ISSN (Online) : 2319 - 8753

—
@ ISSN (Print) : 2347 - 6710
I[JIRSET

International Journal of Innovative Research in Science, Engineering and Technology

An 1SO 3297: 2007 Certified Organization Volume 7, Special Issue 1, March 2018
6™ National Conference on Frontiers in Communication and Signal Processing Systems (NCFCSPS '18)

13™-14™ March 2018
Organized by

Department of ECE, Adhiyamaan College of Engineering, Hosur, Tamilnadu, India

Survey on Data Mining Techniques for
Diabetics Research and Analysis

S.Sibi*, S.Pushpalatha?
PG Scholar, Department of Computer Science, PSNA College of Engineering and Technology, Dindigul, India*2

ABSTRACT Diabetics mellitus is a metabolic disorder in the human body that shows high sugar level in the
blood over a long period of time. It could cause many complications in future if it is not treated on time. Data
mining plays an important role in the medical field especially in the analysis and prediction of diabetics. Data
mining algorithms can be applied on diabetics data to identify useful information that can be used for modelling
and diagnosis of diabetics. The various risk factors related to diabetics can also be predicted using the current
medical data. Many such data mining approaches have been used for analysis of diabetics. In this paper, a
detailed survey has been made on the use of data mining techniques in the field of diabetics. The application of
data mining in the diabetics health care has also been discussed along with the various applications. Different
data mining strategies that have been used for analysis of diabetics data has been discussed here. The focus of
this survey is to make the reader understand about the need and use of data mining techniques to extract useful
information for efficient analysis and treatment of diabetics.
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I. INTRODUCTION

Diabetics mellitus is a deadly disorder that refers to the high glucose level or sugar level within the blood and
this causes symptoms such as frequent thirst, hunger and urination. The high sugar level in blood stays for a
longer period and it should be regulated using certain means such as exercise, diet and medications. Medication
involves using of insulin injections to make sure they are properly used up by the body to keep the sugar level
low. If not treated for a long-term then it could lead to serious conditions such as kidney disease, ulcer, stroke or
even death. The cause for diabetics is because the pancreas does not produce enough insulin and in some other
cases the body will not properly accept the insulin that has been generated. In the former case it is called as
Type-1 diabetics and the latter is called as the Type-2 diabetics. Another case is when pregnant women without
diabetics before generates high sugar levels in blood and this is called as Gestational diabetics which will be
cure once the baby has been born.

A diabetic patient should be careful with his everyday activities and should follow a repeated pattern of
treatment for keeping the blood sugar level low. These activities include a healthy diet based on current sugar
level, insulin injection as prescribed by the doctor, regular exercise and reducing the body weight. Based on
these patterns, the sugar level of the patients is recorded over time and a suitable diet or exercise pattern is fixed.
These data are recorded for many patients and for many duration of time and are called as the diabetics datasets.
By using efficient data mining techniques on these data, useful information can be extracted that can be used for
diagnosis of diabetics and also for prediction purposes.

Data mining is the process of extracting useful information from a given set of raw data. Data mining techniques
such as classification, clustering, selection, prediction, etc. have been used for this purpose of data analysis.
Based on the type of application and the type of data various algorithms have been used under each technique.
Data mining has been really useful in the diagnosis of diabetics. In the recent years, many data mining
techniques have been proposed for the analysis of diabetics data and for providing useful information for its
diagnosis. This can be applied in many diabetics application such as predicting the sugar level based on the
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patterns of everyday sugar levels, identifying the risk factors, etc. and this will make it easier for the doctors and
patients during the treatment time.

The remainder of this paper is organized as follows: Section 2 discuss the survey of various data mining
techniques used in diabetics research. Section 3 shows the overall comparison between the existing methods in
diabetics research and the inferences made. Section 4talks about the need for data mining in diabetics research
and the future of data mining in diabetics research and its application. Finally, Section 5 provides the conclusion
and remarks.

