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Coronary heart disease is a heart disease that involves disorders of the blood 

vessels (coronary arteries). Recognizing and treating them requires attention 

and recognition of existing risk factors. In this study, an expert system has 

been built to diagnose coronary heart disease which is useful for knowing the 

type of coronary heart disease someone is experiencing and knowing the 

percentage level of disease that is experienced. The problem of this research is 

how to build an expert system to diagnose coronary heart disease to make it 

easier for the public to find out what disease is being suffered by implementing 

the Bayes theorem in an expert system. The Bayes theorem method is machine 

learning using probability calculations using the Bayesin approach concept. 

How to use this application, the admin first enters questions in the form of 

symptoms experienced by the patient, then the system will process all patient 

answers using the Bayes method and the system will issue an output in the 

form of a diagnosis of the disease. This system can assist sufferers in knowing 

the type of disease that is being experienced and in accordance with the 

analysis of coronary heart disease. 

Keywords:  

Coronary Heart,  

Expert System, 

Bayes Theorem Method. 

This is an open access article under the CC BY-SA license. 

 

Corresponding Author:  

Lincah Situmorang,  

Informatics Engineering Study Program, 

STMIK Pelita Nusantara, Medan, Indonesia, 

Jl. Iskandar Muda No.1, Merdeka, Kec. Medan Baru, Kota Medan, Sumatera Utara 20154. 

Email: lincahsitumorang@gmail.com       

 

1. INTRODUCTION 

In line with technological developments the higher public awareness of health, the need for 

information on prevention of diagnosis is increasingly becoming. For this reason, every expert / 

expert working in the health sector who works in the health sector is required to answer these needs 

by providing accurate and easy to understand information. Coronary heart disease is a heart disease 

that involves disorders of the coronary arteries in recognizing and handling them requires attention 

and recognition of the existing risk factors.  

The problem that often occurs is that to seek treatment for a patient, it is expensive to 

diagnose a specialist. Besides that, a doctor / expert sometimes experiences problems in helping 

diagnose a patient's disease because of the large number of patients that must be treated. With this 

system, it can make it easier for people to know the symptoms and types of diseases without having 

to pay expensive fees for consultations. 

There are still many people who do not maintain a healthy lifestyle which can lead to 

coronary heart disease. The need for rapid treatment of patients suffering from Corner's heart disease. 

The need for help from experts in coronary heart disease through an expert system that does not 

require time and money to identify the symptoms of coronary heart disease. 
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2. RESEARCH METHOD 

2.1. Research Framework 

The research framework is a stage or flow of research that is systematically structured to 

achieve the objectives of the research. The research framework is as follows: 

 

 
Figure 1. Research Framework 

2.2. Description of the Framework 
a. Problem Identification 

Based on the literature study conducted, a problem was found which was then carried out by 

modeling and limiting the problem to provide a solution to the problem. 

b. Data Collection 

The data collection techniques that the authors use in this study are: 

1. Observation 

In the observation stage, the writer collected data in the field by making observations by 

visiting a hospital. 

2. Interview 

Doing questions and answers between the author and experts or experts to obtain information 

about the disease and symptoms of the disease so that accurate data can be obtained. 

3. Literature review 

Library studies are carried out with the aim of collecting data from books, journals, and other 

sources related to the problem so that it has a strong theoretical basis and foundation. 

c. Needs Analysis 

Based on the identification of the problem that has been carried out, then analyze the data that 

will be needed in the process of developing an expert system. 

d. System Design 

The next stage is software development with the waterfall method. This method consists of 4 

steps, namely analysis, design, coding, and testing. 

1. Analysis 

In this step, an analysis of software requirements is carried out, including the needs for input, 

process and system output. 

2. Design 

In this step, data structure design, software architecture, display and calculation are carried 

out. 

3. Coding 

In this step, the application coding process is carried out based on the planned design. 
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4. Testing 

In this step, the application is tested whether it is running well or not. This application will 

be tested 3 times, namely the theory validation test to find out the truth of the knowledge 

base in the application, the blackbox test to test the functionality of the system, and the usage 

test to test whether the system is suitable for use. If there are still errors in the application, 

the researcher will do the correcting coding. If the application is running well, the application 

is complete and ready to use. 

5. Testing 

This stage aims to ensure that the system created can run properly in accordance with the 

established steps and find errors and fix errors that occur in the system. 

2.3. Artificial Intelligence 

Artificial intelligence comes from the English word "Artificial Intelligence" or AI 

abbreviated, namely Intelligence is an adjective which means intelligent, while Artificial means 

artificial[1], [2]. Artificial intelligence is referred to here as referring to machines that are able to 

think, weigh actions to be taken and are able to make decisions like those made by humans[3], [4]. 

2.4. Bayes' Theorem 

The Bayes theorem allows a person to influence his belief about a parameter after the data is 

obtained[5]. So in this case it requires prior belief before starting inference. Basically, the prior 

distribution is obtained based on the subjective belief of the research itself regarding the possible 

values for the estimated parameters, so it is necessary to pay attention to how to determine the 

priors[6]–[8]. 

