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Abstract:  Data Mining is one of the most motivating 

area of research that is become increasingly popular in 

health organization. Data Mining plays an important 

role for uncovering new trends in healthcare 

organization which in turn helpful for all the parties 

associated with this field. This survey explores the 

utility of various Data Mining techniques such as 

classification, clustering, association, regression in 

health domain. Data Mining is one of the most 

motivating areas of research that is become 

increasingly popular in health organization. Mining 

plays an important role for uncovering new trends in 

healthcare organization which in turn helpful for all the 

parties associated with this field. It is a new powerful 

technology which is of high interest in computer world. 

It is a sub field of computer science that uses already 

existing data in different databases to transform it into 

new researches and results. This survey also highlights 

applications, challenges and future issues of Data 

Mining in healthcare. Recommendation regarding the 

suitable choice of available Data Mining technique is 

also discussed in this paper. 

 

Keywords: Data Mining, Classification, Clustering, 

Association, E-Healthcare. 

 

1.   Introduction 

Data Mining is one of the most vital and motivating 

area of research with the objective of finding 

meaningful information from huge data sets. In present 

era, Data Mining is becoming popular in healthcare 

field because there is a need of efficient  

analytical methodology for detecting unknown and 

valuable information in health data. In health industry, 

Data Mining provides several benefits such as detection 

of the fraud in health insurance, availability of medical 

solution to the patients at lower cost, detection of 

causes of diseases and identification of medical 

treatment methods. It also helps the healthcare 

researchers for making efficient healthcare policies, 

constructing drug recommendation systems, developing 

health profiles of individuals etc. 

The data generated by the health organizations 

is very vast and complex due to which it is difficult to 

analyze the data in order to make important decision 

regarding patient health. This data contains details 

regarding hospitals, patients, medical claims, treatment 

cost etc. So, there is a need to generate a powerful tool 

for analyzing and extracting important information 

from this complex data. The analysis of health data 

improves the healthcare by enhancing the performance 

of patient management  

tasks. The outcome of Data Mining technologies are to 

provide benefits to healthcare organization for grouping 

the patients having similar type of diseases or health 

issues so that healthcare organization provides them 

effective treatments. It can also useful for predicting the 

length of stay of patients in hospital, for medical 

diagnosis and making plan for effective information 

system management 

The data generated by the health organizations 

is very vast and complex due to which it is difficult to 

analyze the data in order to make important decision 

regarding patient health. This data contains details 

regarding hospitals, patients, medical claims, treatment 

cost etc. So, there is a need to generate a powerful tool 

for analyzing and extracting important information 

from this complex data. The analysis of health data 

improves the healthcare by enhancing the performance 

of patient management tasks. The outcome of Data 

Mining technologies are to provide benefits to 

healthcare organization for grouping the patients 

having similar type of diseases or health issues so that 

healthcare organization provides them effective 

treatments. 

Data Mining techniques are also used to 

analyze the various factors that are responsible for 

diseases for example type of food, different working 

environment, education level, living conditions, 

availability of pure water, health care services, cultural 

,environmental and agricultural factors. 
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2. Related Works 

1. D. A. Davis, N. V. Chawla, N. Blumm, N. 

Christakis, A. L. Barabás :Chronic diseases have been 

among the major concerns in medical fields since they 

may cause a heavy burden on healthcare resources and 

disturb the quality of life. In this paper, we propose a 

novel framework for early assessment on chronic 

diseases by mining sequential risk patterns with time 

interval information from diagnostic clinical records 

using sequential rules mining, and classification 

modeling techniques. With a complete workflow, the 

proposed framework consists of four phases namely 

data preprocessing, risk pattern mining, classification 

modeling, and post analysis. For empiricasl evaluation, 

we demonstrate the effectiveness of our proposed 

framework with a case study on early assessment of 

COPD. Through experimental evaluation on a large-

scale nationwide clinical database in Taiwan, our 

approach can not only derive rich sequential risk 

patterns but also extract novel patterns with valuable 

insights for further medical investigation such as 

discovering novel markers and better treatments. To the 

best of our knowledge, this is the first work addressing 

the issue of mining sequential risk patterns with time-

intervals as well as classification models for early 

assessment of chronic diseases. 

