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Abstract
Data Mining refers to using a variety of techniques to identify 
suggest of information or decision making knowledge in the 
database and extracting these in a way that they can put to 
use in areas such as decision support, predictions, forecasting 
and estimation. The healthcare industry collects huge amounts 
of healthcare data which, unfortunately, are not “mined” to 
discover hidden information for effective decision making. 
Discovering relations that connect variables in a database is 
the subject of data mining. This research has developed a 
Decision Support in Heart Disease Prediction System (DSHDPS) 
using data mining modeling technique, namely, probability. 
Using medical profiles such as age, sex, blood pressure and 
blood sugar it can predict the likelihood of patients getting a 
heart disease. It is implemented as web based questionnaire 
application. It can serve a training tool to train nurses and 
medical students to diagnose patients with heart disease.
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I. Introduction
The various deaths in numerous developing countries. On the 
whole, it is regarded as the primary reason behind deaths 
in adults. The term Heart disease encompasses the diverse 
diseases that affect the heart. Heart disease was the major 
cause of casualties in the different countries including India. 
Heart disease kills one person every 34 seconds in the 
United States. Coronary heart disease, Cardiomyopathy and 
Cardiovascular disease are some categories of heart diseases. 
The term “cardiovascular disease” includes a wide range of 
conditions that affect the heart and the blood vessels and 
the manner in which blood is pumped and circulated through 
the body. Cardiovascular disease (CVD) results in several 
illness, disability, and death. The diagnosis of diseases is 
a vital and intricate job in medicine. 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. Appropriate computer-based information 
and/or decision support systems can aid in achieving clinical 
tests at a reduced cost. Efficient and accurate implementation 
of automated system needs a comparative study of various 
techniques available. This paper aims to analyze the different 
predictive/ descriptive data mining techniques proposed in 
recent years for the diagnosis of heart disease.

II. Significant Patterns from Heart Disease Data 
Warehouse
The extraction of significant patterns from the heart disease 
data warehouse is presented in this section. The heart disease 

data warehouse contains the screening clinical data of heart 
patients. Initially, the data warehouse is preprocessed to 
make the mining process more efficient. The preprocessed 
data warehouse is then clustered using the K-means clustering 
algorithm with K=2. This result in two clusters, one contains 
the data that are most relevant to heart attack and the 
other contains the remaining data. The frequent patterns 
are mined from the data, relevant to heart attack, using the 
MAFIA algorithm. The significant weightage is calculated for 
all frequent patterns with the aid of the approach proposed. 
The frequent patterns with significant weightage greater than 
a predefined threshold are chosen. These chosen significant 
patterns can be used in the design and development of heart 
attack prediction system.

III. Data processing
Cleaning and filtering of the data might be necessarily carried 
out with respect to the data and data mining algorithm employed 
so as to avoid the creation of deceptive or inappropriate rules 
or patterns. The actions comprised in the pre-processing of 
a data set are the removal of duplicate records, normalizing 
the values used to represent information in the database, 
accounting for missing data points and removing unneeded 
data fields. In order for making the data appropriate for the 
mining process it needs to be transformed. The raw data is 
changed into data sets with a few appropriate characteristics. 
Moreover it might be essential to combine the data so as 
to reduce the number of data sets besides minimizing the 
memory and processing resources required by the data mining 
algorithm. In our approach, the heart disease data warehouse 
is refined by removing duplicate records and supplying missing 
values. Furthermore it is also transformed to a form appropriate 
for clustering.

