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Diagnosis of Heart Disease using Cultural Algorithm with Neural Network
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Abstract—Heart disease detection is considered as the most complicated task in the world of medical sciences. There arises a
necessity to progress the work and to develop a decision support system to find out a heart disease of a patient. To achieve a
correct and cost effective treatment computer-based and support systems can be developed to make good decision. These
information which exists contains the huge amounts of data which are organized in the form of images, text, charts and
numbers. Hence, there is necessity which is motivating to create an excellent and useful project which will help physicians and
cardiologists to predict the heart disease before it damage the health. It can be able to solve complicated enquiries for detecting
heart disease in a patient and as a result it will assist medical practitioners to make more accurate and precise clinical decisions
which traditional decision support systems were not able to decide. By providing effective and respective solution, it will

surely help to reduce costs of treatment.
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l. INTRODUCTION

Cardiovascular diseases are a major public health problem.
Such a claim corresponds to a current reality; however, it is
anticipated that cardiovascular pathologies will continue to
be an important health problem in the future, mainly due to
the increase in their prevalence in developing countries and
population aging [1].

More specifically, in high-income countries, heart disease
and cerebrovascular disease represent the first and second
leading cause of death among men and women [2]. In
Europe alone, in 2008, more than 4.3 million deaths were
attributed to cardiovascular diseases, which represented 48%
of the total number of deaths on the continent [3] However,
despite the serious problem that cardiovascular diseases
currently pose, knowledge of their main modifiable risk
factors makes prevention possible. The three most important
modifiable cardiovascular risk factors are smoking,
hypertension and hypercholesterolemia, followed by
diabetes, overweight / obesity, sedentary lifestyle [4]. The
objective of this study is to analyze the effect that the
preventive programs of the cardiovascular diseases applied
in primary care have on the avoidable hospitalization
specific of these diseases.

This section which is the | section one gives a detailed
explanation about heart disease, classification, diagnosis and
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treatment of heart disease, datamining and finally data
mining in health care is explained in this overview,
motivation and objective of the research work. Section 11
reviews about the previous work on data mining approaches
in prediction of heart disease and the problem which is been
found is explained in this research section. Section 111 shows
the shows the proposed methods which are used in the work.
Section IV mentions the details how the algorithm is been
implemented and the worked with the data and produced the
results in the Confusion Matrix for the cultural Algorithm.
Section V shows the result of the work which is been
proposed. This chapter summarizes the contributions of the
dissertation.

Il. CARDIOVASCULAR PREVENTION

Cardiovascular disease (CVD) is defined as a group of
conditions that affect the heart and blood vessels. Despite
the decreasing trend in developed countries in the last three
decades, CVD as a whole is the main cause of mortality and
hospitalization in the Spanish population [5]. Primary
cardiovascular prevention is based on the identification and
control of cardiovascular risk factors in the healthy
population, thus attempting to prevent the onset of the
disease [6].

In the coming years, there is an increase in the number of
hospitalizations for these diseases, as a result of the
technological development that will allow patients to offer
new diagnostic and therapeutic instruments, the greater
survival of patients with these health problems and the aging
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of the Spanish population [7].In 2009, hospitalizations for
CVD recorded the highest number of hospital discharges
(12.8 per 100 high). CVD were the second cause of
hospitalization among women (10.6%), only surpassed by
pregnancy, delivery and puerperium. In men, it was the first
cause of hospitalization, causing 15.3% of the total number
of care incidences in that year [8].

I1l. PROPOSED METHODOLOGY

Heart disease is often detected when a patient reaches
advanced stage of the disease. Hence the risk factors are
analyzed from various sources [9]-[10]. The dataset was
composed of 12 important risk factors which were sex, age,
family history blood pressure, Smoking Habit, alcohol
consumption, physical inactivity, diabetes, blood cholesterol,
poor diet, obesity. The system indicated whether the patient
had risk of heart disease or not. The data for 50 people was
collected from surveys done by the American Heart
Association [10]. Most of the heart disease patients had
many similarities in the risk factors [11]. Tablel shows the
identified important risk factors and the corresponding
values and their encoded values in brackets, which were
used as input to the system.

