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Abstract
Data mining (sometimes called Knowledge Discovery in 
Databases) is the process of analyzing data from different databases 
and Converting into useful information that can be used to predict 
the Datasets and extract Knowledge to take or make decisions in 
future transactions. Mining software is one of number of analytical 
tools for analyzing data. It allows users to analyze data from many 
different dimensions or angles, categorize it, and summarize the 
relationships identified. Technically, data mining is the process 
of finding correlations or patterns among dozens of fields in large 
relational databases. Now a day’s, the availability of huge amounts 
of E-medical data, PHR data leads to the need for powerful data 
analysis tools to extract useful knowledge. The researches have 
been done for Disease Predictions, which have shown concern 
results. Heart disease is the leading cause of death all over the 
world in the past ten years. Several researchers are using statistical 
and data mining tools to help health care professionals in the 
diagnosis of heart disease. Using single data mining technique 
in the diagnosis of heart disease has been comprehensively 
investigated showing acceptable levels of accuracy. In this paper 
we are proposing a hybrid data mining techniques for prediction 
and diagnosis of Heart disease.
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I. Introduction
Data mining is the exploration of large datasets to extract hidden 
and previously unknown patterns, relationships and knowledge 
that are difficult to detect with traditional statistical methods. 
Data mining is rapidly growing successful in a wide range of 
applications such as analysis of organic compounds, financial 
forecasting, healthcare and weather forecasting. Data mining in 
healthcare is an emerging field of high importance for providing 
prognosis and a deeper understanding of medical data [7]. Data 
mining applications in healthcare include analysis of health care 
centers for better health policy-making and prevention of hospital 
errors, early detection, prevention of diseases and preventable 
hospital deaths, more value for money and cost savings, and 
detection of fraudulent insurance claims [8]. Researchers are using 
data mining techniques in the diagnosis of several 
diseases such as diabetes [9], stroke [10], cancer [11], and heart 
disease [12]. Heart disease is the leading cause of death in the 
world over the past 10 years [13]. The European Public Health 
Alliance reported that heart attacks, strokes and other circulatory 
diseases account for 41% of all deaths [14]. The Economical and 
Social Commission of Asia and the Pacific reported that in One 
fifth of Asian countries, most lives are lost to non- communicable 
diseases such as cardiovascular diseases, cancers, diabetes and 
chronic respiratory diseases [15]. The Australian Bureau of 
Statistics reported that heart and circulatory system diseases are 
the first leading cause of death in Australia, causing 33.7% of 
all deaths [16]. Statistics of South Africa reported that heart and 
circulatory system diseases are the third leading cause of death 
in Africa.

Motivated by the world-wide increasing mortality of heart disease 
patients each year and the availability of huge amount of patients’ 
data from which to extract useful knowledge, researchers have 
been using data mining techniques to help health care professionals 
in the diagnosis of heart disease [18-19]. Developing a tool to be 
embedded in the hospitals management system to help and give 
advice to the healthcare professionals in diagnosing and providing 
suitable treatment for heart disease patients are important. Several 
data mining techniques are used in the diagnosis of heart disease 
such as Naïve Bayes, Decision Tree, neural network, kernel 
density, Automatically defined groups, bagging algorithm, and 
support vector machine showing different levels of accuracies.

II. Existing System
Clinical decisions are often made based on doctors’ intuition 
and experience rather than on the knowledge rich data hidden in 
the database. This practice leads to unwanted biases, errors and 
excessive medical costs which affects the quality of service provided 
to patients. There are many ways that a medical misdiagnosis 
can present itself. Whether a doctor is at fault, or hospital staff, 
a misdiagnosis of a serious illness can have very extreme and 
harmful effects. The National Patient Safety Foundation cites that 
42% of medical patients feel they have had experienced a medical 
error or missed diagnosis. Patient safety is sometimes negligently 
given the back seat for other concerns, such as the cost of medical 
tests, drugs, and operations. Medical Misdiagnoses are a serious 
risk to our healthcare profession. If they continue, then people 
will fear going to the hospital for treatment. 

