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Abstract— Nowadays Heart disease is one of the most common and serious disease as it is
the one of major cause of death globally. Heart disease prediction is very critical and
challenging task. Machine Learning (ML) an important technique in the field of Health care
applications. Such systems assist (Not replaces) doctors in the interpretation of diseases.
Automated Heart Disease Diagnosis System using Machine Learning Algorithm is amongst
popular systems which have attracted the attention of numerous researchers, making it a
thrust area for further investigations. In last decade, extensive investigations have been
contributed to design Automated Heart Disease Diagnosis System using Machine Learning
Algorithm. Designing a heart disease diagnosis system with high accuracy can help to save
lives. A comprehensive survey of the developments and current trends in area of Automated
Heart Disease Diagnosis System using Machine Learning algorithms is presented in this
paper. The survey details the overall advancements in diagnosis or prediction of heart disease
and an effective review of pre-processing of data, feature extraction algorithms and the
classifiers used in prediction system. Few unaddressed issues and challenges that have
comparatively received meagre attention are discussed highlighting the future prospects of
Heart Disease Diagnosis and providing pointers to the further research.
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Introduction

A heart is vital organ, it is a main muscular organ of the human body. The heart purposes as
the central point assortment and blood dispatch from the lungs to the rest part of body and
vice versa. Heart ailments patients are increasing now a days because of the lifestyle, usage
of tobacco, work environment, COVID-19, lack of physical activity across all spectrums of
age. The high death rates are due to undiagnosed till a critical stage. If a heart does not
execute its functions in well manner, then it will affect other organs like brain, kidney, etc. in
the human body [3]. Due to cardiovascular diseases (CVDs) an estimated 17.9 million people
died in 2019, representing 32% of all global deaths. 85% of these deaths, were due to heart
attack and stroke [4].

A. Heart disease

The risk factor of heart related disease comprises of high blood pressure, high Cholesterol,
being obese, diabetics, smoking, more alcohol intake or coronary illness family background.
Heart attack symptoms are squatness of breath, pain and uneasiness in chest, the pain may
feast to the right hand or left hand to the neck, back, jaw, or stomach, fatigue, cold sweat and
instability fast or uneven heartbeat, heart burn or atypical pain [3]. The high death rates are
due to undiagnosed till a critical stage. For identifying a heart related issues traditional
method includes analyzing the results of multiple tests and arriving at a conclusion and there
may be change of error as this process includes multiple human interventions.

One of main reason of heart disease becomes very serious conditions because of blockages
which prevent flow of blood to the heart. The reason for blockages is fats are deposited on the
inner walls of the blood vessels. So, if the blockades are predicted in the early stage, then
treatment is provided and the fatality rate could be decreased proportionally. Generally, a
medical dataset consists of thousands of records and a number of attributes to be considered
to diagnose or predict a particular disease. To achieve this machine learning technique is
used. So, the objective of this paper is to discover machine learning algorithms which gives
the relationships between various diseases related to heart and patient characteristics in order
to assist physicians and which can provide correct solution to predict heart disease at a
primary stage with high accuracy and precision.

B. Machine Learning

Machine learning (ML) is a subgroup of Artificial Intelligence (Al) which is advanced from
the pattern recognition study and computational learning theory which uses different
statistical and analytics techniques for improving the performance of particular machine
learning from old data. Basically, it is a collection of techniques and algorithms employed for
creating computational systems which learn from the data for making the forecasts and
implications. Machine learning application area is abounding.

Machine learning (ML) stands creates an artificial knowledge which is generated through
past experience. Initially, the system undergoes learning stage through study of so many
examples and it can be generalizing those afterwards. During this learning phase patterns and
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other regularities are memorized, while inspecting new or unknown data patterns will be
discovered, that is called transfer of learning (25). There are so many types of machine
learning algorithms, the most common ones are supervised, unsupervised and reinforcement

learning. Basic block diagram of ML algorithm is as shown in fig 1.

Fig 1: A Machine Learning Algorithm

There are so many types of machine learning algorithms, the most common ones are
supervised, unsupervised and reinforcement learning.

Supervised learning: It includes direct supervision and developer label the dataset limits the
algorithm boundaries. The patterns study in the is the purpose of the algorithm and construct
widespread guidelines for mapping the input to the class or event. Supervised learning
machine learning models can be built using three stages Training, Testing or validation, and
Prediction. Supervised learning furthermore categorized into classification and the regression
problems.

Unsupervised learning: The overall understanding of data available at hand is nothing but the
unsupervised learning. The data is not labeled and also not structured so; the output can’t be
predicted. There are conditions wherein the preferred output event or class is not known for
historic records. The goal in such instances is to examine the patterns withinside the input
dataset with a purpose to get accurate expertise and to perceive comparable patterns. These
patterns may be congregated in explicit events or classes. There is no any necessity of
interventions for such algorithms, so they are known as unsupervised learning. Applications
of this type of learning are data compression and clustering.

Clustering is nothing but regularities and patterns with likenesses are grouped together
withinside an identical group. For identification of new groups, clustering can be employed
within the data. However, in the data compression, a big quantity of data is abridged or
compressed during operation. Accordingly, memory is abridged and time required for
transmission is reduced.