Table 1. Risk factors values and their encodings [12]

S. No. Risk Factors Values
1 Sex Male (1), Female (0)
) 20-34 (-2), 35-50 (-1), 51-60 (0),
Age (years) 61-79 (1), >79 (2)
Below 200 mg/dL - Low (-1)
Blood
3 200-239 mg/dL - Normal (0)
Cholesterol .
240 mg/dL and above - High (1)
Below 120 mm Hg- Low (-1)
Blood

4 120 to 139 mm Hg- Normal (0)
Pressure .
Above 139 mm Hg- High (-1)

Family Member diagnosed with HD -

° Hereditary Yes (1) Otherwise —No (0)
6 Smoking Yes (1) or No (0)
7 Alcohol Intake Yes (1) or No (0)
8 Physical Activity Low (-1), Normal (0) or High (-1)
9 Diabetes Yes (1) or No (0)
10 Diet Poor (-1), Normal (0) or Good (1)
11 Obesity Yes (1) or No (0)
12 Stress Yes (1) or No (0)
Output | Heart Disease Yes (1) or No (0)

© 2018, IJCSE All Rights Reserved

Vol.6(9), Sept 2018, E-ISSN: 2347-2693

Data analysis has been carried out in order to transform data
into useful form, for this the values were encoded mostly
between a range [-1, 1]. Data analysis also removed the
inconsistency and anomalies in the data. In this paper,
cultural genetically optimized Neural Network approach is
used to determine optimum number of clusters in analyzed
data. These methods are described below.

A. Diagnosis using Cultural algorithm

Cultural algorithm corresponds to modeling inspired by the
evolution of human culture [13]. Thus, just as we speak of
biological evolution as the result of a selection based on
genetic variability, we can speak of a cultural evolution
resulting from a selection exercising on the variability
Cultural development. The following figure presents the
basic CA framework.

Belief Space

ﬁ H Commu-
Acceptance Influence Func- nication
H u Protocol
/ Population Space ﬁ\
P P Adap-
Bvalua- | e > tion, Repro-
tion Inherit ‘/ductlon

Figure 1.1 CA framework [14]

As Figure 1 shows, the population space and the belief space
can evolve respectively. In the process of the CA evolution,
the population space is initialized with candidate solution
agents at random, meanwhile, the initial knowledge sources
in the belief space are built. At first the two spaces evolve
independently. Then the selected agents from the population
space are used to update the belief space. After the
knowledge sources being updated, the belief space will
reversely guide the evolution of the population space. repeat
till a termination condition has been reached.
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Table 2. Patient’s case study data in encoded form
No Age Blood Blood Hereditar | Smoking | Alcoho | Physica | Diabete Diet Obesit | Stre Heart
Cholester Pressure y | | S y SS Disease
ol Intake | Activity
1 35 High Normal No No Yes Low Yes Poor Yes Yes Yes
2 70 Low Low No No Yes High Yes Norma No No No
[
3 60 High High No No No Normal Yes Poor Yes Yes Yes
4 36 Low Normal No No No Normal No Good No No No
5 30 Low Normal No No Yes High No Norma No No No
|
6 39 Low Normal Yes No Yes High Yes Norma No Yes No
|
7 41 High Normal No No No Low No Poor Yes No No
8 70 High Normal No No Yes Low No Poor Yes No Yes
9 65 Normal High Yes Yes Yes Normal Yes Poor Yes No Yes
10 30 Normal High No Yes No Normal No Good No Yes No
11 31 Low Normal No No No High No Norma No No No
[
12 29 Low Normal No No Yes High No Good No No No
13 30 Low Normal No No Yes Normal No Norma No No No
|
14 45 Normal High Yes Yes No Normal Yes Norma Yes Yes No
|
15 25 High Normal Yes Yes Yes Low Yes Norma No No Yes
[
16 37 Normal Normal No No No Normal Yes Poor No Yes No
17 37 Normal High No Yes Yes High No Poor No Yes No
18 53 High Low No Yes No Normal Yes Norma No Yes No
[
19 57 High Normal No Yes No Low No Poor Yes Yes Yes
20 52 High Low No No No Normal Yes Poor Yes No No
21 48 Normal Normal Yes Yes Yes Normal No Norma No No Yes
|
22 62 High High No Yes Yes Normal Yes Norma No No Yes
[
23 56 Normal High No Yes Yes Low No Poor Yes Yes Yes
24 27 Low Normal No No No High No Good No No No
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The data for risk factors related to heart diseases collected from 50 people is provided in Table 2