IV. Probability density model
The probability, works as follows: 
1.  Each data sample is represented by an n-dimensional feature 
vector, X = (x1,x2….. xn), depicting n measurements made on the 
sample from n attributes, respectively A1,A2,…An.
2. Suppose that there are m classes, C1, C2……Cm. Given an 
unknown data sample, X (i.e., having no class label), the 
classifier will predict that X belongs to the class having the 
highest posterior probability, conditioned on X. That is, the 
naive probability assigns an unknown sample X to the class 
Ci if and only if :

Thus we maximize P(Ci|X). The class Ci for which P(Ci|X) is 
maximized is called the maximum posteriori hypothesis. By 
Bayes theorem,

3. As P(X) is constant for all classes, only P(X|Ci)P(Ci) need be 
maximized. If the class prior probabilities are not known, then 
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it is commonly assumed that the classes are equally likely, i.e. 
P(C1) = P(C2) = …..= P(Cm), and we would therefore maximize 
P(X|Ci). Otherwise, we maximize P(X|Ci)P(Ci). Note that the 
class prior probabilities may be estimated by P(Ci) = si/s , where 
si is the number of training samples of class Ci, and s is the 
total number of training samples.
4. Given data sets with many attributes, it would be extremely 
computationally expensive to compute P(X|Ci). In order to 
reduce computation in evaluating P(X|Ci), the naive assumption 
of class conditional independence is made. This presumes that 
the values of the attributes are conditionally independent of one 
another, given the class label of the sample, i.e., that there are 
no dependence relationships among the attributes. Thus,

The probabilities P(x1|Ci), P(x2|Ci)……..,P(xn|Ci) can be estimated 
from the training samples, where:
(a) If Ak is categorical, then P(xk|Ci) = sik/si, where sik is the 
number of training samples of class Ci having the value xk for 
Ak, and si is the number of training samples belonging to Ci.
(b) If Ak is continuous-valued, then the attribute is assumed 
to have a Gaussian distribution. Therefore,

where is the Gaussian (normal) density 
function for attribute Ak, while and are the mean and 
variance respectively given the values for attribute Ak for training 
samples of class Ci.
5. In order to classify an unknown sample X, P(X/Ci)P(Ci) is 
evaluated for each class Ci. Sample X is then assigned to the 
class Ci if and only if :

In other words, it is assigned to the class, Ci, for which P(X/
Ci)P(Ci) is the maximum. The probability density  algorithm 
calculates the probability of every state of each input column, 
given each possible state of the predictable column. You can 
use the Microsoft Naive Bayes Viewer in Business Intelligence 
Development Studio to see a visual representation of how the 
algorithm distributes states.

V. Exprement Analysis
The results of our experimental analysis in finding significant 
patterns for heart attack prediction are presented in this section. 
We have implemented our proposed approach in Java. In our 
previous work, the heart attack dataset we have used for our 
experiments was obtained. With the help of the dataset, the 
patterns significant to the heart attack prediction are extracted 
using the approach discussed. The heart disease data set is 
preprocessed successfully by removing duplicate records and 
supplying missing values. The refined heart disease data set, 
resultant from preprocessing, is then clustered using K-means 
algorithm with K value as 2. Then the frequent patterns are 
mined efficiently from the cluster relevant to heart disease, using 
the MAFIA algorithm. Subsequently, the significant patterns are 
extracted with the aid of the significance weightage greater 
than the pre-defined threshold. The values corresponding to 
each attribute in the significant patterns are as follows: blood 

pressure range is greater than 140/90 mm Hg, cholestoral 
range is greater than 240 mg/dl, maximum heart rate is greater 
than 100 beats/ minute, abnormal ECG and unstable angina. 
In this work, in addition to these significant parameters, we 
have used some more parameters significant to heart attack 
with their weightage and the priority levels are advised by the 
medical experts. The neural network is trained with the selected 
significant patterns. The designed prediction system employed 
MLPNN with Back-propagation as training algorithm. With the 
help of the designed prediction system we can predict the 
different risk levels of heart attack. The sample combinations of 
heart attack parameters for normal and risk level along with their 
values and weightages are detailed. 1 shows the parameters 
of heart attack prediction with corresponding values and their 
weightages. In that, lesser value (0.1) of weightage comprises 
the normal level of prediction and higher values other than 0.1 
comprise the higher risk levels.