2. R.B. Reis, G.S. Ribeiro, R.D. Felzemburgh 

et al.: Leptospirosis is a potentially life-threatening 

disease primarily affecting low-income populations, 

with an estimated annual incidence of 1.03 million 

infections worldwide. This disease has symptoms often 

confused with other febrile syndromes, such as dengue 

fever, influenza and viral hepatitis, often making 

diagnosis challenging. Improving the accuracy of early 

diagnosis of patients with leptospirosis will increase the 

speed of appropriate antibiotic treatment delivery, and 

both will improve clinical outcomes for this potentially 

fatal disease. The authors conducted an analysis of 

clinically and epidemiologically defined leptospirosis 

cases to predict disease using data mining classification 

algorithms. They conducted four sets of experiments to 

evaluate the performance of the algorithms, assessing 

their predictive accuracy of using different training and 

test datasets. The JRIP algorithm achieved 84% 

sensitivity using a dataset of only confirmed 

leptospirosis cases, and a specificity of 99% using a 

dataset of only confirmed dengue cases. Therefore, the 

approach successfully predicted leptospirosis cases, 

differentiated them from similar febrile illnesses, and 

may represent a new tool to assist health professionals, 

particularly in endemic areas for leptospirosis, 

accelerating targeted treatment and minimising disease 

exacerbation and mortality.    

3. G. Demiris, B. K. Hensel, M. Skubic, M. 

Rantz: Recent advances in wireless sensor networks for 

ubiquitous health and activity monitoring systems have 

triggered the possibility of addressing human needs in 

smart environments through recognizing human real-

time activities. While the nature of streams in such 

networks requires efficient recognition techniques, it is 

also subject to suspicious inference-based privacy 

attacks. In this paper, we propose a framework that 

efficiently recognizes human activities in smart homes 

based on spatiotemporal mining technique. In addition, 

we propose a technique to enhance the privacy of the 

collected human sensed activities using a modified 

version of micro-aggregation approach. An extensive 

validation of our framework has been performed on 

benchmark data sets yielding quite promising results in 

terms of accuracy and privacy-utility tradeoff. 

4.M. S. Hossain, G. Muhammad, W. Abdul, B. 

Song, B. B. Gupta:  Nowadays, there is an ever-

increasing migration of people to urban areas. Health 

care service is one of the most challenging aspects that 

is greatly affected by the vast influx of people to city 

centers. Consequently, cities around the world are 

investing heavily in digital transformation in an effort 

to provide healthier ecosystems for people. In such a 

transformation, millions of homes are being equipped 

with smart devices (e.g., smart meters, sensors, and so 

on), which generate massive volumes of fine-grained 

and indexical data that can be analyzed to support smart 

city services. In this paper, we propose a model that 

utilizes smart home big data as a means of learning and 

discovering human activity patterns for health care 

applications. We propose the use of frequent pattern 

mining, cluster analysis, and prediction to measure and 

analyze energy usage changes sparked by occupants' 

behavior. Since people's habits are mostly identified by 

everyday routines, discovering these routines allows us 

to recognize anomalous activities that may indicate 

people's difficulties in taking care for themselves, such 

as not preparing food or not using a shower/bath. This 

paper addresses the need to analyze temporal energy 

consumption patterns at the appliance level, which is 
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directly related to human activities. For the evaluation 

of the proposed mechanism, this paper uses the U.K. 

