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ABSTRACT: In this paper, we have focused to compare a variety of techniques, approaches and different tools and its 
impact on the healthcare sector. The main purpose of data mining application in healthcare systems is to develop an 
automated tool for identifying and disseminating relevant healthcare information. This paper aims to make a detailed 
study report of different types of data mining applications in the healthcare sector and to reduce the complexity of the 
study of the healthcare data transactions. Also presents a comparative study of different data mining applications, 
techniques and different methodologies applied for extracting knowledge from database generated in the healthcare 
industry.  
 

I.  INTRODUCTION 
 
The purpose of data mining is to extract useful information from large databases or data warehouses. Data mining 
applications are used for commercial and scientific sides [1]. This study mainly discusses the Data Mining applications 
in the scientific side. Scientific data mining distinguishes itself in the sense that the nature of the datasets is often very 
different from traditional market driven data mining applications. In this work, a detailed survey is carried out on data 
mining applications in the healthcare sector, types of data used and details of the information extracted. Data mining 
algorithms applied in healthcare industry play a significant role in prediction and diagnosis of the diseases. There are a 
large number of data mining applications are found in the medical related areas such as Medical device industry, 
Pharmaceutical Industry and Hospital Management.  
 
To find the useful and hidden knowledge from the database is the purpose behind the application of data mining. 
Popularly data mining called knowledge discovery from the data. The knowledge discovery is an interactive process, 
consisting by developing an understanding of the application domain, selecting and creating a data set, preprocessing, 
data transformation. Data Mining has been used in a variety of applications such as marketing, customer relationship 
management, engineering, and medicine analysis, expert prediction, web mining and mobile and mobile computing. 
 
Expanding the health coverage to as many people as possible, and providing financial assistance to help those with 
lower incomes purchase coverage [2]. Eliminating current health disparities would decrease the costs associated with 
the increased disease burden borne by certain population groups. Health administration or healthcare administration is 
the field relating to leadership, management, and administration of hospitals, hospital networks, and health care 
systems[1,3]. In the Healthcare sector Government spends more money. 
 
This paper mainly compares the data mining tools deals with the health care problems. The comparative study 
compares the accuracy level predicted by data mining applications in healthcare. Infertility is on the rise across the 
globe and it needs the sophisticated techniques and 
methodologies to predict the end results of infertility treatments particulars IVF (in-vitro fertilization) treatments, since 
the cost of IVF procedure is on the rise. In this study, we have taken this issue and compare the different techniques of 
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data mining applications for predicting the Success rate of IVF treatment with the accuracy level. This comparative 
study could be useful for aspiring researchers in the field of data mining by knowing which data mining tool gives an 
accuracy level in extracting information from healthcare data. 
 

II. LITERATURE REVIEW 
 
A literature review is a text written by critical points of current knowledge including substantive find theoretical and 
methodological contributions to a particular topic. Literature reviews are secondary sources and do not report any new 
or original experimental work. 
 
Hian Chye Koh and Gerald Tan mainly discusses data mining and its applications with major areas like Treatment 
effectiveness, Management of healthcare, Detection of fraud and abuse, Customer relationship management[1].  
Jayanthi Ranjan presents how data mining discovers and extracts useful patterns of this large data to find observable 
patterns. This paper demonstrates the ability of Data mining in improving the quality of the decision making process in 
pharma industry. Issues in the pharma industry are adverse reactions to the drugs [2]. 
 
Shweta Kharya discussed various data mining approaches that have been utilized for breast cancer diagnosis and 
prognosis Decision tree is found to be the best predictor with 93.62% Accuracy on benchmark dataset and also on 
SEER data set[5]. Elias Lemuye discussed the AIDS is the disease caused by HIV, which weakens the body’s immune 
system until it can no longer fight off the simple infections that most healthy people’s immune system can resist. 
Apriori algorithm is used to discover association rules. WEKA 3.6 is used as the data mining tool to implement the 
Algorithms. The J48 classifier performs classification with 81.8% accuracy in predicting the HIV status [6].  
 