I1. DATA MINING IN DIABETICS RESEARCH

This section talks about the various applications of data mining in diabetics research and diagnosis. The scope of
data mining is large and it has been used in the medical field the most. Data mining in medical and health care is
an important and useful research area. One such application of data mining in health case is for analysis of
diabetics. Diabetics being a deadly disorder that could even lead to death, there is need for identifying
information that can useful for effective treatment for the patients. Also by using certain symptom analysis the
risk of diabetics can also be identified or the type of treatment request can also be predicted.

Comparison of three data mining models for predicting diabetes or prediabetes by risk factors.

In this paper, the performance of three data mining model were compared and diabetes, prediabetes were
predicted using the 12 common risk factors. Models are Logistic Regression, Artificial neural networks,
Decision tree models. These models are constructed using the training dataset and tested by testing dataset.
Different risk factor which are used for the predictive analysis are, cigarette smoking, alcohol drinking,
consumption of food items, work stress etc., an anthropometric measurements were taken on patients for
calculating the weight, height and BMI. The three data mining models are evaluated in terms of Classification,
Sensitivity and Specificity. These terms are calculated according to the specific formula. Author used SPSS
Modeller Version 4.1 for data mining prediction models. The difference between proportions of the models was
examined using the Chi-Square test. As a result, the C5.0 decision tree model is the best predictive model based
on the classification accuracy.

Application of data mining: diabetes health care in young and old patients.

The author gives a predictive analysis of diabetic treatment by using a data mining technique called regression.
Diabetes is the major health problem in Saudi Arabia and the author collects the dataset from WHO website
(World Health Organization).5 age groups has been taken and divided into two groups of young and old groups.
The regression technique is basically used for predicting a number; it takes a dataset and develops a formula that
which fits a data. ODM (Oracle Data Miner) is software mining tool used for a predictive analysis of treating
diabetes. It helps the data analysts to mine their oracle data for finding the hidden information, patterns and new
insights. Data mining process of identifying the best mode of treatment for different age group of people are
divided into six steps, such as data selection, preparation, analysis, result database knowledge evaluation and
pattern prediction and deployment. A support vector machine algorithm is used for learning the classification
and regression rule from data. It is implemented into two ways, mathematical programming and kernel
functions. Predictive treatment modes like insulin, smoke cessation, exercise; drug, weight and diet are assessed
and controlled. The treatment plans are given to both old and young age groups for the reduction of diabetes.

Analysis of diabetic patients through their examination history

A huge amount of medical data is mined to support the physicians and the health care organization. This paper
uses a multi-level clustering technique, which helps the patients to identify the pathway that should be followed
with a given disease. In this clustering technique a density based algorithm is used to discover the clusters of
arbitrary shape and the outlier are filtered out. To measure the analysis of the disease a vector space model is
used to represent the data, this model works with the help of TF-IDF method. That is Term-Frequency and
Inverse Document Frequency, which identifies the count of the term that occurs in each document. An
experimental validation method is used to collect the data of diabetic patients, this approach is used to identify
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the group of patients with similar examination history, and the process of finding similarity is measured by the
method called cosine similarity. Data mining tool called Rapid Miner Toolkit is used in this paper, it is an open
source system in which there are number of data mining algorithms are presented and it can automatically
analyze the huge dataset and an useful knowledge can be obtained. It uses a DBSCAN algorithm to obtain the
useful data that which helps to analysis the diabetic patient through their examination history.