No | S | Age Blood Blood Hereditar | Smoking | Alcohol | Physical | Diabetes Diet Obesity | Stres Heart
i Cholaleste ro | Pressure y Intake | Activity S Disease
25 | M| 33 Normal Normal No No No Normal Yes Good No No No
26 F 33 Normal Normal No No Yes Low Yes Poor No Yes No
27 M 37 High Normal No No Yes Normal No Normal No Yes No
28 | M| 43 Normal High No No No Normal Yes Poor Yes Yes Yes
29 | M| 46 Low Normal No No No Normal Yes Poor Yes Yes No
30 F 36 Low Normal No No No Normal No Normal No No No
31 F 29 Low Normal No No No Normal No Good No No No
32 F 47 Normal Normal No No Yes High Yes Normal No Yes No
33 M 58 High High No Yes Yes Normal Yes Normal No Yes Yes
34 | M| 44 High Normal Yes Yes Yes Normal No Normal Yes Yes Yes
35 F 36 Normal High No No No Normal No Good Yes No Yes
36 M 42 Low Normal Yes No Yes Low No Poor No Yes No
37 F 25 Low Normal No No No High No Poor No No No
38 F 28 Low Normal No No Yes High No Normal No No No
39 F 26 Low Normal Yes No No Normal No Normal Yes No Yes
40 | M| 28 Low Normal No No No Normal No Poor No No No
41 F 45 High Normal No No Yes Low Yes Poor Yes Yes Yes
42 | M| 63 Low Low No No Yes High Yes Good No No No
43 F 55 High High No No No Normal Yes Normal Yes Yes Yes
44 F 44 Low Normal No No No Normal No Normal No No No
45 M 35 Low Normal No No Yes High No Normal No No No
46 F 42 Normal Normal No No Yes High Yes Good No No No
47 F 43 Normal Normal No No No Low No Poor Yes No No
48 M 65 Normal Normal No No Yes Low No Normal Yes Yes Yes
49 M 74 Normal High No Yes Yes Normal Yes Normal Yes Yes Yes
50 M 36 Normal High No Yes No Normal No Poor No No No
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IV. SIMULATION AND RESULTS

The performance of proposed technique has been studied by
means of MATLAB simulation.

Heart disease

Without disease

Output Class

Heart disease ~ Without disease
Target Class

Figure 2. Confusion matrix for Cultural Algorithm

The row and column are the labels for detection and no
detection of heart disease from database. There are 2 sets of
classes and each class having different set of detection. Total
15 samples of patients are taken out of which 4 patients are
classified correctly and none of the samples were
misclassified but in normal category 10 samples are
classified correctly out of 15 samples and 1 sample is
misclassified. The confusion plot indicates the accuracy i.e.
93.3% for this approach.

e Population Size=30

e  Acceptance ratio=0.40

e Alpha=0.3

e Maximum iteration to solution=50
According to the above Confusion Matrix, we have,
M=4, N=0, O=1, P=10
And we know that, Total=M+N+O+P,
So, substituting the values on the formulas we get,
(4/4+0)*100=100%
(0/4+0)*100=0%

(1/1+10)*100=9.1%
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(10/1+10)*100=90.9%

(4/4+1)*100=80.0%

(1/4+1)*100=20.0%

(0/0+10)*100=0%

(10/0+10)*100=100%

Now, on substituting the values to obtain accuracy,
Accuracy= P+M / Total

Accuracy= [(4+10)/4+0+1+10]*100

Accuracy=93.33%

Hence, it’s provided the same results as obtained manually.

In

V. CONCLUSION AND FUTURE WORK

this paper, Cultural Algorithms are a class of models

derived from the cultural evolution process. The weights
which are used for back-propagation can be optimized first
and then given as input to our network to give much better
results and it was found that it is effective to predict the risk

of

heart disease when the person provide the required

attributes value. On observing the confusion matrix, it was
found that the CA based approach with the accuracy of
93.3%.
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