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Abstract— Data mining is used to mine hidden patterns 

from large amount of database of medical domain. These 

patterns can be used for fast and improved clinical 

decision making result for various medical disease. 

Clinical Database has superior quantity of information 

that represents patients and their Disease. By applying 

the data mining techniques, valuable hidden knowledge 

can be extracted from clinical database and detect 

various medical diseases. Different technologies are used 

in all papers and taking different number of attributes. 

The analysis shows that different data mining techniques 

are Classification, Association rule, Clustering, Decision 

tree, Artificial Neural Network etc. These Techniques are 

used for clinical database and generates different 

accuracy that depends upon tool used for implementation 

and numbers of attributes are taken. Although data 

mining techniques are applied to diagnosis of various 

diseases and identify suitable treatments for any disease 

patients. Identifying hidden pattern for any disease aims 

to avoid patients from undergoing blood tests, checking 

diastolic etc. and reduced the costs of treatment. 

Keywords—Data mining, Medical data, Heart Disease, 

Diabetes, Data mining Techniques 

 

I. INTRODUCTION 

Data mining provides a user-oriented approach to 
find hidden patterns in the medical data. Clinical 
database have enormous amount of information 
about family history, medical examination, doctor’s 
guidance and other information related patient’s 
disease. Based on the results of laboratory test and 
physical examination, diagnosis is noted during time 
periods. By using clinical databases enormous 
information are recovered and various diseases can 
be predicted. The clinical database is generally 
redundant, uncertainly, vague and huge [17]. To 
improve the quality of service and to suggest less 
expensive therapeutically corresponding substitutes, 
the discovered knowledge is used by the healthcare 
administrators and medical practitioners [2]. 
Sometimes decisions are made without 
concentrating on the knowledgeable database which 

results in harm to the patients with unwanted 
expense. A system that combines both the computer-
based records and clinical decision could decrease 
the undesirable practice differences, medical 
mistakes, and improves the patient safety and 
Results. Medical Data Mining Techniques have the 
capability of achieving a fully knowledgeable 
surrounding that increases the quality of medical 
decisions. Data mining techniques such as 
Classification, Association rule, Clustering, Decision 
tree, Artificial Neural Network etc. is applied to a 
variety of medical domains to improve medical 
diagnosis. Medical applications of data mining that 
include prediction of diabetes, and heart disease to 
discover relationships among clinical and 
pathological data [6]. 

This paper organized as follows: In Section II 
defines Diabetes and its type. Section III, defines 
Heart Disease and its risk factors. Section IV, 
Hidden knowledge in clinical database. In Section 
V, Literature Survey, Section VI gives conclusion.  

 

II. DIABETES AND ITS TYPES 

Diabetes typically referred to a group of metabolic 
disorder in which the person has high glucose level 
in the blood either because of insulin production 
insufficient or because the body’s cell do not 
respond properly to insulin or both. The usages of 
glucose level rise in the blood leading to indications 
such as heavy thirsty, frequent urination, 
unexplained weight loss etc. Not only insulin 
controls the glucose in the blood but it is also 
responsible for lipid metabolism. When the above 
criteria are broken, everyone must know that insulin 
is offered as medicine only. Doctors will become 
used to with other aspects of handling the patients 
with diabetes, together with the importance of 
postprandial glucose control etc. [11]. 

Diabetes can be classified into three types [11]. 

1. Type-1 Diabetes 
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The human body cells do not produce insulin. 
Typically type-1 diabetes affects persons in early 
adulthood or before age 40. About 5-10% people 
around the world has been affected with type-1 
diabetes. 

2. Type-2 Diabetes 

The human body cells do not act in response with 
insulin or insulin confrontation. All over the world 
around 5-10% all cases of diabetes are Type-2 
Diabetes. Normally type-2 diabetes affects order 
individuals. 

3. Gestational Diabetes 

This kind of diabetes normally affects females 
during pregnancy. It is particularly very important to 
diagnosis diabetes otherwise a serious possible risk 
for both mother and child if not treated properly. So 
for, there is no established cure for diabetes. The 
only way can be controlled blood glucose level is an 
attempt to prevent or minimize the complications by 
well-established treatment, proper nutrition and 
regular. 