Domestic Appliance Level Electricity data set-time 

series data of power consumption collected from 2012 

to 2015 with the time resolution of 6 s for five houses 

with 109 appliances from Southern England. The data 

from smart meters are recursively mined in the 

quantum/data slice of 24 h, and the results are 

maintained across successive mining exercises. The 

results of identifying human activity patterns from 

appliance usage are presented in detail in this paper 

along with the accuracy of shortand long-term 

predictions. 

5. G. H. Fernald et al: Rapid advances of high-

throughput technologies and wide adoption of 

electronic health records (EHRs) have led to fast 

accumulation of -omic and EHR data. These 

voluminous complex data contain abundant information 

for precision medicine, and big data analytics can 

extract such knowledge to improve the quality of 

healthcare. Methods: In this paper, we present -omic 

and EHR data characteristics, associated challenges, 

and data analytics including data preprocessing, 

mining, and modeling. Results: To demonstrate how 

big data analytics enables precision medicine, we 

provide two case studies, including identifying disease 

biomarkers from multi-omic data and incorporating -

omic information into EHR. Conclusion: Big data 

analytics is able to address -omic and EHR data 

challenges for paradigm shift toward precision 

medicine. Significance: Big data analytics makes sense 

of -omic and EHR data to improve healthcare outcome. 

It has long lasting societal impact. 

6. H. Sun, V. De Florio, N. Gui, C. 

Blondia:Ambient-assisted living (AAL) is promising to 

become a supplement of the current care models, 

providing enhanced living experience to people within 

context-aware homes and smart environments. Activity 

recognition based on sensory data in AAL systems is an 

important task because 1) it can be used for estimation 

of levels of physical activity, 2) it can lead to detecting 

changes of daily patterns that may indicate an emerging 

medical condition, or 3) it can be used for detection of 

accidents and emergencies. To be accepted, AAL 

systems must be affordable while providing reliable 

performance. These two factors hugely depend on 

optimizing the number of utilized sensors and 

extracting robust features from them. This paper 

proposes a generic feature engineering method for 

selecting robust features from a variety of sensors, 

which can be used for generating reliable classification 

models. From the originally recorded time series and 

some newly generated time series [i.e., magnitudes, 

first derivatives, delta series, and fast Fourier 

transformation (FFT)-based series], a variety of time 

and frequency domain features are extracted. Then, 

using two-phase feature selection, the number of 

generated features is greatly reduced. Finally, different 

classification models are trained and evaluated on an 

independent test set. The proposed method was 

evaluated on five publicly available data sets, and on all 

of them, it yielded better accuracy than when using 

hand-tailored features. The benefits of the proposed 

systematic feature engineering method are quickly 

discovering good feature sets for any given task than 

manually finding ones suitable for a particular task, 

selecting a small feature set that outperforms manually 

determined features in both execution time and 

accuracy, and identification of relevant sensor types 

and body locations automatically. Ultimately, the 

proposed method could reduce the cost of AAL 

systems by facilitating execution of algorithms on 

devices with limited resources and by using as few 

sensors as possible. 

7.  D. Kopec, M. H. Kabir, D. Reinharth, O. 

Rothschild, J. A. Castiglione:Clinical practice calls for 

reliable diagnosis and optimized treatment. However, 

human errors in health care remain a severe issue even 

in industrialized countries. The application of clinical 

decision support systems (CDSS) casts light on this 

problem. However, given the great improvement in 

CDSS over the past several years, challenges to their 

wide-scale application are still present, including: 1) 

decision making of CDSS is complicated by the 

complexity of the data regarding human physiology and 

pathology, which could render the whole process more 

time-consuming by loading big data related to patients; 

and 2) information incompatibility among different 

health information systems (HIS) makes CDSS an 

information island, i.e., additional input work on patient 

information might be required, which would further 

increase the burden on clinicians. One popular strategy 

is the integration of CDSS in HIS to directly read 

electronic health records (EHRs) for analysis. 