III. Proposed System
The main objective of our project is to develop a prototype 
Intelligent Heart Disease Prediction System (IHDPS) using three 
data mining modelling techniques, namely, Decision Trees, Naïve 
Bayes and Neural Network. IHDPS can discover and extract 
hidden knowledge (patterns and relationships) associated with 
heart disease from a historical heart disease database. It can 
answer complex queries for diagnosing heart disease and thus 
assist healthcare practitioners to make intelligent clinical decisions 
which traditional decision support systems cannot. By providing 
effective treatments, it also helps to reduce treatment costs. To 
enhance visualization and ease of interpretation, it displays the 
results both in tabular and graphical forms. The healthcare industry 
collects huge amounts of healthcare data which, unfortunately, are 
not “mined” to discover hidden information for effective decision 
making. Discovery of hidden patterns and relationships often goes 
unexploited. Advanced data mining techniques can help remedy 
this situation. Medical diagnosis is regarded as an important 
yet complicated task that needs to be executed accurately and 
efficiently. The automation of this system would be extremely 
advantageous. Regrettably all doctors do not possess expertise in 
every sub specialty and moreover there is a shortage of resource 
persons at certain places. Therefore, an automatic medical 
diagnosis system would probably be exceedingly beneficial by 
bringing all of them together.
Intelligent Heart Disease prediction System (IHDPS) using data 
mining techniques, namely, Decision trees, Naïve Bayes and 
Neural Network. Results show that each technique has its unique 
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strength in realizing the objectives of the defined mining goals. 
IHDPS can answer complex “what if” queries which traditional 
decision support systems cannot. Using medical profiles such 
as age, sex, blood pressure and blood sugar it can predict the 
likelihood of patients getting a heart disease. It enables significant 
knowledge, e.g. patterns, relationships between medical factors 
related to heart disease, to be established. IHDPS is Web-based, 
user-friendly, scalable, reliable and expandable [3]. A wide variety 
of areas including marketing, customer relationship management, 
engineering, medicine, crime analysis, expert prediction, Web 
mining, and mobile computing, besides others utilize Data mining 
[11]. Numerous fields associated with medical services like 
prediction of effectiveness of surgical procedures, medical tests, 
medication, and the discovery of relationships among clinical 
and diagnosis data as well employ Data Mining methodologies. 
Providing precious services at affordable costs is a major constraint 
encountered by the healthcare organizations (hospitals, medical 
centers). Valuable quality service denotes the accurate diagnosis of 
patients and providing efficient treatment. Poor clinical decisions 
may lead to disasters and hence are seldom entertained. Besides, 
it is essential that the hospitals decrease the cost of clinical test. 
Appropriate computer-based formation and/or decision support 
systems can aid in achieving clinical tests at a reduced cost . Owing 
to the accessibility of integrated information through enormous 
patient repositories, there is a swing in the insight of clinicians, 
patients and payers from qualitative visualization of clinical data 
to demanding a finer quantitative analysis of information with the 
assistance of all supporting clinical and imaging data. For example; 
now the physicians can evaluate diagnostic information of a variety 
of patients with identical conditions. Similarly, they can as well 
verify their findings with the conformity of physicians working 
on similar cases from all over the world. Medical history data 
comprises of a number of tests essential to diagnose a particular 
disease . Clinical databases are elements of the domain where the 
procedure of data mining has develop into an inevitable aspect 
due to the radual incline of medical and clinical research data. It 
is possible for the healthcare industries to gain advantage of Data 
mining by employing the same as an intelligent diagnostic tool. 
It is possible to acquire knowledge and information concerning 
a disease from the patient specific stored measurements as far as 
medical data is concerned. Therefore, data mining has developed 
into a vital domain in healthcare [14]. It is possible to predict 
the efficiency of medical treatments by building the data mining 
applications. Data mining can deliver an assessment of which 
courses of action prove effective [15] by comparing and evaluating 
causes, symptoms, and courses of treatments. The real-life data 
mining applications are attractive since they provide data miners 
with varied set of problems, time and again. Working on heart 
disease patients databases is one kind of a real-life application. 
The detection of a disease from several factors or symptoms is 
a multi-layered problem and might lead to false assumptions 
frequently associated with erratic effects. Therefore it appears 
reasonable to try utilizing the knowledge and experience of several 
specialists collected in databases towards assisting the diagnosis 
process [9, 16]. 

A. Data Mining Uses Two Strategies:
supervised and unsupervised learning. In upervised learning, 
a training set is used to learn model parameters whereas in 
unsupervised learning no training set is used (e.g., k-means 
clustering is unsupervised) [12]. Each data mining technique 
serves a different purpose depending on the modeling objective. 

