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Abstract
The healthcare sector is generally “information rich”. It is re-
quired to mine all the information for finding hidden patterns 
and making wise diagnostic decisions. In order to predict the 
data in databases and for medical research, particularly in the 
prediction of heart disease, sophisticated data mining methods 
are used. In this article, prediction systems for heart failure have 
been examined using a larger number of input attributes. The 
method analyses 13 variables, including medical words like sex, 
blood pressure, and cholesterol, to forecast the risk that a pa-
tient will develop heart disease. 13 attributes have so far been 
used for prediction.In this study, smoking and obesity were in-
troduced as two more characteristics. In the existing we have 
used Naïve bayes, and Neural networking systems which are 
having less accuracy compared to the proposed system algo-
rithms. On a database of heart diseases, the proposed data 
mining classification algorithms J48 Decision Trees, Bagging, 
and Adaboost are examined. Based on accuracy, these tech-
niques’ performances are contrasted. According to our find-
ings, the Adaboost, J48 decision tree and bagging accuracy are 
92.1 percent, 91.62 percent, and 90.52 percent, respectively. Our 
investigation reveals that Adaboost, out of these three classifi-
cation methods, accurately predicts heart failure.
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Introduction
Machine learning and data mining-based methods 

for the identification and prediction of cardiac disease 
are extremely difficult to create. The development of 
precise and effective starting-stage heart failure pre-
diction through analytical support of healthcare de-
cision-making with the digital patient data could ad-
dress the shortage of cardiovascular competence and 
the high incidence of cases that are misdiagnosed in 
the majority of countries [1-2]. This study sought to 
predict the most accurate machine learning classifi-
cations for these diagnostic uses. For the purpose of 
predicting cardiac disease, a number of supervised 
machine-learning algorithms were used and their ef-
fectiveness was evaluated. With the exception of MLP 
and KNN, all applied algorithms were estimated to 
have feature relevance ratings for each feature [3].

The interdisciplinary branch of study known as 
data mining for healthcare, which has its roots in data-
base statistics, is helpful in assessing the efficacy of the 
medical treatments. Data visualization with the ma-
chine learning one type of heart disease that diabet-
ics are susceptible to is diabetes-related heart disease. 
When the pancreas does not make enough insulin or 
when the body does not use the insulin that is pro-
duced appropriately, diabetes develops. Heart failure, 
also referred to as cardiovascular diseases, is a group 
of illnesses that have an impact on the heart or blood 
arteries [4-5]. There is not enough information to 
forecast cardiac diseases in a diabetic person, despite 
the fact that different data mining classification meth-
ods exist for doing so.We improved the decision tree 
method for optimum performance in predicting the 
chance of heart failure in diabetics since it consistent-
ly outperforming the naive Bayes and support vector 
machine algorithms [6].

Predicting Coronary Artery Disease (CAD) is a 
highly difficult and complex assignment in the med-
ical industry. One of the great talents in the medical 
world is early prediction, particularly in the cardiovas-
cular department. An understanding of the most re-
cent methods to identify variation in medical imaging 
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was gained by earlier studies on the building of early 
prediction models. Through a food plan created by 
the concerned doctor following early prediction, car-
diovascular disease can be prevented [7]. Our study 
uses machine learning to generate a pooled area curve 
(PUC) in order to predict CAD using the suggested 
approach. The accuracy of the prediction depends on 
this knowledge-based identification.Despite the poor 
pixels nearby, this important strategy has a good im-
pact on determining variation in medical photos. With 
the aid of blood artery blockage and plaque, this pool-
ing area building in our machine learning algorithm 
is bagging tissues and veins that are contracting [8-9].

Heart disease has emerged as a serious health con-
cern for many individuals due to its high mortality rate 
throughout the world. Detecting cardiovascular disor-
ders including heart attacks, coronary artery diseases, 
etc. by routine clinical data analysis is a critical task; 
early detecting of heart disease may save many lives. 
Making informed decisions and precise predictions is 
made possible by machine learning (ML). The appli-
cation of machine learning techniques in the medical 
sector has advanced significantly [10]. A unique ma-
chine learning approach is put forth in the proposed 
work to forecast cardiac disease. The Cleveland heart 
disease dataset was employed in the proposed study, 
and data mining algorithms including regression and 
classification were applied. Random Forest and Deci-
sion Tree machine learning algorithms are used. The 
machine learning model’s innovative technique is 
created. Three machine learning methods are used in 
the implementation: The Random Forest, The Deci-
sion Tree, and the Hybrid Model (Hybrid of random 
forest and decision tree). According to experimental 
findings, the hybrid model’s heart disease prediction 
accuracy rate is 88.7% [11-12].