Reinforcement Learning: It may be associated to humans learning method. In the system,
there is separate learning for exploiting its performance either by receiving reward or by
punishment reaction from the environment. Reinforcement learning algorithms are employed
for mapping the situations to actions which will lead to supreme final reward. When an action
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is mapped, the algorithm should take into account instantaneous as well as the next and all

subsequent rewards [24].

Machine Learning (ML) technique will be used to find different patterns and it can provide
required information from them. Machine learning contains large amount of data therefore it
can be employed as an efficient support system in the health diagnosis. More time and
resources are consumed for analyzing a huge amount of data. Also, altogether the structures
existing in the dataset do not support in to solve given problem. Hence, an effective feature
selection algorithm can be used for contributing additional in diagnosis of the diseases for
finding the more important features. [5]

Literature Review

To tackle the main problem of heart disease prediction system accurately extensive research
has been carried out worldwide in last decade. Different machine learning algorithms for
prediction of heart disease were examined and they are summarized in this paper. Although
some acceptable levels of accuracy have been reached in the presented work there is some
drawbacks and challenges leaving scope for research’s to still achieve better performance.

Noura Ajam et al. [7] employed Artificial Neural network for diagnosing the Heart Disease
with greater accuracy. The algorithm used was Feed forward Back Propagation learning for
testing the capability to diagnose heart related disease. 88% classification accuracy was
reported by taking into account an appropriate activation function for hidden layer and 20
neurons in hidden layer.

Sairabi H. Mujawar et al. [8] used Naive Bayes algorithm improved k-mean for Diagnosis of
disease related to heart. Cleveland Heart Disease Database data set is for this work. Predictor
has achieved 93 % accuracy in forecasting disease related to heart and 89% accuracy for
patient who don’t have any heart related disease.

Sonam Nikhar et al. [9] author has introduced heart disease prediction system with Naive
Bayes classifier and decision tree classifier. The accuracy of decision tree has reported better
in comparison with naive Bayes classifier. The enhancement in the performance of the Naive
Bayesian classifier by eliminating unrelated characteristics from the dataset and picking
characteristics which are furthermost edifying for the classification was reported.

Purshottam et al. [19] was performed research using data mining for efficient Heart Disease
Forecast System. By employing 10 fold method, the system has been trained and tested and
achieved 86.3 % accuracy in the phase of testing and 87.3 % in the phase of training.

Singh, Yeshvendra K et al. [10] Cleveland heart disease dataset has been used and using
Random Forest algorithms an accuracy of 85.81% is achieved

Seyedamin Pouriyeh et al. [11] reported related research for finding and comparing the
accuracy of dissimilar data mining classification arrangements so as the accurate Machine
Learning Techniques can be employed for the forecast of heart disease. Accuracy obtained
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are Decision Tree: 77.55%, Na“ive Bayes: 83.49%, SCRL: 69.96%, SVM :84.15%. It was

also reported that the SVM method was more accurate in comparison with other schemes.

Senthil Kumar Mohan et al, [1] author projected a method for finding noteworthy structures
by employing machine learning techniques so as to improve the accuracy in cardiovascular
disease forecast. The hybrid random forest with a linear model (HRFLM) was developed with
88.7% accuracy.

Liaquat Ali el al. [12 ] author employed a system which stacks two support vector machine
(SVM) models for the efficient forecast of HF. The proposed hybrid grid search algorithm
(HGSA) is proficient of augmenting the two models concurrently. The different metrics
evaluated are sensitivity, accuracy, MCC (Matthews correlation coefficient), specificity, area
under curve (AUC) and ROC charts. The proposed method given the enhancement in the
performance by 3.3% of a conventional SVM model. Accuracies achieved are in the range of
57.85%-91.83%.

Senthilkumar Mohan et al. [1] proposed hybrid HRFLM approach for uniting of Linear
Method (LM) and Random Forest (RF). HRFLM attained 88.7% accuracy in the forecast of
heart related disease.
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Conclusion

Despite the scrupulous efforts to develop a fully automatic Automated Heart Disease
Diagnosis System using Machine Learning Algorithm, it has limited success in comparison
with the performance and accurate results. One of the possible areas of further expansion for
improved performance includes adequate utilization of the expert knowledge and experience
to develop decision making ability. Enormous efforts to develop Automated Heart Disease
Diagnosis System using Machine Learning Algorithm have been made so far. This is an
attempt to completely circumvent or minimize the human effort in the process of heart
disease diagnosis. The system must therefore have both, expert knowledge and experience of
the cardiologist from the clinical acceptability perspective. This makes the development of
Automated Heart Disease Diagnosis System difficult and challenging and therefore demands
additional research.

In this paper a comparative study of various machine learning algorithms which are
employed for heart related disease forecast. Great efforts to develop heart related disease
forecast employing Machine learning have been made so far. However, the limitations of
existing methods are parameters like classification accuracy, sensitivity and prediction results
are to be improved. Above mentioned ML algorithms have performed very well still there is
scope that a combination of some of these techniques can help in removing the drawback of
individual methods of heart disease diagnosis

Based on the above review, it can be concluded that machine learning approach can be used
more effectively to predict heart related diseases. An improved system will be developed
which can be employed for the selection of appropriate treatment methods for a heart disease
diagnosis.
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