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Abstract 

Heart disease, often known as cardiovascular illness, encompasses a broad range of heart-related disorders and has 

emerged as the leading cause of mortality during the last few decades everywhere in the globe. Numerous hazards are 

linked to cardiovascular disease, and timely, effective, and practical methods for making an early diagnosis are 

required for effective and efficient treatment. In this study, we describe a novel clustering technique for data that is 

unreliable clustering called neutrosophic c-means (NCM), which draws inspiration from both fuzzy c-means and the 

neutrosophic set architecture. The NCM is used to predict heart disease. There are four different databases included 

in the collection, all of which were created in 1988: Cleveland, Hungary, Switzerland, and Long Beach V. There are 

76 qualities total, such as the anticipated characteristic, however only 14 have been used in any of the published trials. 
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1. Introduction  

In the past ten years, cardiovascular disease has been the leading cause of mortality globally. According to the World 

Health Organization, cardiovascular disease is the leading cause of mortality globally, accounting for roughly 17.9 

million fatalities annually. Eighty percent of these deaths are attributable to coronary artery disease and cerebral 

stroke[1], [2]. Countries with low and intermediate incomes tend to have the highest mortality rates. Heart disease has 

several causes, including lifestyle choices, family history, and even one's occupation[3]–[5]. Many physiological 

variables, including obesity, hypertension, high cholesterol levels, and preexisting cardiac diseases, as well as 

behavioral risk factors including smoking, excessive alcohol and caffeine usage, stress, and physical inactivity, 

predispose individuals to cardiovascular disease. Diagnosing heart disease quickly, accurately, and early is critical for 

initiating lifesaving preventative steps[6]–[8]. 

Iteratively minimizing a cost function yields membership levels of the data, with the caveat that the sum of 

membership levels across the clusters for every information must equal 1. The fuzzy c-means algorithm (FCM) is a 

popular fuzzy clustering algorithm[9], [10]. The FCM technique has various shortcomings, including the fact that it 

attempts to minimize intra-cluster variance as well, sharing the same issues as the k-means approach, where the 

minimum is a local minimum and the results are very sensitive to the initializations. The FCM method is also very 

vulnerable to background noise[11]–[13]. There might be a large population of "noise points." Because it is sensitive 
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to the distance measure used, the method known as FCM cannot differentiate between extremely probable and highly 

unlikely outcomes[14], [15]. 

There's a new school of thought called neutrophilic set (NS) that studies the genesis, range, and impact of neutralities, 

as well as how they interact with various ideational spectrum[16],[17]. Neutrosophic sets consist of three elements: 

the element E, its antithesis Anti-E, and the neutrality Neut-E, which is neither E nor Anti-E[18]. Three memberships 

are used to quantify the degree to which E is true, uncertain, or false[19], [20]. Neutrosophic theory, built on this 

defining feature, offers a potent instrument for dealing with uncertainty and has been put to use in a wide range of 

fields[21]. 

When it comes to border pixels and anomalies, the Neutrosophic C-means Clustering Method (NCM) offers a 

significant improvement over the standard FCM. However, the NCM model is incapable of producing reliable 

segmentation results in the absence of geographical information[22], [23]. 

Millions of individuals suffer from cardiovascular disease, and it continues to be the leading global killer. Professional, 

trustworthy, and computer-aided medical diagnosis is essential for lowering the successful price of diagnostic testing. 

The software technique known as "NCM" allows computers to construct and categorize a wide range of properties. In 

this study, we use clustering methods to the problem of cardiac illness prognosis.  

 

2. Neutrosophic C-Means Clustering  

Conventional approaches to cluster analysis just characterize the extent to which each group exists. Indeed, for certain 

samples, especially those at the transition zone between two groups, it is not always clear to what category they should 

be assigned. The centers of the various clusters will be off if an unbreakable partition is formed[24]–[26]. 

Taking into account clustering with uncertainty, we create an entirely novel function with objectives and membership 

as[27],[28]. 
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Where 𝑢4𝑗 refers to mean of any two groups, 𝜗 used to manage the amount of objects.  

We can simply the previous equation into a simple equation as: 
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3. Analysis and Results  

The purpose of this study is to determine the likelihood that a certain patient would acquire cardiovascular disease. 

The focus of this study was NCM. First make data description of dataset as shown in Table 1. From Table 1, the 

number of patients are 302. The 25% of target class are 0. The 50% of target class are 1.  

 

Table 1: Data description of dataset. 

 age trestbps chol thalach oldpeak target 

count 302.00000 302.000000 302.000000 302.000000 302.000000 302.000000 

mean 54.42053 131.602649 246.500000 149.569536 1.043046 0.543046 

td 9.04797 17.563394 51.753489 22.903527 1.161452 0.498970 

min 29.00000 94.000000 126.000000 71.000000 0.000000 0.000000 

25% 48.00000 120.000000 211.000000 133.250000 0.000000 0.000000 

50% 55.50000 130.000000 240.500000 152.500000 0.800000 1.000000 

75% 61.00000 140.000000 274.750000 166.000000 1.600000 1.000000 

max 77.00000 200.000000 564.000000 202.000000 6.200000 1.000000 

 

Figure 1. Shows the analysis of the dataset by the boxplot. 
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Figure 1: The boxplot analysis of the dataset. 

Table 2 shows the classes with true and classes with NCM. In cell 0 to 4 the NCM predicted 0 class and the output is 

0. From cell 5-9 the NCM predicted with 1 class and the true class is 1.  

Table 2: The predicted class with NCM and true class. 

 age sex cp trestbps chol fbs restecg thalach exang oldpeak slope ca thal target NCM 

0 52 1 0 125 212 0 1 168 0 1.0 2 2 3 0 0 

1 70 1 0 145 174 0 1 125 1 2.6 0 0 3 0 0 

2 55 1 0 160 289 0 0 145 1 0.8 1 1 3 0 0 

3 46 1 0 120 249 0 0 144 0 0.8 2 0 3 0 0 

4 54 1 0 122 286 0 0 116 1 3.2 1 2 2 0 0 

5 58 0 0 100 248 0 0 122 0 1.0 1 0 2 1 1 

6 34 0 1 118 210 0 1 192 0 0.7 2 0 2 1 1 

7 51 0 2 140 308 0 0 142 0 1.5 2 1 2 1 1 
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8 50 0 1 120 244 0 1 162 0 1.1 2 0 2 1 1 

9 58 1 2 140 211 1 0 165 0 0.0 2 0 2 1 1 

 

 

Figure 2 shows the number of classes 0 and 1 to target class. The class 0 is less than the class 1.  

 

 

Figure 2: The target class. 

 

4. Conclusion  

Heart attacks and other consequences of heart disease are a serious hazard to human life. The relevance of the NCM 

approach in illness prediction is based on its potential for a high accuracy rate. Here, we put the NCM method for 

heart disease diagnosis to the test using a real-world dataset. NCM has been offered as a means to segment data, 

particularly material that is imprecise or ambiguous. The extent of each group is all that can be described using the 

standard techniques. Some samples lie on the cusp between two categories, making it hard to assign a definitive label 

to them. Furthermore, calculating memberships leads to off-target group zeniths. To counteract these shortcomings of 

conventional partitioning methods, NCM was developed. The suggested NCM method is evaluated on two different 

tasks: data clustering and picture segmentation. 
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