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                    Abstract
Heart disease, alternatively known as cardiovascular disease, encases various conditions that impact the heart and is the primary basis of death worldwide over the span of the past few decades. It associates many risk factors in heart disease and a need of the time to get accurate, reliable, and sensible approaches to make an early diagnosis to achieve prompt management of the disease. Data mining is a commonly used technique for processing enormous data in the healthcare domain. Researchers apply several data mining and machine learning techniques to analyse huge complex medical data, helping healthcare professionals to predict heart disease. This research paper presents various attributes related to heart disease, and the model on basis of supervised learning algorithms as Naïve Bayes, decision tree, K-nearest neighbor, and random forest algorithm. It uses the existing dataset from the Cleveland database of UCI repository of heart disease patients. The dataset comprises 303 instances and 76 attributes. Of these 76 attributes, only 14 attributes are considered for testing, important to substantiate the performance of different algorithms. This research paper aims to envision the probability of developing heart disease in the patients. The results portray that the highest accuracy score is achieved with K-nearest neighbor.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Artificial intelligence in disease diagnosis: a systematic literature review, synthesizing framework and future research agenda
                                        
                                    

                                    
                                        Article
                                        
                                         13 January 2022
                                    

                                

                                Yogesh Kumar, Apeksha Koul, … Muhammad Fazal Ijaz

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A Review on Random Forest: An Ensemble Classifier
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2019
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Comparing different supervised machine learning algorithms for disease prediction
                                        
                                    

                                    
                                        Article
                                         Open access
                                         21 December 2019
                                    

                                

                                Shahadat Uddin, Arif Khan, … Mohammad Ali Moni

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Seckeler MD, Hoke TR. The worldwide epidemiology of acute rheumatic fever and rheumatic heart disease. Clin Epidemiol. 2011;3:67.
Article 
    
                    Google Scholar 
                

	Gaziano TA, Bitton A, Anand S, Abrahams-Gessel S, Murphy A. Growing epidemic of coronary heart disease in low-and middle-income countries. Curr Probl Cardiol. 2010;35(2):72–115.
Article 
    
                    Google Scholar 
                

	Weng SF, Reps J, Kai J, Garibaldi JM, Qureshi N. Can machine-learning improve cardiovascular risk prediction using routine clinical data? PLoS ONE. 2017;12(4):e0174944.
Article 
    
                    Google Scholar 
                

	Ramalingam VV, Dandapath A, Raja MK. Heart disease prediction using machine learning techniques: a survey. Int J Eng Technol. 2018;7(2.8):684–7.
Article 
    
                    Google Scholar 
                

	Patel J, TejalUpadhyay D, Patel S. Heart disease prediction using machine learning and data mining technique. Heart Dis. 2015;7(1):129–37.

                    Google Scholar 
                

	Fatima M, Pasha M. Survey of machine learning algorithms for disease diagnostic. J Intell Learn Syst Appl. 2017;9:1–16. https://doi.org/10.4236/jilsa.2017.91001.
Article 
    
                    Google Scholar 
                

	Pahwa K, Kumar R. Prediction of heart disease using hybrid technique for selecting features. In: 2017 4th IEEE Uttar Pradesh section international conference on electrical, computer and electronics (UPCON). IEEE. p. 500–504.

	Pouriyeh S, Vahid S, Sannino G, De Pietro G, Arabnia H, Gutierrez J. A comprehensive investigation and comparison of machine learning techniques in the domain of heart disease. In: 2017 IEEE symposium on computers and communications (ISCC). IEEE. p. 204–207.

	Chauhan R, Bajaj P, Choudhary K, Gigras Y. Framework to predict health diseases using attribute selection mechanism. In: 2015 2nd international conference on computing for sustainable global development (INDIACom). IEEE. p. 1880–84.

	Bouali H, Akaichi J. Comparative study of different classification techniques: heart disease use case. In: 2014 13th international conference on machine learning and applications. IEEE. p. 482–86.

	Xu S, Zhang Z, Wang D, Hu J, Duan X, Zhu T. Cardiovascular risk prediction method based on CFS subset evaluation and random forest classification framework. In: 2017 IEEE 2nd international conference on big data analysis (ICBDA). IEEE. p. 228–32.

	Otoom AF, Abdallah EE, Kilani Y, Kefaye A, Ashour M. Effective diagnosis and monitoring of heart disease. Int J Softw Eng Appl. 2015;9(1):143–56.

                    Google Scholar 
                

	Vembandasamy K, Sasipriya R, Deepa E. Heart diseases detection using Naive Bayes algorithm. Int J Innov Sci Eng Technol. 2015;2(9):441–4.

                    Google Scholar 
                

	Chaurasia V, Pal S. Data mining approach to detect heart diseases. Int J Adv Comput Sci Inf Technol (IJACSIT). 2014;2:56–66.

                    Google Scholar 
                

	Parthiban G, Srivatsa SK. Applying machine learning methods in diagnosing heart disease for diabetic patients. Int J Appl Inf Syst (IJAIS). 2012;3(7):25–30.

                    Google Scholar 
                

	Deepika K, Seema S. Predictive analytics to prevent and control chronic diseases. In: 2016 2nd international conference on applied and theoretical computing and communication technology (iCATccT). IEEE. p. 381–86.

	Dwivedi AK. Performance evaluation of different machine learning techniques for prediction of heart disease. Neural Comput Appl. 2018;29(10):685–693.
Article 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Computer Engineering Department, School of Technology, Pandit Deendayal Petroleum University, Raisan, Gandhinagar, 382007, India
Devansh Shah, Samir Patel & Santosh Kumar Bharti


Authors	Devansh ShahView author publications
You can also search for this author in
                        PubMed Google Scholar



	Samir PatelView author publications
You can also search for this author in
                        PubMed Google Scholar



	Santosh Kumar BhartiView author publications
You can also search for this author in
                        PubMed Google Scholar





Contributions
All authors have equal contribution to this study and all authors have read and approved the final manuscript.
Corresponding author
Correspondence to
                Devansh Shah.


Ethics declarations

              
              
                Conflict of interest

                The authors declare that they have no competing interest.

              
            

Additional information
Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.
This article is part of the topical collection “Advances in Computational Approaches for Artificial Intelligence, Image Processing, IoT and Cloud Applications” guest edited by Bhanu Prakash K N and M. Shivakumar”.


Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Shah, D., Patel, S. & Bharti, S.K. Heart Disease Prediction using Machine Learning Techniques.
                    SN COMPUT. SCI. 1, 345 (2020). https://doi.org/10.1007/s42979-020-00365-y
Download citation
	Received: 27 September 2020

	Accepted: 02 October 2020

	Published: 16 October 2020

	DOI: https://doi.org/10.1007/s42979-020-00365-y


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Heart disease prediction
	Data mining
	Decision tree
	Naïve Bayes
	K-NN
	Random forest
	Machine learning








                    
                

            

            
                
                    

                    
                        
                            
    
        
            
                Associated Content

                
                    
                        
                        Part of a collection:

                        
                        
                            Advances in Computational Approaches for Artificial Intelligence, Image Processing, IoT and Cloud Applications
                        

                    

                
            

        
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					54.242.250.80
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    