However, gathering data from EHRs could constitute 

another problem, because EHR document standards are 

not unified. In addition, HIS could use different default 

clinical terminologies to define input data, which could 

cause additional misinterpretation. Several proposals 

have been published thus far to allow CDSS access to 

EHRs via the redefinition of data terminologies 

according to the standards used by the recipients of the 

data flow, but they mostly aim at specific versions of 

CDSS guidelines. This paper views these problems in a 

different way. Compared with conventional 

approaches, we suggest more fundamental changes; 

specifically, uniform and updatable clinical 

terminology and document syntax should be used by 

EHRs, HIS, and their integrated CDSS. Facilitated data 

exchange will increase the overall data loading 

efficacy, enabling CDSS to read more information for 

analysis at a given time. Furthermore, a proposed 

CDSS should be based on self-learning, which 

dynamically updates a knowledge model according to 

the data-stream-based upcoming data set. The 

experiment results show that our system increases the 

International Journal of Pure and Applied Mathematics Special Issue

667



accuracy of the diagnosis and treatment strategy 

designs. 

8. H. S. Anand, S. S. Vinodchandra :Medical 

prognosis has become an emerging area in health care. 

Several reliable prognostic models based on survival 

analysis procedures have been useful to a variety of 

domains, with different degree of success. An enhanced 

model with further advancement of computerized 

medical decision support systems help clinicians and 

doctors in building strategies for understanding surgical 

outcomes. A tenfold cross validation (CV) was applied 

in the medical input dataset which was obtained from 

United Network Organ Sharing database. In order to 

perform the dimensionality reduction of a huge 

database, principal component analysis (PCA) with 

ranking was done. The relation between attributes was 

recognized and proved using various association rule 

mining techniques, such as apriori, tertius, and treap 

algorithms. For confirming the results, we compared 

the rules generated by the association rules mining 

algorithm before and after PCA was also performed. 

We proposed an effective and accurate artificial neural 

network (ANN) model for the prediction of long-term 

survival of liver patients who undergo liver 

transplantation (LT). A tenfold CV was applied in the 

medical input dataset which was obtained from United 

Network Organ Sharing database. We made survival 

analysis of 13 years in the prediction of liver patients 

after LT. We trained the liver follow up data of 13 

years separately using multilayer perceptron ANN 

model with proper selection of data attributes. Our 

model outperformed the existing models in terms of 

specificity, sensitivity, and accuracy. From the 

comparison of existing approaches, our model 

promised high accuracy in survival analysis after LT. 

We have also evaluated the survival probabilities of 13 

years of follow up liver data and proved that our 

prediction model is suitable for long-term prognosis of 

survival of patients after LT. 

9. B. Yang, H. Pei, H. Chen, J. Liu, S. Xia 

:During an epidemic, the spatial, temporal and 

demographic patterns of disease transmission are 

determined by multiple factors. In addition to the 

physiological properties of the pathogens and hosts, the 

social contact of the host population, which 

characterizes the reciprocal exposures of individuals to 

infection according to their demographic structure and 

various social activities, are also pivotal to 

understanding and predicting the prevalence of 

infectious diseases. How social contact is measured 

will affect the extent to which we can forecast the 

dynamics of infections in the real world. Most current 

work focuses on modeling the spatial patterns of static 

social contact. In this work, we use a novel perspective 

to address the problem of how to characterize and 

measure dynamic social contact during an epidemic. 

We propose an epidemic-model-based tensor 

deconvolution framework in which the spatiotemporal 

patterns of social contact are represented by the factors 

of the tensors. These factors can be discovered using a 

tensor deconvolution procedure with the integration of 

epidemic models based on rich types of data, mainly 

heterogeneous outbreak surveillance data, socio-

demographic census data and physiological data from 

medical reports. Using reproduction models that 

include SIR/SIS/SEIR/SEIS models as case studies, the 

efficacy and applications of the proposed framework 

are theoretically analyzed, empirically validated and 

demonstrated through a set of rigorous experiments 

using both synthetic and real-world data. 

