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Abstract: Hospitals and clinics are constrained to storing and analyzing medical data using traditional and 
manual methods. Many medical institutions have made significant efforts to overcome this limitation by 
combining considerable data resources with new technologies, there is still a lack of knowledge about diseases 
and how to treat them, despite the enormous number of data available. Machine learning and data-driven 
tactics can produce accurate diagnostic tools. The current study aims to identify and predict the heart disease at 
an early stage and saves the human life. In this paper, we used the machine learning based performance result 
evaluation and find the better prediction ratio for the heart disease. 
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Introduction 
A typical problem in healthcare nowadays is mostly doctors approach large volume of data on patients, however 
little time or devices. Smart clinical decision help imagines the data at the motivation behind thought that is 
specific to the patient and needs of supplier. Electronic wellbeing records (EHR), are now standard in U.S. 
medicinal services, address both the patients and masters longitudinal experience. To predict future events these 
data are used with expanding frequency. Even though, forecast models are created to envision needs, most of the 
existing works has focused on specific expectation models that foresee a compelled set of results. In any case, 
ordinary clinical practice incorporates an unprepared and diverse blend of circumstances and requirements 
distinctive predictive models in the 100s to 1000s. To create and deploy particular models one after another is 
unrealistic. Prior to determination of a disease, a person’s progression interceded by patho-physiologic changes 
recognizes the individuals who will in the long run get the disease from the individuals who won’t. Discovery of 
temporal occasion successions that dependably use controls that recognize disease cases might be especially 
helpful in enhancing the performance of predictive models. For this reason, we examined whether models built 
using RNN could be adjusted thus, changing over clinical occasion successions and time stamped related 
information into trails essential to prior discovery of sickness. Electronic health record (EHR) data contains 
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clinically rich and related time stamped data. Patient medicinal services experiences are all around archived and 
time stamped (eg, findings, drugs, and techniques). Be that as it may, HER information are very unpredictable, 
given the structure also, broadness of data caught (spanning provider conduct, care use, pathways for treatment, 
and infection state of patient) and unpredictable frequency of sampling. So far, most prescient demonstrating 
work utilizing EHR information depends on aggregate values of features (e.g., count of event and average value 
of event). Utilizing these strategies, some of the features that are disaggregated in the temporal relations are 
most certainly not caught (e.g., at one time medication solution requested and at another time method 
performed). 
 
In recent years, healthcare services have rapidly evolved to provide wireless communication media between 
doctor and patient via wearable devices, which is referred to as telemedicine. This allows for real-time 
monitoring of chronic illnesses such as heart failure, asthma, hypotension, and hypertension in areas where 
medical facilities are few, such as rural areas, or for people who have been off of health services for a while. 
Heart disease becomes the primary cause of death in all of these situations as a result of a shift in lifestyle that 
affects people of all ages. According to the literature, nearly 2.8 billion individuals die each year as a result of 
heart disease caused by being overweight or obese, which affects cholesterol levels, blood pressure fluctuations, 
and, most critically, the impact of stress hormones on long-term heart health. Many wearable technologies 
assessed common heart parameters such as blood pressure, blood glucose level, blood oxygen saturation, ECG, 
and so on. In this era of communication and connectivity, individuals have multiple technologies to support their 
day-to-day requirements. Due to this, Internet of Things (IoT) and Machine Learning (ML) are emerging 
technologies for practical solutions to problems facing several sectors, especially the healthcare sector. Machine 
learning and IoT work towards creating a better technology and environment, which will ensure efficiency and 
productivity for the healthcare sector. IoT is a framework that uses technologies like sensors, network 
communication, artificial intelligence and bigdata to provide real life solutions. These solutions and systems are 
designed for optimal control and performance. In IoT, a single device can generate immense amounts of data 
every second. All these data from IoT devices are transmitted to servers or gateways to create better machine 
learning models. This increased use of IoT yields huge amounts of raw data that are effectively processed by 
using machine learning to derive many useful insights that can become positive changers especially in 
healthcare delivery.  
 

II. Heart Disease Overview 
The heart is an important organ of human body in which various vessels support in blood flows to different parts 
of the body. Our heart is a complex structure consisting of muscles. It suffers from various types of diseases in 
the heart by more or less blood secretion. The cardiovascular is a heart diseases and the main cause of 
cardiovascular diseases is poor lifestyle, stress, coma, not exercising and irregular food intake. These life style 
leads to disability on heart and invites serious heart related diseases. So, healthy heart is very important for 
human life because it is necessary to keep the body healthy. If a person has been faced the problem of heart 
attack, then  he should change his lifestyle to keep the heart healthy. Sometimes heart diseases show some of 
their symptoms then we should not avoid it easily. 
 
