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ABSTRACT 

Prediction of occurrences of heart diseases an important work in medical field. A growing number of studies 

use various methods and datasets for heart disease prediction. Still, a substantial part of my research work lacks 

categorization and systematization. Hence, there is a necessity to take stock of current knowledge in this field. 

In this sense, this paper carries out a review of the literature on heart disease prediction. Analysis of a total of 

150 papers addressing heart disease prediction using Data Mining (DM), Machine Learning (ML) and Deep 

Learning (DL) methods published between 2010 and 2020 was carried out. The purpose and the contribution of 

this paper is to provide a clearer picture of the subfields in heart disease prediction by concentrating on two 

aspects. First, a recent research to categorize the main areas of specialization in heart disease prediction is 

reviewed and the challenge in each category has been addressed. Second, the thematic analysis is carried out to 

identify a specific method under each category and a suitable method is also recommended. Despite the large 

number of publications, this present study identifies deep learning methods with unstructured dataset by 

providing better results. This study helps researchers for understanding the research gap for their future study in 

heart disease prediction. 
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INTRODUCTION 

 

Globally, Cardiovascular Diseases (CVDs) has become the primary cause of death [43]. The 

people who die of CVDs are comparatively higher when compared to other diseases. As the 

corona virus disease 2019 (Covid-19) pandemic has spread around the globe, there has been 

growing CVDs recognition[46]. As per the report of the European Society of Cardiology (ESC), 

26 million adults globally are diagnosed with Heart Failure, whereas every year 3.6 million are 

diagnosed newly. 17–45% of the patients suffering from HF die within the first year and the 

remaining die within 5 years. When a proper technique is chosen at a correct time, the morbidity 

rate can be decreased. 

The result produced by ML techniques will be more accurate as compared to DM since ML is an 

automated process. DM method uses a database or a data warehouse server with a data mining 

engine. Useful information were extracted using the pattern evaluation techniques. Whereas ML 

uses neural networks, predictive model and automated algorithms to make the decisions.  

ML techniques produce more accurate result when compared to DM techniques [47]. It is 

because DM method can’t work without the involvement of human. ML algorithms always 

require structured data, while DL networks rely on layers.  

The intention of this survey paper is make the researcher to do research on heart diseases 

prediction using DM or ML or DL approach. This paper presents an extensive survey on 

approaches for heart disease prediction between 2010 and 2020.  
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This paper is organized in the following manner: Section II contains brief introduction about 

various heart disease prediction methods analysed. Section III provides the literature review of 

heart disease prediction. Section IV shows the comparative analysis of various techniques for 

prediction of heart disease. The future scope and conclusion is given in Section V. 

 

HEART DISEASE PREDICTION METHODS 
 

2.1. Data Mining 

DM is the method of natural growth of information technology and used in variety of fields of 

technology, business and science. Data sets of prediction methods are normally increasing from 

day to day. With these large amounts of data, the useful information hidden in these large 

amounts of data has to be extracted. Since, the knowledge is becoming increasingly important in 

today’s competitive world [28].  

 

2.2. Machine Learning 

ML is the scientific discipline that focuses on how computers learn from data. It arises at the 

intersection of statistics, which seeks to learn relationships from data and computing algorithms. 

The unique computational challenges of building statistical models from massive data sets, 

includes billions or trillions of data points [26]. The types of learning used by computers are 

conveniently sub classified into categories, namely supervised learning and unsupervised 

learning. 

 

2.3. Deep Learning 

Deep Learning aids the computer to build complex concepts out of simpler concepts. DL is an 

approach to ML that has drawn heavily on our knowledge of the human brain, statistics and 

applied math over the past several decades. In recent years, DL has seen tremendous growth in its 

popularity and usefulness in training deeper networks.  

 

LITERATURE SURVEY 

 

For the past two decades, prediction of heart diseases using various techniques has been an on-

going effort. Most of the works have implemented techniques, namely SVM, Neural Networks, 

Regression, Decision Trees, Naïve Bayesian classifiers, K-means, Association Rules under DM. 

Under ML classifiers, namely Boosting, PSO+ADT, Fuzzy Rule, Genetic Algorithms, ANFI, 

MLP, Random Forest (RF), ANN is used. Under DL techniques, namely CNN, LSTM, NLP, 

RNN, Gated Recurrent Unit (GRU), BiLSTM, RCNN and Conditional Random Fields (CRF) are 

applied. Table I provides a brief description of some works.  

 

Table 3.1. Brief Description of heart diseases prediction works 

S.No Reference 

and Year 
Dataset 

Technology 

Used 

Scenarios 

1 

Minas 

et.al., [28] 

2010 

A total of 528 cases 

were collected from 

the Paphos district 

in Cyprus. 

C4.5 

Decision 

Tree 

Algorithm 

Significant practical difficulty for 

decision tree learning is over fitting. 

To avoid over fitting pruning is 

implemented.  Bottom-up pruning 

algorithm is implemented using 

Laplace error estimation. Larger 
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dataset is needed for further 

investigation. 

2 

SreeHariRa

o et.al.,[1] 

2013 

STULONG dataset  PSO+ADT 

Time complexity of imputation 

algorithm would be k ∗ (O(m1 ∗ (n − 

1) ∗ m) + 3 ∗ O(m1 )). The presence 

of the linear trend between the time 

taken and the varying database sizes 

ensures the numerical scalability of 

the performance of Predictive Risk 

Assessment of Atherosclerosis 

(PRAA) methodology. 