By using a variety of approaches from database and 
machine learning, hidden and undiscovered patterns 
are recovered from massive data sets. For manag-
ing a massive volume of information, data mining is 
crucial. Data mining addresses heterogeneity, priva-
cy, and data accuracy. Additionally, there have been 
substantial efforts in the field of medical data mining 
in recent years because to the possibility that signifi-
cantly dishonest medical treatments could result from 
inaccurate medical data systems [13]. Suitable mining 
methods should be used to examine medical data col-
lections. Medical systems for disease prediction from 
a set of medical data sets have been developed using 

data mining techniques to carry out related activi-
ties. This paper reviews state-of-the-art data mining 
algorithms for disease prediction and analyses the 
performance of classification techniques and Vote on 
various data sets of various diseases such as chronic 
kidney disease (CKD), heart disease, liver disease, and 
diabetes [14-15].

Proposed System
Many hospitals now utilize healthcare information 

systems to handle patient data because these systems 
include vast amounts of information that can be mined 
for hidden information to aid in intelligent medical di-
agnosis. The major goal of this study is to develop an 
intelligent system for heart failure prediction that uses 
historical cardiac databases to diagnose heart disease. 
13 input attributes, including medical terminology like 
sex, blood pressure, and cholesterol, were employed in 
the development of this system. Two additional attri-
butes – obesity and smoking – are employed in order 
to obtain more accurate results because they are rec-
ognized as crucial risk factors for heart disease. The 
Adaboost, J48 Decision Tree, and Bagging data min-
ing classification techniques are applied.

The database on heart failure is accessible to the 
general public. There are 303 records in the Cleveland 
Heart Disease database and 270 records in the Statlog 
Heart Disease database. Three different sorts of attri-
butes make up the data set: input, key, and predictable 
attributes. These are given below. Three exemplary 
data mining methods are systematically used in this 
paper to perform a predictive data mining task. This 
contains ensemble methods Bagging and Adaboost us-
ing J48 as the foundation learner, as well as standalone 
J48 decision trees. These techniques are integrated to 
produce knowledge that can be used in decision-mak-
ing. Using the available factors in each dataset derived 
from the CPCSSN dataset, each approach will catego-
rize patients with heart disease differently. These re-
sults are then compared and analyzed using AUROC 
(Area under receiver operating characteristic curve).
The experimentation is setup using WEKA.

An open source Java development of the well-
known C4.5 supervised classification technique in 
WEKA is called the J48 decision tree. It is an improve-
ment and expansion of Quinlan’s ID3 algorithm. Be-
tween information gain and its division, there is a frac-
tion. Quinlan4 provided a thorough explanation of the 
J48 decision tree.
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One of the straightforward yet effective indepen-
dent ensembling methods3 to increase the accuracy 
of unstable learning techniques, such as decision tree 
and rule learning algorithms12, is bagging (Breiman, 
1996), which was derived for bootstrap aggregating. 
The dataset for bagging is split up among several 
bootstrap replicates. With replacement, each copy is 
individually derived from the original dataset and, on 
average, has 63.2 percent of the original data12. Run 
the weak learner through the process several times us-
ing different bootstraps. In order to achieve more ac-
curacy than any individual component classifier could 
achieve, the classifier learned from the weak learner at 
the each iteration is combined into a strongly compos-
ite classifier.
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Figure 2 consists of system architecture of the pro-
posed system. It contains three modules to predict the 
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heart disease. There are Data Preprocessing, Feature 
Selection and Data mining classification algorithms. 
In Data preprocessing module, the input training data 
is filtered by removing unwanted data and replaced 
with missing values if anything is missed during 
cleansing and handling outliers. In Feature selection 
module, attribute data is evaluated and AROC curve 
is splitting the Patient Age groups with heart disease 
prediction with by using data mining classification 
techniques. Testing dataset is inserted into the Heart 
disease Prediction model. If its provides class a, then 
Patient has a heart disease and Class b means Patient 
has no heart disease with data accuracy.