 

III. HEART DISEASE AND ITS RISK FACTORS 

Heart is important part of our body. If procedure of 
heart is not proper, it will affect the other body parts 
of patients that are brain, kidney etc. There are 
number of factors which increase possibility of 
Heart disease. In the world, Heart disease is the main 
reason of deaths. Due to the Heart diseases, The 
World Health Organization (WHO) has projected 
that 12 million deaths happen worldwide every year. 
In 2008, 17.3 million people died due to Heart 
Disease. Approximately over the 80% of deaths in 
world are because of Heart disease [14].  

The risk factor for heart disease is [14]:  

1. Family history of heart disease: - mostly we know 
that the heart disease can run in families. That if 
anyone has a family history of heart disease, he/she 
may be at more risk for heart attack, stroke and other 
heard diseases. 

2. High blood pressure: - High blood pressure is 
known as HBP or hypertension that is a generally 
misunderstood medical condition. High blood 
pressure raises the risk of having heart attack and of 
developing heart and kidney failure and peripheral 
vascular disease. 

3. Smoking: - smoking is key reason of heart attack, 
stroke and other peripheral arterial disease. Almost 

40% of all people who expire from smoking tobacco 
do so due to heart and blood vessel diseases. A 
smoker’s risk of heart attack decreases quickly after 
only one year of not smoking.  

4. Cholesterol: - A risk factor of heart diseases is 
abnormal levels of fats in the blood. Cholesterol is a 
soft, waxy element found among the lipids in all the 
body’s cells and in the bloodstream. High level of 
triglyceride combined with high levels of low 
density lipoprotein cholesterol that speed up 
atherosclerosis increasing the threat of heart 
diseases.  

5. Obesity: - To define the health condition of 
anyone, significantly above his/her perfect healthy 
weight, obesity is used. Being overweight puts any 
person at a higher risk for health problem such as 
heart disease, high blood pressure, stroke, diabetes 
and more.  

6. Lack of physical exercise: - Another risk factor is 
lack of exercise for developing coronary artery 
disease (CAD). Due to the lack of physical exercise 
the risk of CAD is increases because it increases the 
risk for high blood pressure and diabetes. 

IV. HIDDEN KNOWLEDGE IN CLINICAL  DATABASE 

Medical database are commonly used today with 
many clinical experts and new database are speedily 
emerging [16]. Information is fragmentary, 
imperfect, not fully reliable, vague or deficient in 
some way, Due to enormous volume and uncertainly 
in clinical data. Complications in identification of 
types due to mistaken entries in the clinical records 
and lack of understanding about symptoms and risk 
factors from medical patients by the healthcare 
expert [11]. Large amount of data is generated in 
medical societies but this data is not correctly used. 
The wealth of hidden information that is present in 
the datasets. This unused data can be changed into 
useful data.  Data mining discovers the hidden 
relationships and knowledge that cannot be detected 
and evaluated by human beings easily and expands 
the quality of our lives by helping the specialists for 
showing the secret relationships and knowledge in 
the huge databases [15].  

 

V. LITERATURE SURVEY 

Intelligent Heart Disease Prediction System 
(IHDPS) developed by Palaniappan et al [1] that 
used data mining techniques such as Naïve Bayes, 
Decision Trees and Neural Network. All this three 
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techniques could answer difficult queries, each with 
its own strength with respect to easy of model 
interpretation, access to complete information and 
accuracy. IHDPS is Web-based, accessible, scalable, 
reliable and expandable. It is implemented on the 
.NET software. 

Srinivas et al [2] presents the data mining techniques 
namely, Naïve Bayes, Neural Network and Decision 
Trees are used to predict heart disease in coal mining 
regions in Andhra Pradesh state, India. Firstly, they 
have provided an effective approach for the mining 
of significant patterns from the heart disease 
database for the efficient prediction of heart attack. 
The frequent patterns having value bigger than a 
predefined threshold based on the calculated 
significant weightage were selected for the valuable 
prediction of heart attack. 