3 

Roohallah 

et.al.,[2] 

2013 

ZAlizadehSani with 

303 patients and 54 

features. 

 SMO, NB, 

Bagging 

and NN 

SMO, NB, Bagging and NN 

classification algorithms were used 

to analyse the dataset. Using these 

classifiers, 94.08% accuracy is 

reported. 

4 

Jayshril 

et.al.,[26] 

2014 

Cleveland heart 

disease database 
MLP 

98% accuracy is reported. This 

technique provides good results 

compared to other methods. 

5 

Chaitanya 

et.al.,[22] 

2015 

The second track of 

the 2014 i2b2. 

Rule-based 

combination 

of regular 

expressions 

and UMLS 

concepts 

An error analysis is performed and 

found that most errors in the test set 

originated from the MEDICATION 

tag as number of annotations for the 

MEDICATION tag is substantially 

larger compared to other tags. 90.7% 

accuracy is reported. 

6 

Wang 

et.al.,[35] 

2015 

~400,000 primary 

care patients from 

Geisinger Clinic 

NLP 

Demonstrated that both unstructured 

and structured information in EHR 

can facilitate early detection of HF 

as early as two years prior to 

diagnosis.  

7 

Purushotta

m et.al.,[4] 

2016 

Dataset from 

Cleveland  

Decision 

Rule 

KEEL (Knowledge Extraction based 

on Evolutionary Learning) is being 

utilized for implementation. This 

method achieved an accuracy of 

86.3% in testing phase.  

8 

Riccardo 

et.al.,[40] 

2016 

The Mount Sinai 

Health System 

CNN, 

LSTM 

Showed that the feasibility of using 

DL to predict patients’ diseases from 

their EHRs. 

9 

Priyanga 

et.al.,[6] 

2017 

Cleveland Dataset 

Naïve 

Bayes 

weighted 

Approach 

When the attributes of the given 

input are more, Naïve Bayes 

classifier is a suitable technique for 

classification of heart disease. An 

accuracy reported in NBwa is 86%. 
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10 

Yuan 

Luo[37] 

2017 

i2b2/VA relation  RNN 

The word embedding on LSTM 

improved the performance of 

classification. An accurate relation 

classification is achieved by using  

Attentive pooling networks  and 

Neural attention models. 

11 

MohdUsam

a et.al.,[39] 

2018 

Datasets contain 

real-life data of 

patients from China 

hospital. 

RCNN 

Here, fine-grain features are 

extracted, namely pulmonary 

infection, coronary atherosclerotic, 

and heart disease. An accuracy 

reported is 96.02%. 

12 

Beulah 

et.al.,[12] 

2019 

Cleveland 
Ensemble 

Algorithms 

When bagging, boosting, weak 

classifier with majority voting and 

stacking were used, the maximum 

accuracy improved were 6.92%, 

5.94%, 7.26% and 6.93% 

respectively. The performance was 

improved by using best feature 

selection techniques and large 

datasets. 

13 

Binhua 

Wang 

et.al.,[30] 

2019 

Dataset from 

Chinese PLA 

General hospital 

MT-DWNN 

The AUC of the MT-DWNN is 

0.9393 which is 0.01 improved than 

other techniques. 

14 

Shi 

et.al.,[46] 

2020 

Renmin Hospital of 

WuhanUniversity, 

from January 20, 

2020, toFebruary 

10, 2020. 

Statistical 

Analysis 

Showed that cohort study of 416 

consecutive patients with confirmed 

COVID-19, cardiac injury occurred 

in 19.7% of patients during 

hospitalization, and it was one 

independent risk factor for in-

hospital mortality. 

 

Many DM and ML techniques are used for Cleveland data set, mainly for heart disease prediction 

[7-9, 24, 36]. The rules produced by the electrical and com recommended system are ranked as 

original rules, pruned rules, rules without duplicates, classified rules, sorted rules and polish are 

helped in heart disease prediction [4][5].  

The deep features of heart sounds were extracted by Denoising Auto Encoder (DAE) algorithm 

as the input feature of 1D CNN45. The system in [38], [39], [41] demonstrates the feasibility of 

using DL to predict patients diseases from their EHRs. 

 

OBSERVATIONS AND RECOMMENDATIONS 

 

The magnitude of works analyzed on DL, ML and DM for heart disease prediction shows that 

there is a rampant and growing research works for heart disease prediction. The most constructive 

methods for heart disease prediction are observed and recommended.  
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Table I lists the representative of  DM, ML and DL method on heart disease prediction published 

from 2010 to 2020 were analysed, along with the types of dataset and method used. Most of the 

ML techniques have utilized Cleveland data set, which is a structured data set. i2b2 data set is 

utilized by DL techniques, which is an unstructured dataset [2][3][8]. But, the highest accuracy is 

reported for Cleveland dataset using hybrid methods [6][12-13]. 

 

CONCLUSION 

 

This paper describes the literature review of DM, ML and DL methods applied for heart disease 

prediction. Here, various DM, ML and DL techniques and research works are analysed, which is 

used in the heart disease prediction. Hybrid ML techniques with Cleveland data set have yielded 

better performance compared to DM techniques. Machine Learning techniques have reported 

highest accuracy results using structured dataset. The growing researchers can apply various DL 

techniques in the future to classify and predict heart diseases.  DL techniques also improve high 

speed and accuracy.. 
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