10. S. Mattke, L. Klautzer, T. Mengistu, J. Garnett, J. 

Hu, H. Wu :We live in an age of plentiful information, 

collected continuously by pervasive gadgetry, 

distributed through digital and social networks, and 

mined deeply by ever-more-powerful analytics 

systems. And yet, one of the things we know the least 

about is our bodies. When it comes to our own health, 

we are driving blindly. Modern medicine has clearly 

been remarkably successful, as evidenced by 

continually growing life expectancies. For example, the 

number of people 65 and older in the United States has 

seen a steady increase over the last century, rising from 

3.1 million in 1900 to 41.4 million as of 2011-and is 

expected to grow to 80 million by 2040. Concurrently, 

the number (and fraction) of people suffering from 

chronic conditions is also growing, from 44.7% in 1995 

to 47.7% in 2015-and expected to rise to over 49% by 

2030 . According to the U.S. Centers for Disease 

Control and Prevention, the vast majority of healthcare 

costs (86%) are spent on treating and managing chronic 

disease. Indeed, the medical field today focuses almost 

entirely on care after illness: modern medicine is 

largely reactive, waiting until the system fails before 

taking action. While the field of dentistry has fully 

embraced regular preventive evaluation and treatment 

with great success, most other medical fields have yet 

to do so. Yearly physical evaluations are recommended, 

but they rely on very limited data collection. As long as 

there are no symptoms, current standard medical 

practice largely foregoes testing (laboratory, imaging, 

etc.) as a screening method to detect disease before it 

manifests itself. 

 

3. Decision Tree 

DT is similar to the flowchart in which every non-leaf 

nodes denotes a test on a particular attribute and every 

branch denotes an outcome of that test and every leaf 

node have a class label. The node at the top most labels 

in the tree is called root node. For example we have a 

financial institution decision tree which is used to 

decide that a person must grant the loan or not. 

Building a decision for any problem doesn't need any 

type of domain knowledge. Decision Trees is a 

classifier that use tree-like graph. The most common 

use of Decision Tree is in operations research analysis 
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for calculating conditional probabilities. Using 

Decision Tree, decision makers can choose best 

alternative and traversal from root to leaf indicates 

unique class separation based on maximum information 

gain . Decision Tree is widely used by many 

researchers in healthcare field. classification of a 

patient into high risk and low risk category using 

decision tree. 

 
 

3.1. Bayesian Methods 

The classification based on bayes theory is known as 

Bayesian classification. It is a simple classifier which is 

achieved by using classification algorithm. Bayes 

theorem provides basis for Naive Bayesian 

Classification and Bayesian Belief Networks (BBN). 

The main problem with Naïve Bayes Classifier is that it 

assumes that all attributes are independent with each 

other while in medical domain attributes such as patient 

symptoms and their health state are correlated with 

each other. In spite of assumption of attribute 

independence, Naïve Bayesian classifier has shown 

great performance in terms of accuracy so if attributes 

are independent with each other then we can use it in 

medical field. Bayes theorem concentrates on prior, 

posterior and discrete probability distributions of data 

items. The Bayesian Belief Network for patients 

suffering from lung cancer. Bayesian Belief Network is 

widely used by many researchers in healthcare field. 

Liu et al. develop a decision support system using BBN 

for analyzing risks that are associated with health . 

Curiac et al., analyze the psychiatric patient data using 

BBN in making significant decision regarding patient 

health suffering from psychiatric disease and performed 

experiment on real data obtain from Lugoj Municipal 

Hospital . 

 

 
 

 

3.2. E-Health Care Systems 

In  todays  world e-health is used to form patient and 

physicians blogs and monitoring data such as sensors 

attached to patient are exercised to assist better 

diagnosis of the patient and for a continuous check-up 

of sensitive patients. From  WHO defined E-health as, 

the use of information and communication technologies 

(ICT) for health to, for example, treat patients, pursue 

research, educate students, track diseases and monitor 

public health. 

