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ABSTRACT: Enormous amount of data is being generated every year, adding a huge bulk of unprocessed data that have 
potential to outrun various health issues with the help of technology. Data mining in healthcare is a boon to our society by 

extracting various hidden patterns that helps in understanding hidden patterns and automated monitoring of the various 

disease. Electronic medical devices generate data that are analyzed later and various predictive models are then built 
upon them. This paper provides a review of the role of data mining in healthcare in order to provide the better 

understanding of the subject. Data Mining Algorithms and Techniques are being used to detect and predict Sudden 
Cardiac Arrest, Diabetes etc and other health issues using Decision Trees, Naïve Bayes classifiers etc. We have analyzed 
major Data Mining Techniques being deployed now a days. 
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I.  INTRODUCTION  

In the past few years, it has been analyzed that 
increasing volume of data and its various undefined 
resources has taken the shape of revolution in the field 
of knowledge extraction. Data Mining is quite the filed 
that incorporates the process of combining multiple 
data sources in large volumes and then processing of 
that data to get optimized results in the data. Data 
mining as the new field has played a vital role in 
various fields like Industrial data analysis, Market 
research as well as healthcare informatics. 

Healthcare industry has always been the honeywell for 
the betterment of the society as there is unstoppable 
growth in terms of data collected through electronic 
medical devices. Patient data is then analyzed to 
compute the analysis of the continuous data generated 
from devices through various data mining techniques. 
Healthcare industry has provided immense services to 
their clients in terms of better treatment as well as 
understanding the overall analytics behind the huge 
amount of data generated .In this paper, we have 
presented the analytical survey of the increasing role of 
data mining techniques for the better analysis and 
prediction of data mining in healthcare informatics. 

II. RELATED WORK 

Healthcare industry has always been buzzword for 
years and researchers has given various theories in 

subject of applying data mining techniques in 

healthcare industry for better insight into healthcare 

data.  

There are various previous works discussed in this 

paper regarding the role of data mining in prediction 

and analysis of data collected from various data 

resources. 

Researcher [1] has discussed the importance of 

applyingdata mining in clinical data collected of 
diabetic patients and enormous amount of data 

generated from electronic medical devices. Researcher 

has also showed that data mining techniques are widely 

accepted in the field of diabetes for better insight into 

the matter. Researcher [2] has contributed a novel 

approach in analysis and prediction of heart disease 

through data mining techniques like KNN, MAFIA 

(Maximal Frequent Itemset Algorithm) based 

algorithms. Data is first preprocessed through attribute 

selection and then it is clustered and the classified to 

find the patterns in the processed data. 
Researcher [3] have has presented a technique to detect 

arrhythmia in ECG signal generated form patients heart 

in the form of medical records. These recorded signal 

are then analyzed to get irregular patterns of having 

arrhythmia in the patient data. Various studies have 

been conducted in the past few years by researchers 

gaining deep insights into the matter. 

Following is the table showing various tools and 

techniques used in various studies and the databases 

used to gain insight into the matter. 
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Table 1. Table showing various tools and data mining 

techniques used. 

S.no Databases Tools & 
Techniques 

Data Mining 
Algorithms 

    

[1] Cleveland 
Database 

Feed 
Forward 

Neural 
Network 

Neural 
Network 

Approach 

[2] Cleveland 

Heart 
Disease 
Database 

DMX 

Query 
Language  

ID3 and 

Decision 
Tree 
algorithm is 

used 

[3] South 

African 
Medical 
Practitio

ners 
Database 

J48, Bayes 

Network 

Simple Cart 

and 
REPTREE 
Algorithm 

[4] UCI 
Machine 
Learnin

g 
Reposito

ry 

WekaTool 
is used 

Naïve 
Bayes and 
Decision 

Tree 
algorithm 

[5] Trace of 
ECG 

Signal 

HRV(Heart 
Rate 

Variability
) is used 

Wigner 
Ville 

Transforma
tion 

Technique 

[6] 

