once we have the above setup in our systems, we proceed with the experimental flow. We have divided our 
experimental work into three modules which are as follows: 
• Allowance of Health Center Database 
• Elucidating Database Collection in EMR 
• Implementation of Association Summarization Techniques 

 
A. Allowance of Health Center Database: 
 At the beginning of the experiment, we have no DB records of the patients. The association summarization 
technique that we are implementing in the experiment is for distributed database and not for a single database. 
The permission of the access center of central database should be granted at the beginning from the health care 
administrator to carry on with the next two phases. 
 
B. Elucidating Database Collection in EMR: 
 The patient records that we have collected are preserved in our application with maximum privacy. The 
patient medical details are only elucidated. Any personal information which is irrelevant to us about the 
particular patient under examination can be identified with their ID itself. The patient data can then be filtered. 
 
C. Implementation of Association Summarization Techniques: 
 The diabetic mellitus is considered by us as prime rule by association mining in the experiment that we are 
carrying out here. "I" is the item set in the experiment which implies the patient and "J" is the association rule 
that refers to the factors which depend on the patient record. The proficiently co-founding factors or symptoms 
are used to analyze and determine the treatment factor. BUS openly restricts the redundancy which helps in 
reducing the repetitiveness of patient record which ensures the high level accuracy of the result. Experimentally, 
we have found most of the people affected by diabetes are undiagnosed due to their unawareness in 
understanding the disease.  
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1. Aprx-Collection: 
 This calculation finds the risk components of the principle most outlined subsets of the rundown tenet will 
be substantial standards in the one of a kind (unsummarized) set and these subset leads infer Similar chance of 
diabetes. 
 
2. RPGlobal: 
 The primary downsides of APRX-COLLECTION were the excess in the standard set and the weakening of 
the danger. The RPGlobal outline is like APRX-COLLECTION in that it is mostly worried with the outflow of 
the standard, and henceforth it performs an extremely forceful pressure. In any case, it addresses the two 
disadvantages by taking constructing so as to understand scope into record and the rundown from guidelines in 
the first run set (instead of an augmented set). 
 
3. Top-K: 
 The Redundancy-Aware Top K (TopK) calculation further decreases the excess in the guideline set which 
was conceivable through working on patients instead of the expressions of the standards. While this 
methodology relinquished the exceptional pressure rates of the past two calculation, TopK still accomplishes 
high pressure rate. 
 
Bus: 
 BUS works on the patients what's more, not on the guidelines. Thus, excess as far as principle expression 
can happen. In any case, BUS unequivocally controls the excess in the patient space through the parameter 
commanding the base number of new (already revealed) cases (patients with diabetes occurrence) that need to 
be secured by every standard. In this manner the decreased variability in the standard expression does not 
decipher into expanded repetition.  
 

 
 
Fig 2: Comparison chart of patient Count. 
 

 
 
Fig. 3: Comparison chart of Relative Risk Count. 
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Conclusion: 
 We arrive at a conclusion that by using Association mining with Bottom up summarization approach called 
BUS, we can mitigate the risk of Diabetes mellitus in patients to greater extent. The data in the hospitals are 
stored in various data centers. The centralized database is considered where the BUS or Bottom up 
summarization helps in clustering the data. The EMR that is been used in majority of hospitals today is of great 
use in the electronic information interchange among the datacenters. The new analysis in the medical treatment 
can be efficiently done with EMR across continents. The connection and compatibility of the algorithms while 
determining a range with few rules and criterion can fetch the outline of the disease from the population of 
patients subjugated to the analysis. Association rule is more diligent and impressive to bring out representative 
rule based analysis, which highlights the risk of Diabetes mellitus in patients. 
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