The two most common modeling objectives are classification 
and prediction. Classification models predict categorical labels 
(discrete, unordered) while prediction models predict continuous-
valued functions [6]. Decision Trees and Neural Networks use 
classification algorithms while Regression, Association Rules and 
Clustering use prediction algorithms.

III. Mining Methods 
Decision Tree algorithms include CART (Classification and 
Regression Tree), ID3 (Iterative Dichotomized 3) and C4.5. These 
algorithms differ in selection of splits, when to stop a node from 
splitting, and assignment of class to a non-split node [7]. CART 
uses Gini index to measure the impurity of a partition or set of 
training tuples [6]. It can handle high dimensional categorical data. 
Decision Trees can also handle continuous data (as in regression) 
but they must be converted to categorical data. Naive Bayes or 
Bayes’ Rule is the basis for many machine-learning and data 
mining methods [14]. The rule (algorithm) is used to create models 
with predictive capabilities. It provides new ways of exploring and 
understanding data. It learns from the “evidence” by calculating 
the correlation between the target (i.e., dependent) and other (i.e., 
independent) variables. Neural Networks consists of three layers: 
input, hidden and output units (variables). Connection between 
input units and hidden and output units are based on relevance of 
the assigned value (weight) of that particular input unit. The higher 
the weight the more important it is. Neural Network algorithms 
use Linear and Sigmoid transfer functions. Neural Networks are 
suitable for training large amounts of data with few inputs. It is 
used when other techniques are unsatisfactory.
3. Data source: A total of 909 records with 15 medical attributes 
(factors) were obtained from the leveland Heart Disease database 
[1]. Figure 1 lists the attributes. The records were split equally 
into two datasets: training dataset (455 records) and testing dataset 
(454 records). To avoid bias, the records for each set were selected 
randomly. For the sake of consistency, only categorical attributes 
were used for all the three models. All the non-categorical medical 
attributes were transformed to categorical data. The attribute 
“Diagnosis” was identified as the predictable attribute with value 
“1” for patients with heart disease and value “0” for patients with 
no heart disease. The attribute “PatientID” was used as the key; 
the rest are input attributes. It is assumed that problems such as 
missing data, inconsistent data, and duplicate data have all been 
resolved.
 Recently, researchers started using hybrid data mining techniques 
in the diagnosis of heart disease. Polat et al., used fuzzy artificial 
immune recognition system and k-nearest neighbor in the 
detection of heart disease using the CHDD. The proposed model 
showed accuracy of 87% in the detection of heart disease patients 
[35] (Table 2). Das et al., used neural network ensembles in the 
diagnosis of heart disease using the CHDD showing accuracy of 
89.01% [12] (Table 1). Kavitha et al. (2010) used a neural network 
and a genetic algorithm to detect the presence of heart disease 
on CHDD. In this model the neural network is trained using the 
genetic algorithm showing that the proposed hybridization is more 
stable [12]. This research did not calculate the model accuracy.
Comparison of single and hybrid data mining techniques in the 
diagnosis of heart disease on the CHDD shows different accuracies, 
with the hybrid techniques showing better accuracy than single 
techniques (Table 1). The best accuracy achieved using single 
data mining technique is 84.14% by naïve bayes [13]. However, 
the best accuracy achieved using hybrid data mining technique 
is 89.01% by neural network ensemble [12]. Hybridized data 
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mining techniques are enhancing the accuracy of heart disease 
diagnosis.
Recently, we conducted research on the CHDD to demonstrate 
that using more sophisticated data mining techniques improves 
the accuracy of heart disease diagnosis [16]. Through a systematic 
investigation of several single data mining technique, different 
data discretization levels, the application of voting techniques, and 
reduced error pruning, we demonstrated increases in accuracy on 
all techniques assessed.
While not perfect (obviously), these results are very good. The 
ability to improve the accuracy through the application of more 
sophisticated techniques is also encouraging. Research is still 
needed for other data mining techniques such as kernel density 
and support vector machine on the benchmark dataset.