III. DATA MINING 
 
Data mining is the non-trivial process of identifying valid, novel, potentially useful, and ultimately understandable 
patterns in data. With the widespread use of databases and the explosive growth in their sizes, organizations are faced 
with the problem of information overload. The problem of effectively utilizing these massive volumes of data is 
becoming a major problem or all enterprises.Data mining or knowledge discovery in database, as it is also known, is 
the non-trivial extraction of implicit, previously unknown and potentially useful information from the data. This 
encompasses a number of technical approaches, such as clustering, data summarization, classification, finding 
dependency networks, analyzing changes, and detecting anomalies[8]. 
 
Development of data mining 
 
The current evaluation of data mining functions and products is the results of influence from many disciplines, 
including databases, information retrieval, statistics, algorithms, and machine learning [9].  
 
Data Mining Application Areas 
 
Data mining is driven in part by new applications which require new capabilities that are not currently being supplied 
by today’s technology. These new applications can be naturally into two broad categories. Business and E-Commerce 
Scientific, Engineering and Health Care Data mining tasks are mainly classified into two broad categories: Predictive 
model, Descriptive model 
 

IV. DATAMINING APPLICATIONS HEALTHCARE SECTOR 
 
Healthcare industry today generates large amounts of complex data about patients, hospital resources, disease 
diagnosis, electronic patient records, medical devices etc. Larger amounts of data are a key resource to be processed 
and analyzed for knowledge extraction that enables support for cost-savings and decision making. Data mining 
applications in healthcare can be grouped as the evaluation into broad categories [1,10], 
Data mining applications can develop to evaluate the effectiveness of medical treatments. Data mining can deliver an 
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analysis of which course of action proves effective by comparing and contrasting causes, symptoms, and courses of 
treatments. 
Data mining applications can be developed to better identify and track chronic disease states and high-risk patients, 
design appropriate interventions, and reduce the number of hospital admissions and claims to aid healthcare 
management. Data mining used to analyze massive volumes of data and statistics to search for patterns that might 
indicate an attack by bio-terrorists. 
Healthcare system’s one important point is medical device. For best communication work this one is mostly used. 
Mobile communications and low-cost of wireless bio- sensors have paved the way for development of mobile 
healthcare applications that supply a convenient, safe and constant way of monitoring of vital signs of patients[11]. 
Ubiquitous Data Stream Mining (UDM) techniques such as light weight, one-pass data stream mining algorithms can 
perform real-time analysis on-board small/mobile devices while considering available resources such as battery charge 
and available memory.  
The technology is being used to help the pharmaceutical firms manage their inventories and to develop new product 
and services. A deep understanding of the knowledge hidden in the Pharma data is vital to a firm’s competitive position 
and organizational decision-making. 
Organizations including modern hospitals are capable of generating and collecting a huge amount of data. Application 
of data mining to data stored in a hospital information system in which temporal behavior of global hospital activities is 
visualized [12].  
 

V. RESULTS OF COMPARATIVE STUDY 
 
This section, a comparative study of data mining applications in healthcare sector by different researchers given in 
detail. Mainly data mining tools are used to predict the successful results from the data recorded on healthcare 
problems. Different data mining tools are used to predict the accuracy level in different healthcare problems. In this 
study, the following list of medical problems has been analyzed and evaluated :Heart Disease, Cancer , HIV/AIDS, 
Blood, Brain Cancer, Tuberculosis, Diabetes Mellitus, Kidney dialysis, Dengue, IVF, Hepatitis C. 
 
In the Table 1,the most important healthcare problems specifically in disease side and research results have been 
illustrated. The diseases are the most critical problems in human. To analyze the effectiveness of the data mining 
applications for diagnosing the disease, the traditional methods of mathematical / statistical applications are also given 
and compared. Listed eleven problems are taken for comparison with this work. 
 