Heart disease is a dangerous condition with a high prevalence; it affects roughly 5% of people under the age of 
35 in industrialized nations and more than 20% of those over the age of 75. Heart collapse episodes account for 
around 3-5% of hospital admissions. Heart failure is the most commonly seen reason for admission by clinicians 
in their clinical practice. The expenditures are quite substantial, accounting for up to 20% of overall health 
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expenditure in affluent nations. There are several types of cardiac illness, each of which affects different internal 
organs of the heart. As a result, any type of heart ailment may be classified as a cardiovascular sickness, and 
some of the heart-related ailments are discussed below. Coronary heart disease (CHD) is the most prevalent kind 
of heart disease globally. It is also known as coronary artery disease (CAD). It is a disease characterized by fat 
buildup in the blood veins and capillaries. It also prevents blood from flowing into the heart's veins and 
capillaries, resulting in an inadequate supply of oxygen and blood to the heart's internal organs. To establish an 
effective illness management plan, a vast quantity of data must be examined. The most typical occurrences are 
early illness identification based on artificial intelligence, evaluation of severity, and early prediction. This will 
slow the course of the disease; enhance patients' quality of life, and lower related medical expenditures. Machine 
learning approaches have been used in this direction. 
 

III. Experimental Result Analysis 
Artificial Neural Network (ANN) produced the highest accuracy prediction in the medical field. The back 
propagation multilayer perception (MLP) of ANN is used to predict heart disease. The obtained results are 
compared with the results of existing models within the same domain and found to be improved. The data of 
heart disease patients collected from the UCI laboratory is used to discover patterns with neural network, 
decision tree, Support Vector machines (SVM), and Naive Bayes. The results are compared for performance and 
accuracy with these algorithms. The proposed hybrid method returns results of 86:8% for F-measure, competing 
with the other existing methods. The classification without segmentation of Convolutional Neural Networks 
(CNN) is introduced. This method considers the heart cycles with various start positions from the 
Electrocardiogram (ECG) signals in the training phase. CNN is able to generate features with various positions 
in the testing phase of the patient. A large amount of data generated by the medical industry has not been used 
effectively previously. The new approaches presented here decrease the cost and improve the prediction of heart 
disease in an easy and effective way. The various different research techniques considered in this work for 
prediction and classification of heart disease using ML and deep learning (DL) techniques are highly accurate in 
establishing the efficacy of these methods. 
 
Most of the ML studies  performed  in the area of ECG analysis aimed at disease diagnosis or risk stratification 
use supervised learning techniques. The goal of supervised learning is the inference of a function or a score from 
labeled or annotated training data. The two main supervised techniques are classification and regression, which 
differ on having as outputs categorical and continuous variables, respectively. Classification of different heart 
rhythms is one of the most developed applications of ML to the ECG using supervised approaches. Some 
popular algorithms include logistic regression, support vector machines, artificial neural networks, and random 
forests. In supervised learning, labels for the training data is provided and/or select features to feed the algorithm 
to learn, whereas unsupervised learning algorithm is applied on raw data and learns fully automatic. 
Unsupervised learning aims at discovering hidden structures in datasets with no previous knowledge about 
reference outcomes or labels. The most common unsupervised learning method is clustering, used for grouping 
data with a similar data structure. Another common task in unsupervised learning is dimensionality reduction 
where principal component analysis (PCA) is one of the most frequently used methods in traditional ECG 
analysis, projecting data onto its feature subspace. 
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Figure 1: Example of heart diseases identification using machine learning techniques. 
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Figure 2: Dataset features heatmap. 

 
Figure 3: The above picture shows that the confusion matrix representation for the experimental work using 
logistic regression model. 
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Figure 4: The above picture shows that the ROC curve representation for the experimental work using 
logistic regression model, which is based on true positive rate and false positive rate. 

 
IV. Conclusion  

In recent years, there has been a growing trend towards the application of Information Communication 
Technologies (ICT) in various topics in the health area. Health Informatics (HI) has occupied a strategic role in 
society, generating relevant impacts on economic and human aspects. The aim of this work to detect heart 
diseases symptoms at early stage and reduce the risk of heart attack or heart diseases on the basis of 
their features, and improve the performance parameters values using different number of techniques. 
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