Soni et al [3] design a GUI based Interface to enter 
the patient record using Weighted Association rule 
based Classifier to predict whether the patient is 
having Heart disease or not. The prediction is 
performed from mining the patient’s past data or 
data warehouse. In Weighted Associative Classifier 
(WAC), different weights are allocated to different 
attributes according to their predicting skill. The 
system has been implemented in java Platform.  

AlJarullah [4] presents the decision tree algorithm 
was used to predict patients with developing 
diabetes which gathers the information of patients 
having diabetes and without having diabetes. The 
study has two phases. The first phase is data 
preprocessing as well as attribute identification and 
selection, numerical discretization and handling 
missing values. The second phase is a diabetes 
prediction model creation using the decision tree 
method. Weka tool was used for implementation 
throughout all the stages. 

A hybrid model developed by Karegowda et al [5] 
for classifying diabetic database that to extract 
hidden knowledge from Diabetic dataset, K-means 
and Decision Tree C4.5 is used. The model consists 
of two stages. The K-means clustering is used in 
first stage to detect and remove incorrectly classified 
instances. Based on the opinion of medical expert, 
the continuous data is converted to categorical form. 
In the second stage, by taking the correctly clustered 
instance of first stage, classification is done using 
Decision tree C4.5. The proposed cascaded model 
with categorical data gained the classification 
accuracy of 93.33% when compared to accuracy of 

73.62 % using C4.5 alone for PIMA Indian diabetic 
dataset. 

Jabbar et al [6] presents the prediction of risk score 
for heart disease in Andhra Pradesh. Using feature 
subset selection the system created class association 
rules. These generated rules will help doctors to 
predict the heart disease of a patient. Feature 
selection is a preprocessing step that is used to 
eliminate irrelevant data, to reduce dimensionality 
and increasing accuracy and improves clarity. 
Associative classification is a recent and worthwhile 
technique that applies the approach of association 
into classification and reaches high classification 
accuracy. Most associative classification algorithms 
implement complete search algorithms like in 
Apriori, and create huge number of rules from which 
a set of high quality of rules are chosen to build 
efficient classifier. Hence generating a small set of 
great quality rules to build classifier is a challenging 
task. 

In this study a decision support system proposed by 
Koklu  at al [7] for diagnosis of illness that make use 
of data mining techniques and three different 
artificial intelligence classifier algorithms that is 
Multilayer perceptron, Naïve Bayes classifier and 
J48 is used to extract hidden knowledge from 
diabetic database. The dataset includes urinary and 
blood test result of 768 patients. The result shows 
that the accuracy of MLP, J48 and Naïve Bayes is 
75.13%, 73.82% and 76.302%.  

Amin et al [8] presents the technique for prediction 
of heart disease using main risk issues. This 
technique includes two most popular data mining 
techniques such as neural networks and genetic 
algorithms. Neural network and genetic algorithm 
used as hybrid technique to optimize the connection 
weights of Artificial Neural Network as to increase 
the performance of Artificial Neural Network. The 
learning is more stable , fast and accurate as 
compared to back propagation. This can be executed 
in Matlab tool and predicts the risk of heart disease 
contains accuracy of 89%. 

Mamuna et al [9] presents the technique for 
predicting heart condition. So first data preparation 
is done in which the textual data of heart patients is 
converted to tabular form and then pre-processed to 
make it appropriate to apply different data mining 
method. After data preprocessing, unsupervised 
learning approach is used in which K-Means 
clustering technique is useful to find out clusters in 
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data which are further used to mine hidden 
relationships related to heart patients. Finally, 
performance calculation of k-Means with other 
clustering algorithms is ended and results are 
compared. 

Sankaranarayanan et al [10] provides an idea about 
diabetes mellitus, the life time intimidating disease 
and about its diagnosis using FP-growth tree and 
Apriori algorithm. This two technique generate same 
number of frequent sets as a consequence same 
number of rules for the same dataset and for same 
constraint. Diagnosis diabetes using data mining 
techniques with minimum number of attributes 
consider. The computation cost is decreases and the 
classification performance rises with the use of data 
mining algorithms. FP-growth and Apriori generates 
the same rules that provide valuable knowledge. But 
FP growth has some advantages compared to Apriori 
algorithm. 