TABLE 1. DATA MINING APPLICATIONS IN HEALTHCARE 

 
Graph chart formed by using this table with the values of health care problems, Data Mining tools and Accuracy Level 
is as illustrated in Following Fig. In this chart, the prediction accuracy level of different data mining applications has 
been compared. 
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Chart for Accuracy Level of using Data mining tools for diagnosis 

 
COMPARATIVE STUDY OF IVF SUCCESS RATE PREDICTION  
 
The section deals with the comparative study of three different data mining application for predicting the success rate 
of IVF treatment. The process of data mining applications, its advantages and results obtained are compared. The 
detailed study of selected works gives a broad idea about the application of data mining techniques. This study mainly 
compares the three different data mining applications carried out on the prediction of the IVF treatment success rate.  
 
a) Application of rough set theory for medical informatics data analysis  
 
The research work aims to analyze the medical data by applying Rough Set Theory of data mining approach. The data 
reduction process has been done using rough set theory reduction algorithm. Rough set is mainly used to reduce the 
attributes without compromising its knowledge of the original. To analyze the fertilization data, ROSETTA tool kit 
reduction algorithm is used in this work to produce the optimal redact set without affecting the original knowledge. The 
treatment success rate is predicted and tabulated as depicted in Table 2. 
 

TABLE 2. IVF SUCCESS RATE PREDICTED BY ROUGH SET 

 
The actual and desired outputs are compared with each other. It also depicts that the success rate obtained after 
reducing the number of attributes is 47%.  
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b) Artificial neural network in classification and prediction  
 
This research work is mainly aimed to predict and classify the IVF treatment results using Artificial Neural Network 
(ANN). The artificial neural network is constructed with multi-layer perception and back-propagation training 
algorithm, and constructed network is trained, tested and validated using patients’ sample IVF data. This work finally 
compares the success rate between desired output which is field recorded data and actual output which is predicted 
output of neural network. In the Table 3, the comparison between desired and actual output of the neural network is 
illustrated. 

TABLE 3. IVF SUCCESS RATE PREDICTED BY ANN 

 
This work finds the actual output using patients’ IVF data by applying Artificial Neural Network. By comparing 
success rate, desired and actual output, the result obtained has a prediction accuracy of 73%. 
 
c) Modeling an integrated methodology of neural networks and rough sets for analyzing medical data  
 
This work is mainly aimed to develop a combined prediction system for analyzing medical data using Artificial Neural 
Network and Rough Set Theory. Two kinds of rules Deterministic and Non-deterministic are effected in the application 
of Rough set tool. For the rough set application, the software tool Neuro solution is used to predict the result. The 
performance of the combined technique of Artificial neural network and rough set theory is described in the Table 4.  
 

TABLE 4. PERFORMANCE OF IVF SUCCESS RATE PREDICTION USING HYBRID TECHNIQUE 

 
The prediction accuracy of this hybrid approach of combined use of ANN and RST is around 90%. These comparison 
results of three different data mining applications for predicting the success rate of IVF treatments are shown in Table 5 
and Fig. 3. 
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TABLE 5. COMPARISON BETWEEN THREE DIFFERENT DATA MINING APPLICATIONS 

 
 
The application of combined Rough Set and Artificial Neural Network yields better result when compared with other 
techniques. It is observed that the hybrid technique of combined use of two or more machine learning tool yields better 
results than the use of a single technique for mining information from the database. 
 

 
The Success rate of Rough Set, ANN and Hybrid Technique 

 
VI. CONCLUSION 

 
This paper aimed to compare the different data mining application in the healthcare sector for extracting useful 
information. The prediction of diseases using Data Mining applications is a challenging task but it drastically reduces 
the human effort and increases the diagnostic accuracy. Developing efficient data mining tools for an application could 
reduce the cost and time constraint in terms of human resources and expertise. Exploring knowledge from the medical 
data is such a risk task as the data found are noisy, irrelevant and massive too. In this scenario, data mining tools come 
in handy in exploring of knowledge of the medical data and it is quite interesting. It is observed from this study that a 
combination of more than one data mining techniques than a single technique for diagnosing or predicting diseases in 
healthcare sector could yield more promising results. The comparison study shows the interesting results that data 
mining techniques in all the health care applications give a more encouraging level of accuracy like 97.77% for cancer 
prediction and around 70 % for estimating the success rate of IVF treatment. 
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