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Abstract: Cardiac diseases are most prevalent these days with high mortality ratio. The causes and symptoms of the heart
diseases also vary according to the type of heart disease. In recent years, Heart disease diagnosis has attracted researchers to
provide some automated and online solutions to detect heart disease at an early stage. Al and machine learning algorithms
have already contributed a lot in this field and have been proved to be reliable and most efficient. Various feature weight
identification and optimization heuristics have also been integrated with machine learning models for detecting heart
disorders accurately. This review encapsulates the study on the research works to optimize various stages of machine
learning models. It also intends to discuss the significance of pre-processing specially feature selection for machine learning
algorithm in detail. The recent advancements in machine learning algorithms, methodologies and the performance gain are

also provided in this article.
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1. Introduction

Cardiovascular disease is the most critical disease
with highest death rate. The cardiac attack is the
cause of sudden death. In such attack situation, the
chances of patient survival are very less and its
treatment costs are very high. The chances of
patient survival can be increased if the
cardiovascular disease can be predicted at the
earlier stage. The main cause of heart disease is the
heavy work load in daily routine, stress, tension,
depression[1][2]. A healthy individual also affected
by tension and depression that causes heart disease
and cardiac attack. The depression now days very
common due to busy lifestyle. There are many
prognostic factors that increase the severity of
cause’s cardiac problems because of depression.
Depression can cause hyper activity, variable heart
rate and platelet responsiveness [3].

There are different types of cardiac problems and
diseases based on the damaged part of heart. Each
of the category or type has its own risks and
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severity. The foremost heart disease type is
Coronary Artery Disease (CAD). It is most
common heart disease that causes because of fat
within blood vessels and veins. CAD affects the
blood and oxygen flow into the heart. CAD
changes the structure of heart that can cause a
serious heart problem. It is identified as a
congenital issue that can exist in babies during
birth. It can cause the heart pain that happens with
non-continuous blood supply. This kind of heart
pain is called Angina Pectoris. Pain in angina
pectoris is an early symptom of heart attack. The
severity of the pain depends on the duration of
pain. The irregular flow of blood can cause
congestive heart failure. Cardiomyopathy is another
heart disease that occurs with the change in the
shape of muscle. The change in appearance or
infection to heart pump is known as
Cardiomyopathy. Hypertension, alcohol
consumption and viral infection are the major
causes of Cardiomyopathy. Arrhythmia is another
heart disease that occurs periodically with varied
heartbeat. This abnormal heart rate can disturb the
electrical connections of heart. Myocarditis heart
disease is a virus infected disease that changes the
shape and structure of muscles. The symptoms of
this rare disease are fever, joint pain and legs
bulging [4][9][20].

With the advancement in the health sciences, the
symptom analysis can be analyzed at the earlier
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stage by the machine itself to predict the heart
disease. Machine learning is one of phenomenon
approach to predict the cardiovascular disease
accurately. The health information and symptom
are collected from patient and a series of data
mining operations are applied to predict the heart
disease. The health information collected in real-
time can have large number of features including
patient health history and symptoms. There are
many data mining methods to evaluate the
significance of available features. These data
mining filters are used to reduce the dimension of
dataset and to remove various impurities that exist
in the dataset [6][7][13].

This paper explored the characteristics, severities,
issues, symptoms and preventive methods
associated with cardiac diseases. In this section, the
severity, symptoms and causes of cardiac diseases
are discussed and presented. The section also
discussed different kinds of cardiac diseases, their
causes and symptoms. The need of cardiac disease
prediction is also described in this section. In
section 11, the usage of machine learning algorithm
in medical disease prediction is defined. The
standard model with associated stages is described
in this section. The machine learning methods used
by the researchers are also discussed. In section II,
the machine learning methods proposed by the
earlier researchers are discussed. The research
methods and performance improvement gained by
the researchers are discussed in this section. In
section IV, the conclusion of the work is provided.

2. Machine Learning Methods for Medical
Disease Prediction

Healthcare system is a critical application area that
requires expert concern and rules to make the
decisions. Data mining and machine learning is
gaining the attention of researchers to optimize the
performance of healthcare system. Various data
mining and machine learning techniques were
proposed by the researchers to predict the existence
of different diseases. Machine learning systems can
predict and classify medical disease accurately. The
system must be capable to handle the real-time
challenging. The potential risk of patients and
conditions should be addressed by the model. The
risk analysis based accurate disease prediction is
the key challenge for the machine learning models.
The involvement of machine learning and Al
models within healthcare domain ensures the better
treatment and healthy life of patients. Lot of

researches has contributed their efforts to improve
the strengths of different machine learning and data
processing algorithm to predict and classify various
diseases. A standard machine learning model for
predicting or classifying any medical disease is
shown in Figure 1.
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Figure 1: Standard Model for Medical Disease
Prediction

The effectiveness of any of machine learning
model depends on the authenticity and validity of
the training set. The training set must contains the
labeled data that can be used for training. The data
should be collected from real-time environment.
The data should be independent from location,
gender and age. For a specific disease analysis, the
dataset should include patient basic details, medical
history, symptoms and environmental factors.
Once the data is collected and available, it can have
various real-time issues such as missing data or the
representational problem for different features. The
processing methods are applied to resolve these
issues and to transform the raw data to a standard
form. This normalized dataset can have number of
features that are less significant to predict a specific
disease. In such case, the feature analysis methods
are applied to evaluate the significance of each
feature. Info Gain, Gain Ratio, PCA, Chi Square
analysis etc. are the most and most significant
feature selection methods proven in the earlier
researches. The feature extraction methods improve
the performance of the machine learning model by
reducing the dimension and dataset volume. The
reliability of the machine learning can be improved
by removing the insignificant and non-relevant
features from a dataset. The dataset with selected
and effective features is finally processed by the
classification model to predict or classify the
disease. The machine learning models are applied
by the researchers in healthcare system to predict
different kinds of diseases. Table 1 shows some of
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ork
(IDMPF