The innovative prediction methods introduce by 
Thangarasu et al [11] which are combination of 
Neural network Algorithm, Fuzzy logic techniques, 
Hybrid Genetic Algorithm and clustering 
algorithms. It is identified as hybrid systems to 
identifying diabetes mellitus, its types and 
complications from the clinical database in efficient 
manner and an economically faster manner. 

Dewan et al [12] introduced an efficient genetic 
algorithm hybrid with the back propagation method 
in neural network that used for heart disease 
prediction. This technique can determine and extract 
unknown knowledge related with heart disease from 
past heart disease database record. For detecting 
heart disease, it can solve complicated queries and 
thus assist medical practitioners to make smart 
clinical judgments which traditional decision support 
systems were not able to. By providing efficient 
treatments, it can help to reduce costs of treatment. 

Bajaj et al [13] presents the detection of diseases 
using data mining techniques. HD can be diagnosing 
by using different data mining techniques and 
procedures are decision tree, split validation and 
apply model. Various Attributes like smoking, age, 
root canal treatment, and diabetes that predicts the 
probability of patients getting a heart disease. The 
projected system that is the combination of 
computer-based patient records with experimental 
decision support can lower down medical faults, 
undesirable practice variation and helps in 
improving patient protection and outcome. The 
accuracy of prediction of heart disease is 71.43% by 
using split validation and 59.11% by using cross 
validation. 

Appendix A summarizes above approaches 
providing addition knowledge about positive aspects 
and limitations of each approach. 

APPENDIX A : 

TABLE I : RELATED WORK OF PREDICTION OF HIDDEN KNOWLEDGE IN CLINICAL 
DATABASE 

Publication/Ye
ar 

Title Disease Positive aspects Negative aspects 

IEEE/2008 Intelligent Heart Disease 
Prediction System using 
data mining techniques [1]. 

Heart 
Disease 

 

+ Can answer complex queries for diagnosis Heart 
Disease. 

 

+ Reduce treatment costs. 

- It  only uses categorical 
data. 

 

- The size of the dataset 
used in this paper is quite 
small. 

IEEE/2010 Analysis of coronary Heart 
Disease and prediction of 

Heart attack in coal mining 
regions using data mining 
techniques [2]. 

Heat  
Disease 

 

+ Can answer complex queries in predicting heart 
disease. 

 

+ Decision tree is most effective for predicting the 
accuracy with 89% for data without disease. 

 

+ Neural network and Naïve Bayes perform very 
responding when more number of attributes is used than 
Decision tree.   

- It  only uses categorical 
data. 

 

- It  only uses three data 
mining techniques. 

 

IJCSE/2011 Intelligent and effective 

Heart Disease Prediction 
System using Weighted 
Associative Classifier [3]. 

Heart 

Disease 

 

+ WAC provides maximum accuracy (81.51%) 

compared to other existing Associative classifiers. 

 

+ Web-based, user friendly, scalable and reliable that 

- System is using 303 

records and 13 attributes 
only and the data is obtained 
from UCI machine learning 
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can be implemented  in rural regions or country sides. dataset. 

- Not used local dataset from 
the clinic 

IEEE/2011 Decision Tree Discovery for 

the Diagnosis of Type II 
Diabetes [4].  

Diabetes 

 

+ The accuracy of the resulting model is 78.1768%. - Prediction of only Type II 

diabetes. 

IJCA/2012 Rule Based Classification 
for Diabetic patients using 
Cascaded K-means and 

Decision Tree C4.5 [5]. 

Diabetes 

 

+ Generated less number of rules which are easy to 
interpret compared to Decision tree with unprocessed 
data. 

+ Accuracy of cascaded model is 93.33% compared to 
Only use Decision tree (73.62%). 

- It  only uses categorical 
data. 

IEEE/2012 Prediction of Risk Score for 
Heart disease using 
Associative classification 

and hybrid feature subset 
selection [6].  

Heart 
Disease 

+ Reduces the number of diagnosis tests. 