IV. Data Mining Techniques in Heart Disease
Although applying data mining is beneficial to healthcare [7], 
disease diagnosis [12], and treatment [4], few researches have 
investigated producing treatment plans for patients [14]. Accurate 
diagnosis and treatment given to patients have been major issues 
highlighted in medical services. 
Recently, researchers started investigating using data mining 
techniques to handle the error and complexity of treatment processes 
for healthcare providers. Razali and Ali (2009) investigated 
generating treatment plans for acute upper respiratory infection 
disease patients using a decision tree. The model recommended 
treatment through giving drugs to patients showing accuracy of 
94.73% [19]. Applying association rules and decision tree to 
treatment plans are showing acceptable performance. However, the 
comparison with other data mining techniques such as naïve bayes, 
neural network, and genetic algorithms still needs investigation. 
Saad Ali et al. (2010) presented the development of treatment plans 
to support treatment decision making for health care practitioners. 
The development of the treatment plan was generated on six 
common diseases using the decision trees technique showing an 
accuracy level that ranged from 77.97% to 91.67%. [10].
Although using data mining techniques in developing treatment 
plans for patients is showing acceptable performance, there has 
been little focus on treatment for heart disease patients. Kim et al. 
(2005) evaluated the current treatments for chronic heart failure 
using a decision tree and compared the results with those of large-
scale clinical trials. They investigated which drugs can increase or 
decrease plasma level, fractional shortening, and left ventricular 
end-diastolic diameter in the cardiovascular disease [12]. However, 
they did not investigate using data mining techniques to identify 
the suitable treatment for heart disease patients.
As hybrid data mining techniques showed promising results 
in the diagnosis of heart disease, so researchers investigating 
the use of hybridized data mining techniques in identifying 
the suitable treatment for heart disease patients are likely to be 
fruitful. The selection of a suitable treatment for heart disease 
patients is inherently complex, particularly as overall treatment 
frequently involves multiple, often concurrent, elements. This 
complexity makes treatment recommendation from data mining 
very difficult. Data mining is suited to assist decision making when 
many variables must be assessed, such as multiple concurrent 
treatments, but usually to make a single selection. To facilitate 
data mining being successful, our approach to analyzing treatment 
options and formulating recommendations using data mining will 
focus on what is the next best treatment step within the current 
treatment plan. Recognizing that this loses some richness from the 
overall treatment plan, it does make the problem more like one of 

classification, for which data mining is well-suited.
In light of the success that data mining techniques, and particularly 
hybridized techniques, have had in classifying heart disease 
sufferers, it seems important that similar approaches are considered 
in the selection of appropriate treatment for heart disease sufferers. 
From this, we propose a systematic approach to assessing the 
effectiveness of hybridized data mining techniques to identify 
the suitable treatment for heart disease patients.

V. Proposed Methodology
We propose that applying data mining techniques in identifying 
suitable treatments for heart disease patients is fruitful and 
needs further investigation. To evaluate if applying data mining 
techniques to heart disease treatment can provide as reliable 
performance as achieved in heart disease diagnosis, we propose 
the following approach (shown in Fig. 1):

Fig. 1: Proposed Research Model

Apply single data mining techniques to heart disease diagnosis 1. 
benchmark dataset to establish baseline accuracy for each 
single data mining technique in the diagnosis of heart disease 
patients. 
Apply the same single data mining techniques used in 2. 
heart disease diagnosis to heart disease treatment dataset 
to investigate if single data mining techniques can achieve 
equivalent (or better) results in identifying suitable treatments 
as that achieved in the diagnosis.
Apply hybrid data mining techniques to heart disease 3. 
diagnosis benchmark dataset to establish baseline accuracy 
for each hybrid data mining technique in the diagnosis of 
heart disease patients.
Apply the same hybrid data mining techniques used in 4. 
heart disease diagnosis to heart disease treatment dataset 
to investigate if hybrid data mining techniques can achieve 
equivalent (or better) results in identifying suitable treatments 
as that achieved in the diagnosis.

VI. Conclusion
A prototype heart disease prediction system is developed using 
three data mining classification modelling techniques. The 
system extracts hidden knowledge from a historical heart disease 
database. DMX query language and functions are used to build 
and access the models. Five mining goals are defined based on 
business intelligence and data exploration. The goals are evaluated 
against the trained models. All three models could answer complex 
queries, each with its own strength with respect to ease of model 
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interpretation, access to detailed information and accuracy.
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