Design of fuzzy classifier for diabetes disease using modified artificial bee colony algorithm

FayssalBelaufa the author proposes an efficient algorithm to improve the performance of diagnosing the
diabetes disease, for such purpose a novel Artificial Bee Colony (ABC) algorithm is used. ABC is a recent
optimization algorithm that which affect the foraging behavior of a bee colony. The honey bees in the algorithm
are classified as employed bees, onlooker bees and scout bees. By this classification a fitness value is used. To
improve the performance effectively a modification is made to the ABC algorithm by adding a mutation
operator called fuzzy classifier. It consists of linguistic rules which are easy to interpret by the user. A blended
crossover operator (BLX-) of a genetic algorithm is used, when the updating of current best solution is failed.
By this modified ABC algorithm the diversity of ABC is not enhanced without affecting the quality of the
solution. It is a modified version of ABC and it is a tool that automatically create and optimize the membership
functions and rules. A diabetes dataset is taken from the UCI machine learning repository. A 10- fold cross
validation method is used to evaluate the performance of the proposed system; it is evaluated based on the
classification, sensitivity and specificity values. The proposed modified ABC is used as an evolutionary
algorithm to create an optimal fuzzy classifier which is used for obtaining the classification values. A fuzzy
method with modified ABC algorithm is a powerful tool for diagnosis of diabetes disease.

Realization of a service for the long-term risk assessment of diabetes-related complications

This paper proposes a clinical decision support system for assessing the risk of developing diabetes-related
complications in diabetes patients, for such purpose a novel computerized tool is used named as LTRA, which is
a long-term risk assessment system. This system core is a set of mathematical models, by this the clinical
information of the patient is processed and an estimation of probability over the time of experiencing the
adverse event is provided. The major issue occurs when dealing with clinical records is the presence of missing
information. Missing data are treated as an intelligent approach; it is based on the average of survival function
with the probability distribution of possible realization of the missing information. This missing information
module is devised in order to allow the LTRA system to provide risk evaluation even when the information
required by the predictive model is missing. The system has been deployed as a web service; it is fully
integrated within the diabetic-management platform. A comparison is made between the LTRA system along
with UKPDS risk engine (non-diabetes patients), which results in the effective performance of LTRA. But these
two methods are performed poorly on the type | diabetes validation cohorts. It occurs due to few events
available for this group of patients.

Rule extraction using recursive-rule extraction algorithm with J48 graft combined with sampling
selection techniques for the diagnosis of type2 diabetes mellitus in the Pima Indian dataset

Yoichi Hayashi proposed a new algorithm, which extracts the high accurate, concise and interpretable rules for
Pima Indian dataset (PID) and the algorithm is sampling Re-Rx with J48 graft algorithm. The type2 diabetes
mellitus (T2DM) consist of 90-95% of diabetes cases that are diagnosed for adults. Mostly used diagnostic
method for T2DM is a black-box model, but it does not provide a clear reason for underlying diagnosis for the
physician. To avoid such problem the rule extraction method is used, it gives more accurate explanation to the
physician; it is easy and simple to understand. A model for high accuracy classification is introduced, which a
white-box model is named as Recursive-rule extraction (Re-Rx algorithm). As the name implies the recursive
nature provides more rules compared to other algorithms. The use of rule extraction algorithm is proposed by
combining the Re-Rx with J48 graft along with sampling selection technique; this process helps to obtain the
classification rules for PID dataset. As a result of the novel algorithm 83.83% of an average accuracy is obtained
after the 10runs of 10-fold cross validation technique. The main drawback of this paper is that the algorithm is
not tested on more recent and complete diabetes datasets, if it is done using such data then the accuracy may
increase and produces the best algorithm for extracting the accurate rules.
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I1l. CONCLUSION

Many data mining strategies have been used in different application of diabetics research and analysis. This
paper provides a survey on the recent and most useful research in diabetics using data mining techniques. Even
still, there is a large gap in this area that will lead to further research in future. Predicting diabetics using the risk
factor also have certain drawbacks as the symptoms related to diabetics also is common with other diseases and
so there is a need for a better data mining model that can effectively identify the occurrence of diabetics. This
can be done by building an effective model that takes into consideration all the factors related to diabetics
disorder. This survey provides a path for future research in application of data mining in diagnosis of diabetics.
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