The Bayesian method is a statistical approach to calculating the trade off between different 

decisions, using the probability and value that accompany a decision making[8]–[10]. The Bayesian 

method is used to calculate the uncertainty of data into definite data by including the percentage[11], 

[12]. The Bayesian theorem is mostly applied to matters relating to statistical diagnoses related to 

the probability and likelihood of the disease and associated symptoms. The Bayesian Formula can 

be stated as follows. 

P (H | E) =
𝑃(𝐸|𝐻) .  𝑃(𝐸)

𝑃(𝐸)
 

 

3. RESULTS AND DISCUSSION 

This system analysis is done so that we can understand the system that will be designed later. 

And produce an output that contains information in the form of an expert system to diagnose coronary 

heart disease. Through this stage we can find out the comparison between the current system and the 

system that we created. The types of coronary heart disease that occur can be seen in the following 

table: 
Table 1. Types of coronary heart disease 
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Table 2. Value of the probability of symptoms of coronary heart disease 

 
 

 
Table 3. Disease Relationship with Symptoms 
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A patient wants to make a diagnosis of coronary heart disease by answering questions according to 

the following symptoms: 

 

 
 

After the results of the answers to the questions posed, then the calculation is carried out using the 

Bayes Tteorema for each symptom: 

First define the probability value of each evidence for each hypothesis based on existing sample data 

using the Bayes probability formula. 

Probability of Symptoms 

G002 = 0,9 

G003 = 1,6 

G007 = 0,6 

G013 = 0,4 

G017 = 0,9 

G021 = 0,3 

G022 = 0,9 

G025 = 0,4 

G028 = 0,4 

a. For stable coronary heart disease without symptoms. 

G0025 = 0.2 = P (E | H1) 

G0028 = 0.2 = P (E | H9) 

Then calculate the probability value of hypothesis H without looking at any evidence, which is 

as follows: 

P (H1) = 
P (E |H1)

∑ P (E |H1)12
k=1

= 
0,2

0,4
=  0,5 

P (H2) =  
P (E |H2)

∑ P (E |H2)12
k=1

= 
0,2

0,4
=  0,5 

To find the universe can be added from the above hypothesis: 
∑       = G0025 + G002812

𝑘=1   

= 0,5+ 0,5 

= 1 

b. For Angina Pectoris 

G002 = 0,9 = P (E |H1)     G003 = 0,8 = P (E |H2) 
G007 = 0,6 = P (E |H3)     G013 = 0,4 =P (E |H4) 
G017= 0,9 = P(E|H5)        G021 = 0,3 =P(E |H5) 
G022 = 0,6=P (E|H5)          G025 = 0,2 =P(E|H5)            G028 = 0,2 =P (E|H5)  
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After obtaining the above summations, then calculating the probability value of the hypothesis 

H without looking at any evidence, namely as follows: 

P (H1) =  
P (E |H1)

∑ P (E |H1)9
k=1

= 
0,9

0,9
= 1 

P (H2) =  
P (E |H2)

∑ P (E |H2)9
k=1

= 
0,8

1,6
= 0,5 

P (H3) =  
P (E |H3)

∑ P (E |H3)9
k=1

= 
0,6

0,6
= 1 

P (H4) =  
P (E |H4)

∑ P (E |H4)9
k=1

= 
0,4

0,4
= 1 

P (H5) =  
P (E |H5)

∑ P (E |H5)9
k=1

= 
0,9

0,9
= 1 

P (H6) =  
P (E |H6)

∑ P (E |H6)9
k=1

= 
0,3

0,3
= 1 

P (H7) =  
P (E |H7)

∑ P (E |H7)9
k=1

= 
0,6

0,6
= 1 

P (H8) =  
P (E |H8)

∑ P (E |H8)9
k=1

= 
0,2

0,4
=  0,5 

P (H9) =  
P (E |H9)

∑ P (E |H9)9
k=1

= 
0,2

0,4
= 0,5 

To find the universe can be added from the above hypothesis: 
∑       = G002 + G003 + G0079

𝑘=1 + G013 + G017 + G021 + G022 + G025 + G028 

        =  1 + 0,5 + 1 + 1 + 1 + 1 + 1 + 0,5 + 0,5 

        =7,5 

c. For Acute Coronary Syndrome 
G003 = 0, 8 = P (E |H1) 

After obtaining the above summations, then calculating the probability value of the hypothesis 

H without looking at any evidence, namely as follows: 

P (H1) = 
P (E |H1)

∑ P (E |H1)11
k=1

= 
0,8

1,6
= 0,5 

To find the universe can be added from the above hypothesis: 

∑    = G003

11

𝑘=1

 

     = 0,5 

The final step is to calculate the percentage of the total value of the bayes 

 
Based on the calculation of the disease suffered by this patient is Stable Angina Pectoris with a 

percentage of 75%. 
 

4. CONCLUSION 

From the results of the expert system diagnosing coronary heart disease using the Bayes 

theorem method, several conclusions can be drawn, namely this expert system is made to help users 

to find out about coronary heart disease that is experienced based on the symptoms and rules 

determined by the expert, the expert system diagnoses the disease. Coronary heart disease was 

successfully applied using the Bayes theorem method in the inference process based on the rules 

made by experts and this research has resulted in an expert system to diagnose web-based coronary 

heart disease using the Bayes theorem method using 3 types of disease where there are 28 symptoms 

of disease. 
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