)

Author Disease Machin | Methodolo
e ay/
Learnin | Significan
g Model ce
Mohan et | Cardiovasc | Hybrid Used
al.[24] ular random | different
Disease forest combinati
with a ons of
linear features
model with
(HRFL HRFLM
M) and
achieved
88.7%
accuracy
Chaubeyet Thyroid Logistic | Achieved
al.[25] Disease regressi 96.87%
on, accuracy
KNN for KNN
and based
Decisio Model
n Tree
Oriol et Alzheimer | Genetic | 95% AUC
al.[26] Disease variatio
n data
with
machine
learning
algorith
ms
Jadhav et Regional CNN Selection
al.[27] IlIness based tree based
Uni- hybrid
model model
Ailment | achieved
threat 94.8%
predicti accuracy
on
Model
Krishnamoo | Diabetes Unique | Achieved
rthi et intellige 83%
al.[30] nt accuracy
diabetes | with lesser
mellitus | error rate
predicti
on
framew

3. Machine Learning Models for Cardiac
Disease Prediction

In the recent years, various machine learning,
hybrid and optimized learning methods and models
were designed and proposed by the researchers for
predicting the cardiac disease in the early stage.
Various feature selection methods with expert
decisions and machine learning [21] methods were
proposed to optimize the performance of heart
disease prediction. In this section, the studies are
presented to explore various methods proposed by
the researchers. The functional flow of cardiac
disease prediction under expert observation is
shown in Figure 2.
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Figure 2: Functional Flow for Cardiac Disease
Prediction/Classification

Figure 2 shows the functional flow to predict the
cardiac disease at the earlier stage in a real and
automated environment. Such automated system
can be implemented by adapting any machine
learning model. This model is intelligent and learns
from a new patient history and medical information
is available. This heart patient detail is included in
the cardiac database. This updated information is

International Journal of Intelligent Systems and Applications in Engineering

IJISAE, 2023, 11(2), 687-693 | 689



further used to generate the features for the
machine learning model. These features include
patient’s symptoms, history, cardiac disease
features and the associated rules defined by the
expert. All this information is used collectively to
generate the rules to predict and classify the cardiac
disease. The cardiac experts are involved in the
system to generate the rules and features and to
update the dataset. The more the rules and
information will be involved in the system; the
maximum accuracy will be achieved. The machine
learning and predictive models proposed and
optimized by the earlier researchers are discussed
in this section.

Mohan et al. [5] proposed hybrid random forest
with a linear model (HRFLM) and achieved the
accuracy of cardiac disease prediction up to 88.7%.
In this model, a less error classifier was integrated
as intermediate stage to extract the effective
features. This selected feature space was processed
by the hybrid classifier for predicting the heart
disease. The proposed model achieved the high
accuracy in comparison with conventional machine
learning algorithms. Li et al. [8] defined an
effective feature filtration and classification based
model for optimizing the heart disease prediction.
The feature selection methods used in this work are
Relief, Least absolute shrinkage and minimum
redundancy maximal relevance. These methods
improved the database reliability by removing the
redundant and irrelevant features. Author also
proposed a fast conditional mutual information
feature selection method to gain high reliability.
The filtered dataset was processed by the SVM
classifier to predict and classify the heart disease.
The proposed model achieved the high accuracy of
92.37%. Ali et al.[16] provided a study on
supervised machine learning methods with
experimentation and analysis against accuracy and
performance measures. The feature ranking method
was applied to identify the effective features. This
work identified that the KNN, random forest and
decision tree methods achieved the maximum
accuracy.

The ensemble learning techniques were used by the
researchers to combine the features of multiple
classifiers and to improve the capability of the
classification method. The hybrid classification
models were also built by the researchers to
improve the accuracy and performance of
classification method. Latha et al. [12] provided a

comparative and analytical study to identify the
performance gain achieved by the ensemble
learning algorithms. Author identified that the
ensemble learning method can improve the
performance of weak classifier by including the
feature of other classification method into it. The
study was performed on boosting and bagging
methods and achieved maximum of 7% increase in
accuracy of a weak classifier. Ali et al.[14]
proposed a smart health care system by using the
ensemble deep learning approach with feature
fusion method. The conditional probability and
weighted information gain based method is defined
for generating the feature weighs. The ensemble
deep learning model is applied on selected features
and achieved an accuracy of 98.5%. Bharti et
al.[15] combined the machine learning and deep
learning methods and achieved 94.2% accuracy.
The isolation forest feature filter is applied to
remove the irrelevant features.

Table 2: Machine Learning Models for Heart
Disease Prediction
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4. Conclusion

Cardiac disease is a critical disease with a high
treatment cost and death rate. The causes of
occurrence of this disease are also varied and high
in the busy work environment of an individual.
Early prediction of cardiac disorder symptoms is
the only way to save a life. The researchers have
proposed various machine learning models to
predict cardiac disease at an early stage. This paper
provided a detailed exploration of cardiac disease,
its symptoms, risks, and behavior. The paper
described the stages of a functional machine
learning model. The contribution of the researchers
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in optimizing each of the stages is also described in
this paper. The paper setup the base to design a
new cardiac disease prediction model by applying
the appropriate feature selection and disease
prediction methods. The hybrid model can be
designed by combining highly effective feature
selection and prediction stages.
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