 

 

UCI 

Breast 

Cancer 
Databas
e 

Classificati

on, 

Clustering 
and  Rule 
Mining is 

used 

Association 

Rule 

Mining 
method 

[7] Blood-

Glucose 
Homo 

Monitori

ng 
database 

Association 

and 
classification 

Techniques 

Association 

and 
classificatio

n 

Techniques  

[8] Physio-
Bank 
Databas

e is used 

Attribute 
Selection 
and EM 

Clustering 

clustering 
techniques 

 

III. DATA MINING TECHNIQUES 

Healthcare industry has moved from traditional way of 

generating patient data to the automated and well 

analyzed way of collecting data from electronic 

devices. With the advent of recent technology, it has 

been found that huge amount of voluminous data has 

been generated in medical institutions and healthcare 

industry. This data is required to be analyzed through 

data mining techniques like classification, clustering 

etc. These analysis and predictions on the present data 

is done through finding the hidden patterns in this huge 

voluminous data through various effective data mining 

algorithms. 

Researcher [4] has unfolded the analysis of data 

collected of dengue disease through the machine 

learning tool i.e. weka. In this paper, it has been 

discussed that various data mining algorithmic 
approaches has been used to predict the dengue disease 

in patients using various patient input data. Raw data 

collected has been first preprocessed and then classified 

through data mining algorithms like J48 and Naïve 

Bayes etc. with maximum accuracy.   

There are various data mining techniques available, for 

better prediction and analysis of data collected from 

numerous sources. 

Association: This data mining techniques is quite literal 

and straightforward, focusing on the fact of finding 

associations among various items. In this technique, 

two or more than two items of the same type are 

associated with each other, to find the hidden patterns 

behind the data and correlate them. Suppose, in an 

airport, it has been analyzed from the buying pattern of 

men is that, while buying beer from the store, men are 

likely to buy baby products. In this way, the hidden 

pattern is all about buying two different items of the 

same store at the same time. Therefore, finding patterns 

through association will lead to generate business 

suggestion to keep both baby products and men’s 

accessories close to each other. This buying habits is 

sometimes generates more profitable market research of 
buying patterns. 

 

Fig 1. Figure showing knowledge flow in association 

[https://www.ibm.com/developerworks/library/ba-data-

mining-techniques/]. 

Classification: Classification techniques under data 

mining is concerned all about differentiating an entity 

based on its class labels. Classification techniques 

involve labelling with class label and then classify the 

objects based on their features with their appropriate 

class labels. Classification techniques like SVM 

(Support Vector Machine) etc. Researcher [5] have 
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used decision tree and neural network as classification 

techniques to classify heart disease database and to 

generate intelligent heart disease prediction system. 

Classification techniques are all based on the method of 

identifying different attributes i.e. differentiating two 

cars i.e. one of sedan and other of Volkswagen , can be 
done on the basis of their attributes i.e. car size, features 

etc. 

Clustering: The process of clustering in data mining 

techniques is concerned with the process of 

differentiating data objects according to the 

characteristics of features of an object. In the process of 

clustering, it is highly likely that objects in the same 

clusters shares the same features as other attributes i.e. 

similar to nearest neighbor identity. 

 

Fig 2. Figure showing clustering 

technique[https://www.ibm.com/developerworks/librar

y/ba-data-mining-techniques/]. 

Sudden Cardiac Arrest prediction using data mining 

techniques in the field of heart disease is one of the 

hottest research topic due to the seriousness and lack of 

appropriate solutions to this problem. Researcher [6] 

have presented a review done on this topic for further 

research.  Various techniques like HRV, T-Wave 

Alternans etc. are used to predict SCD and in this 

review statistical techniques are found much reliable as 

compared to various other classification techniques to 

successfully predict the Sudden Cardiac Arrest(SCD) in 

patients.  