 

+ Accuracy of HD is 95% that is maximum compared  

to other medical datasets and non-medical datasets. 

- Not appropriate for non-
medical dataset such as  
Contact lenses,  Iris data,  

Mushroom data etc. 

ISSRI/2013 Analysis of Population of 
Diabetic patients Databases 
with classifiers [7] . 

Diabetes 

 

+ Naïve Bayes performs the best compare to MLP and 
J48 on Pima Indian Dataset of Diabetes. 

- It only uses numeric data. 

IEEE/2013 Genetic Neural network 

based Data mining in 
Prediction of Heart Disease 
using Risk factors [8]. 

Heart 

Disease 

 

+ Does not require costly medical test. 

 

+ Training accuracy is 96.2% and validation accuracy is 
89%. 

+  Hybrid genetic algorithm and neural network 

approach gives better average prediction accuracy than 
the traditional ANN. 

- It uses only 50 records. 

 

IEEE/2014 Biomedical (cardiac) Data 
mining: Extraction of 
significant patterns for 

predicting heart condition 
[9]. 

Heart 
Disease 

 

+ Can give quick knowledge to doctors that the new 
comer patient falls in which cluster. 

 

+ K-means performance is similar to K-means fast and 
X-means and better than K-medoids and DBSCAN. 

- Cannot predict the 
probability of patient being 
critical or at risk state. 

IEEE/2014 Diabetic prognosis through 
data mining methods and 
techniques [10]. 

Diabetes 

 

+ FP-growth and Apriori generates the same rules that 
provide valuable knowledge. 

 

+ Improve the expert system and to make better clinical 
decision making. 

- Apriori algorithm is 
generating costly candidate 
item sets. 

IEEE/2014 Prediction of hidden 
knowledge from clinical 
database using data mining 

techniques [11]. 

Diabetes + Avoid patients from undergoing blood tests, systolic 
blood pressure , checking diastolic and etc. 

 

+ Tolerate certain level of noisy data. 

- Noisy data sometimes 
leads to misleading result 
when people health 

conditions are more 
complex. 

IEEE/2015 Prediction of heart disease 
using hybrid technique in 
data mining classification 

[12]. 

Heart 
Disease 

 

+ Can solve complicated queries for detecting heart 
disease. 

 

+ Reduce costs of treatment. 

- Genetic algorithm stuck in 
local minima so best 
optimizer is required. 

Springer/2015 Prediction of occurrence of 

Heart Disease and its 
dependability on RCT using 
data mining techniques [13]. 

Heart 

Disease 

 

+ Detection of HD using split  validation is more 

accurate than cross validation. 

- Cannot predict the 

probability of patient being 
critical. 

 

VI. CONCLUSION 

In order to make effective medical diagnosis, the 
discovery of knowledge from medical databases is 
important. The purpose of data mining is to mine 
knowledge from information stored in database and 
generate strong description of patterns. In this paper 
prediction can be done from clinical database for 
two diseases such as heart disease and diabetes. The 

objective of this work is to provide a study of 
different data mining techniques that can be used to 
predict hidden relationship in automated heart 
disease and diabetes prediction systems. For 
efficient and effective heart disease diagnosis, data 
mining classifiers and various techniques are 
defined in this work which has appeared in recent 
years. The analysis shows that different technologies 
are used in all the papers with taking different 
number of attributes. So, different technologies used 
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that shows different accuracy. Although applying 
data mining techniques to help health care 
specialists in the diagnosis of diabetes and heart 
disease to identify an appropriate treatment. 

 

REFERENCES 
[1] Sellappan Palaniappan and Rafiah Awang , 

“Intelligent Heart Disease Prediction System Using 

Data Mining Techniques”,  IEEE International 

conference on Computer Systems and Applications, 

pp. 108-115, 2008. 

[2] K. Srin ivas, Dr. G. Raghavendra Rao and Dr. A. 

Govardhan, ”Analysis of coronary Heart Disease and 

prediction of  Heart attack in coal  mining regions 

using data mining techniques”, IEEE 5
th
 

International conference on Computer science and 

Education, pp. 1344-1349, August 24-27, 2010. 