 
 

Smart health care system can be used to 

monitor PD patients. PD is a progressive neurological 

disorder. The patients different parameters such as 

voice, images, movements and daily activities are 

monitored and systems are generated using quantitative 

analysis and pattern recognition. E-health has shown 

significant improvement and advancement in the field 

of medicine. Health care is a data rich field. With 

increase in research more and more data is provided 

which would eventually increase the demand of data 

mining in this field. 
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3.3. Clustering  

Clustering is an unsupervised learning method that is 

different from classification. Clustering is unlike to 

classification since it has no predefined classes. In 

clustering large database are separated into the form of 

small different subgroups or clusters. Clustering 

partitioned the data points based on the similarity 

measure. Clustering approach is used to identify 

similarities between data points. Each data points 

within the same cluster are having greater similarity as 

compare to the data points belongs to other cluster. 

Various clustering techniques are established and used 

over the last few decades. As pointed out earlier 

clustering need less or no information for analyzing the 

data. So it is mainly used for analyzing microarray data 

because very little details are available for genes. Tapia 

et al. analyzed the gene expression data with the help of 

a new hierarchical clustering approach using genetic 

algorithm 

Application of Data Mining in Health  
Data mining provides several benefits to healthcare 

industry. Data Mining helps the healthcare researchers 

to make valuable decision. Following are the several 

applications of Data Mining in healthcare:  

Effective management of Hospital resource: Data 

mining provides support for constructing a model for 

managing the hospital resources which is an important 

task in healthcare. Using data mining, it is possible to 

detect the chronic disease and based on the 

complication of the patient disease prioritize the 

patients so that they will get effective treatment in 

timely and accurate manner. Fitness report and 

demographic details of patients is also useful for 

utilizing the available hospital resources effectively. An 

automated tool using data mining is proposed by 

J.Alapont et al., for managing hospital resources such 

as physical and human resources. Group Health 

Cooperative provides various healthcare services at 

lower cost using data mining techniques. It is a non-

profit organization of healthcare that offers patients to 

online access their medical information, online fill the 

prescription form and allow safe exchanging of e-mail 

with the healthcare provider. Seton Medical centre also 

used data mining to enhance the healthcare quality, 

provide various details regarding patient’s health and 

reduce admitted duration of the patients in the 

hospitals. With the help of data mining Blue Cross 

provide a system for managing the diseases efficiently 

and improve the results and lower the cost of 

expenditure. Sierra Health Centre provides guidelines 

for treatment, managing the cost of treatment and 

detects the areas for improving the health quality using 

data mining.  

3.4. Advantages of Mining Application In Health 

Care 

Information technologies in healthcare have enabled 

the creation of electronic patient records obtained from 

monitoring of the patient visits. This information 

includes patient demographics, records on the treatment 

progress, details of examination, prescribed drugs, 

previous medical history, lab results, etc. Information 

system simplifies and automates the workflow of health 

care institution. Privacy of documentation and ethical 

use of information about patients is a major obstacle for 

data mining in medicine. In order for data mining to be 

more exact, it is necessary to make a considerable 

amount of documentation. Health records are private 

information, yet the use of these private documents 

may help in treating deadly diseases. 

 

4. Conclusion 

Data mining has great importance for area of medicine, 

and it represents comprehensive process that demands 

thorough understanding of needs of the healthcare 

organizations. Healthcare is one of the major sectors 

which can highly benefit from the implementation and 

use of information system. We have provided an 

overview of applications of data mining in 

infrastructure, administrative, financial and clinical 

Health care system. Knowledge gained with the use of 

techniques of data mining can be used to make 

successful decisions that will improve success of 

healthcare organization and health of the patients. Data 

mining requires appropriate technology and analytical 

techniques, as well as systems for reporting and 

tracking which can enable measuring of results. Data 

mining, oncestarted, represents continuous cycle of 

knowledge discovery. 
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