Predictive Analytics is another aspect of data mining 

that has been extensively used in healthcare industry, in 

orderto provide the efficient analysis and predictions 

based on the data collected. In the paper [7] researcher 

has used diabetes data for the prediction of the 

treatment given to the different age group of diabetes 

patients. This paper, on the basis of data mining 

predictions discloses the eye opening fact about the 

different treatment strategies for different age group of 

patients. Researcher[8] have used classification 
techniques like neural network and back propagation 

algorithm to recognize dengue fever using blood report 

as input and extracted features and signals are then 

analyzed to visualize and predict the results. 

 

IV. DATA MINING IN HEALTHCARE 

Predictive data mining is a part of data mining that 

helps in improving the efficiency as well as produces 

better results for future enquiries. Predictive data 

mining helps in generating various predictive models 

based on the current data on applying data mining 

algorithms. Models based on predictive data mining 

helps in creating framework as well as in order to 

produce automated mechanism that relies on various 

machine learning algorithms for its functionality. 

Researcher [9] have provided a survey revealing about 

the use of data mining techniques specially predictive 

data mining techniques for knowledge discovery in 

building heart disease prediction system where decision 

tree and Bayesian outperforms all others while neural 

network based classifications are not working well. 

Extensive use of data mining in healthcare doesn’t limit 

data mining to heart disease, diabetes and any other 
similar diseases. Data mining techniques has been 

widely used in detecting pattern of disease in various 

states of our country by finding various similarity 

patterns between diseases in throughout the country, 

which will be a benefit to the medical as well as IT 

professionals. [10]. Heart disease prediction is 

considered as another complex task to gain insight into 

the hidden patterns of the voluminous data collected 

from various medical institutions and hospitals. 

Researcher [11] have presented a review stating about 

the fact of using various data mining techniques like 
classification, clustering, naïve Bayes, decision tree, 

neural networks etc. in order to predict the occurrence 

of fatal heart disease prediction.  

Sudden cardiac Arrest prediction is one of the fatal 

situation found in patients having medical history of 

heart disease. SCD is considered to be as the sudden 

stopping of heart leading to death. Researcher[12] have 

proposed a system by creating a Code blue alert system, 

that enables rapid action team to start responding to 

save the patient from sudden cardiac arrest problem. 

Electronic records of patients have heart disease are 

constantly monitored and any recent update in the 
records are considered to be the upcoming heart attack 

problem, that might lead a patient to death.In general, 

heart disease patients are flagged from the medical team 

or ranked based on the data gathered from their 

electronic records. Medical Fraud Detection [13] is 

being considered as one of the application of applying 

data mining in healthcare industry. Medical 

professionals as well as medicine providers are detected 

to analyze the hidden patterns behind data and in this 

way original database is compared with faked database 

to generate effective results. Supervised machine 
learning algorithms like Decision tree, Naïve Bayes and 

Neural network are used to generate heart disease 

prediction system [14]. In paper [15], breast cancer is 

analyzed using association and classification techniques 

to generate results. Association rule mining and 
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classification techniques are combined under 

associative classification technique, and it helps to 

predict the severity level of the problem in the 

patient.Researcher [16] have reviewed the diagnosis of 

Arbovirus- dengue in the patients using classification 

techniques under data mining. This research is focused 
in finding the difference or hidden patterns using 

classification   techniques to differentiate chikungunya 

and dengue viral fever. 

V. CONCLUSION 

In a nutshell, we can conclude that the applications of 

data mining in healthcare industry is vast and yet to 

discover. The process of extracting knowledge from the 

huge volume of data I quite tedious but it enables to 

find the hidden patterns in the disease that enables us to 

analyze various eye opening facts about the data. 

Classification, clustering, neural networks etc. have 

their different approach to find the correlation among 

different data sets. Results generated through this 

database enables us to make predictions and analyze the 

current scenario. Various predictive models gets 

generated from the datasets for better functioning of the 

model. 
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