VI. Challenging Issues
Medical diagnosis is considered as a significant yet intricate 
task that needs to be carried out precisely and efficiently. The 
automation of the same would be highly beneficial. Clinical 
decisions are often made based on doctor‟s 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. Data mining have the potential to generate 
a knowledge-rich environment which can help to significantly 
improve the quality of clinical decisions.

VII. Conclusion
The problem of constraining and summarizing different 
algorithms of data mining used in the field of medical prediction 
are discussed. The focus is on using different algorithms 
and combinations of several target attributes for intelligent 
and effective heart attack prediction using data mining. For 
predicting heart attack, significantly 15 attributes are listed 
and with basic data mining technique other approaches e.g. 
ANN, Time Series, Clustering and Association Rules, soft 
computing approaches etc. can also be incorporated. The 
outcome of predictive data mining technique on the same 
dataset reveals that Decision Tree outperforms and some time 
Bayesian classification is having similar accuracy as of decision 
tree but other predictive methods like KNN, Neural Networks, 
Classification based on clustering are not performing well. The 
second conclusion is that the accuracy of the Decision Tree and 
Bayesian Classification further improves after applying genetic 
algorithm to reduce the actual data size to get the optimal 
subset of attribute sufficient for heart disease prediction.

References
[1] Chapman, P., Clinton, J., Kerber, R. Khabeza, T., Reinartz, 

T., Shearer, C., Wirth, R. “CRISP-DM 1.0: Step by step data 
mining guide”, SPSS, 1-78, 2000.

[2] Sellappan Palaniappan, Rafiah Awang, "Intelligent Heart 
Disease Prediction System Using Data Mining Techniques", 
2008 IEEE.

[3] Han, J., Kamber, M.“Data Mining Concepts and Techniques”, 
Morgan Kaufmann Publishers, 2006.

[4] Ho, T. J. “Data Mining and Data Warehousing”, Prentice 
Hall, 2005.

[5] Sellappan, P., Chua, S.L, “Model-based Healthcare Decision 



IJCST Vol. 2, ISSue 4, oCT. - DeC. 2011 ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333(Print)

w w w . i j c s t . c o m68  InternatIonal Journal of Computer SCIenCe & teChnology

Support System”, Proc. Of Int. Conf. on Information 
Technology in Asia CITA’05, 45-50, Kuching, Sarawak, 
Malaysia, 2005

[6] Tang, Z. H., MacLennan, J. “Data Mining with SQL Server 
2005”, Indianapolis: Wiley, 2005.

[7] Sally Jo Cunningham and Geoffrey Holmes, “Developing 
innovative applications in agriculture using data mining”, In 
the Proceedings of the Southeast Asia Regional Computer 
Confederation Conference, 1999.

[ 8] Frank Lemke, Johann-Adolf Mueller, “Medical data analysis 
using self-organizing data mining technologies”, Systems 
Analysis Modelling Simulation, Vol. 43, No. 10, pp: 1399 
-1408, 2003.

[9] Tzung-I Tang, Gang Zheng, Yalou Huang, Guangfu Shu, 
Pengtao Wang, “A Comparative Study of Medical Data 
Classification Methods Based on Decision Tree and 
System Reconstruction Analysis”, IEMS, Vol. 4, No. 1, pp. 
102-108, June 2005.

[10] Frawley and Piatetsky-Shapiro, "Knowledge Discovery in 
Databases: An Overview". The AAAI/MIT Press, Menlo Park, 
C.A, 1996.

[11] Hsinchun Chen, Sherrilynne S. Fuller, Carol Friedman, and 
William Hersh, “Knowledge Management, Data Mining, 
and Text Mining In Medical Informatics”, Chapter 1, eds. 
Medical Informatics: Knowledge Management And Data 
Mining In Biomedicine, New York, Springer, pp. 3-34, 
2005.