[3] Jyoti Soni, Uzma Ansari,  Dipesh Sharma and Sunita 

Soni, ”Intelligent and effective Heart Disease 

Prediction System using Weighted Associative 

Classifier”, International Journal on Computer 

Science and Engineering, Vol. 3, No. 6, pp. 2385-

2392, June 2011. 

[4]    Asma A. AlJarullah, ”Decision Tree Discovery for 

the Diagnosis of Type II Diabetes”, IEEE 

International Conference on Innovations in 

Information Technology,  pp. 303-307, 2011. 

[5]  Asha gowda Karegowda, Punya V, M.A. Jayaram 

and A.S.  Manjunath, ”Rule Based Classification for 

Diabetic patients using Cascaded K-means and 

Decision Tree C4.5”, International Journal of 

Computer Applications, Vol 45, No.12, pp.45-50, 

May 2012. 

[6]   M.Akhil jabbar, Priti Chandra and B.L Deekshatulu, 

“Prediction of Risk Score for Heart disease using 

Associative classification and hybrid feature subset 

selection”, IEEE, pp. 628-634, 2012. 

[7]   Murat Koklu and Yavuz Unal, “Analysis of 

Population of Diabetic patients Databases with 

classifiers”, International Scholarly and Scientific 

Research & Innovation, Vol:7, No:8, pp. 167-169, 

2013. 

[8]   Syed Umar Amin, Kavita Agarwal and Dr. Rizwan 

Beg, “Genetic Neural network based Data mining in 

Prediction of Heart Disease using Risk factors”, 

IEEE Conference on Information and 

Communication Technologies, pp. 1227-1231, 2013. 

[9]  Mamuna Fatima, Iqra Basharat, Dr. Shoab Ahmed 

Khan and Ali Raza Anjum, “Biomedical (cardiac) 

Data mining: Extraction of significant patterns for 

predicting heart condition”, IEEE conference on 

Computational Intelligence in Bioinformatics and 

Computational Biology, 2014. 

[10]Sankaranarayanan.S and Dr Pramananda Perumal.T, 

“Diabetic p rognosis through data mining methods 

and techniques”, IEEE International Conference on 

Intelligent Computing Applications, pp. 162-166, 

2014. 

[11] Gunasekar Thangarasu and Assoc. Prof. Dr. P. D. 

D.Dominic, “Predict ion of hidden knowledge from 

clin ical database using data min ing techniques”, 

IEEE International Conference on Computer and 

Information Sciences, June 2014. 

[12]  Ankita Dewan and Meghna Sharma, ”Predict ion of 

heart disease using hybrid technique in data mining 

classification”, IEEE 2
nd

 International Conference on 

Computing for sustainable Global Development 

(INDIACom), pp. 704- 706, March 2015. 

[13]  Pinky Bajaj, Kavita Choudhary and Renu Chauhan, 

“Prediction of occurrence of Heart Disease and its 

dependability on RCT using data mining 

techniques”, Springer Informat ion system and 

Intelligent applications, Advance in Intelligent 

system and Computing, pp. 851-858, 2015. 

[14] Beant Kaur and Williamjeet singh, “Review on 

Heart Disease Prediction System using Data Mining 

Techniques, International Journal on Recent and 

Innovation Trends in Computing and 

Communicat ion , pp. 3003-3008, 2014. 

[15] B.V. Biaju and R. J Remy janet, “ A Survey on 

Heart Disease Diagnosis and Prediction using Naïve 

Bayes in Data Mining”, International Journal of 

Current Engineering and Technology, Vol :5 , No :2, 

pp. 1034-1038, April 2015. 

[16]  Mohit Sachan and Priyanka Dhasal, “A Pattern 

Categorization Based Association Mining for 

Medical Databases”, International Journal of 

Computing Science and Information Technology, pp. 

14-19, 2015. 

[17] “Predict ion of Diabetes and its types us ing Data 

clustering 

Techniques”,http://shodhganga.inflibnet.ac.in/bitstre

am/10603/21271/16/16_chapter%207.pdf, pp. 111-

126. 

 