One of the well-known ensembling approaches 
suggested by Freund and Schapire15 is called Ada-
boost, which stands for Adaptive Boosting. Strong 
classifiers are created through an iterative approach 
using a series of weighted classifiers that work in tan-
dem. These base learners are deterministically select-
ed from the original dataset after being trained on var-
ious subsets. This method’s central tenet is that cases 
that were incorrectly categorized in earlier iterations 
are given more weight in subsequent iterations. Every 
instance in the training repetition is given a weight at 
each step, which serves to quantify the degree of focus.
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Result & Discussion
The database on heart disease contains a total of 

573 records in the dataset. Two data sets made up of 
303 records each are utilized for training and 270 re-
cords each are used for testing make up the total re-
cords. Weka, a data mining tool, is employed in the ex-
periment. In the initial dataset, some fields had values 
that were missing from the records. Using the Replace 
Missing Values filter of the Weka tool, these were lo-
cated and replaced with the most relevant values. 

The Replace Missing Data filter looks through ev-
ery record and uses the mean mode approach to fill in 
any missing values. Data preprocessing is the name of 
this procedure. Data mining classification techniques 
including Adaboost, J48 Decision Tree, and Bagging 
were used once the data had been pre-processed. In 
order to determine the classification accuracy, a con-
fusion matrix is obtained. How many instances of each 
class have been assigned can be seen in a confusion 
matrix. Since there are two classes in our experiment, 

the confusion matrix is 2x2. According to figure 3, the 
accuracy of each method is represented on a graph.

Figure 3Accuracy % of Datamining Classification Techniques

From the above graph, we have observed that the 
accuracy % of different classification algorithms. Ad-
aboost has 92.10%, J48 has 91.62% and Bagging has 
90.74%. Adaboost has the high accuracy compared to 
other techniques. Below table shows the values for the 
same.

Table 1 
Accuracy % of Data mining Classification Algorithms

Data Mining Classification 
Algorithms

Accuracy %

Adaboost 92.10%
J48 Decision Tree 91.62%
Bagging 90.74%

 

Class a = YES (has heart disease)
Class b = NO (no heart disease)
TP (True Positive): It indicates the amount of re-

cords that were incorrectly labelled as true but were 
truly true.

FN (False Negative): It represents the number of 
records that were falsely categorized but were actually 
true.

FP (False Positive): It indicates the number of re-
cords that were false but were classed as true.

TN (True Negative): It indicates the amount of re-
cords that were incorrectly labelled as false but were 
genuinely false.

The combination of sensitivity and specificity is 
essentially represented by the AROC (Area under Re-
ceiver Operating Characteristic curve).The AROC can 
theoretically take values between 0 and 1, with 1 repre-
senting the perfect classifier. While classifiers with an 
AROC much higher than 0.5 have at least some ability 
to discriminate, the practical lowest constraint for ran-
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dom classification is 0.5, that means the classifier has 
no discriminative power. The experimental findings 
from the study employing Adaboost, bagging, and J48 
are shown in Fig.4 in the appropriate ways.
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Figure 4 AROC% of Different Datamining Techniques

The area under AROC for the bagging ensembling 
approach with a large dataset in the results is 0.89%, 
demonstrating a high level of discriminative perfor-
mance across all techniques. It can also be deduced 
that bagging performs better the higher the sample 
size.

Table 2 
AROC% Comparison of Different Data mining Classification Al-
gorithms

Age Group
Adaboost 
AROC%

Bagging 
AROC%

J48 Decision 
Tree

Age Group 18-35 69.70% 57.20% 63.20%
Age Group 36-55 78.70% 69.20% 55%
Age Group>55 89.20% 90.30% 87.40%

Overall, the Adaboost ensemble technique fared 
better than other methods in three separate age groups, 
and it also highlights how it handles tiny sample sizes 
in a special way. J48 decision tree’s performance im-
proved with a comparatively higher sample size.

Conclusion
Our research’s goal is to more correctly forecast the 

presence of heart disease. Obesity and smoking are 
used as two additional input variables in this study to 
produce more precise results. Three data mining clas-
sification methods – J48 Decision trees, Bagging, and 
Adaboost – were used. One of the most effective and 
often used methods for categorization and prediction 
is the decision tree. Our work used bagging, Adaboost, 
and J48 decision trees to build moderately effective 

models with better performance to categorize health 
disease patients across three age groups in the Cana-
dian population.The Canadian Primary Care Sentinel 
Surveillance Network (CPCSSN) database given the 
data for this investigation. Results analysis shows that 
the Adaboost ensemble technique performs better 
than bagging and solo J48 decision trees. Results show 
that Adaboost produces more accurate results than 
J48 Decision Tree & Bagging.
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