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                     Abstract
Knowledge Graphs have been shown to be useful tools for integrating multiple medical knowledge sources, and to support such tasks as medical decision making, literature retrieval, determining healthcare quality indicators, co-morbodity analysis and many others. A large number of medical knowledge sources have by now been converted to knowledge graphs, covering everything from drugs to trials and from vocabularies to gene-disease associations. Such knowledge graphs have typically been generic, covering very large areas of medicine. (e.g. all of internal medicine, or arbitrary drugs, arbitrary trials, etc.). This has had the effect that such knowledge graphs become prohibitively large, hampering both efficiency for machines and usability for people. In this paper we show how we use multiple large knowledge sources to construct a much smaller knowledge graph that is focussed on single disease (in our case major depression disorder). Such a disease-centric knowledge-graph makes it more convenient for doctors (in our case psychiatric doctors) to explore the relationship among various knowledge resources and to answer realistic clinical queries (This paper is an extended version of [1].).




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

                            

                        

                        
                            
                                
                                    Access this chapter

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
  
   
    
     	
       
        Chapter
      
	
       
        USD 29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter 
       
       
     

    

    
     	
       
        eBook
      
	
       USD 39.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as EPUB and PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook 
       
       
     

    

    
     	
       
        Softcover Book
      
	
       USD 54.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book 
       
       
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only

  

 

 
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        
                    

                    

                    
                        
                    

                    

                    

                     Notes
	1.
            http://bio2rdf.org/.


	2.
            http://linkedlifedata.com/.


	3.
                          https://www.ncbi.nlm.nih.gov/pubmed/?term=depression.
                        


	4.
                  https://clinicaltrials.gov.


	5.
                          https://www.drugbank.ca/.
                        


	6.
                          http://sideeffects.embl.de/.
                        


	7.
                  https://bioportal.bioontology.org/annotator.





 References
	Huang, Z., Yang, J., van Harmelen, F., Hu, Q.: Constructing disease-centric knowledge graphs: a case study for depression (short version). In: Proceedings of the 2017 International Conference of Artificial Intelligence in Medicine (2017)

                        Google Scholar 
                

	Ferrari, A., Somerville, A., Baxter, A., Norman, R., SB Patten, T.V., Whiteford, H.: Global variation in the prevalence and incidence of major depressive disorder: a systematic review of the epidemiological literature. Psychol. Med. 43(3), 471–481 (2013)
Article 
    
                    Google Scholar 
                

	Cyganiak, R., Wood, D., Lanthaler, M.: RDF 1.1 concepts and abstract syntax (2014)

                        Google Scholar 
                

	Goodwin, T., Harabagi, S.M.: Automatic generation of a qualified medical knowledge graph and its usage for retrieving patient cohorts from electronic medical records. In: IEEE Seventh International Conference on Semantic Computing (2013)

                        Google Scholar 
                

	Panahiazar, M., Taslimitehrani, V., Jadhav, A., Pathak, J.: Empowering personalized medicine with big data and semantic web technology: Promises, challenges, and use cases. In: IEEE International Conference on Big Data (2014)

                        Google Scholar 
                

	Zamborlini, V., Hoekstra, R., Silveira, M.D., Pruski, C., ten Teije, A., van Harmelen, F.: Inferring recommendation interactions in clinical guidelines. Semantic Web 7(4), 421–446 (2016)
Article 
    
                    Google Scholar 
                

	Jovanovik, M., Trajanov, D.: Consolidating drug data on a global scale using linked data. J. Biomed. Semant. 8(1), 3 (2017)
Article 
    
                    Google Scholar 
                

	Huang, Z., ten Teije, A., van Harmelen, F., Ait-Mokhtar, S.: Semantic representation of evidence-based clinical guidelines. In: Proceedings of 6th International Workshop on Knowledge Representation for Health Care (KR4HC 2014) (2014)

                        Google Scholar 
                

	Huang, Z., van Harmelen, F., ten Teije, A., Dentler, K.: Knowledge-based patient data generation. In: Riaño, D., Lenz, R., Miksch, S., Peleg, M., Reichert, M., ten Teije, A. (eds.) KR4HC/ProHealth -2013. LNCS, vol. 8268, pp. 83–96. Springer, Cham (2013). doi:10.1007/978-3-319-03916-9_7
        
Chapter 
    
                    Google Scholar 
                

	Ait-Mokhtar, S., Bruijn, B.D., Hagege, C., Rupi, P.: Intermediary-stage ie components, D3.5. Technical report, EURECA Project (2014)

                        Google Scholar 
                

	Khiari, A.: Identification of variants of compound terms, master thesis. Technical report, Universit Paul Sabatier, Toulouse (2015)

                        Google Scholar 
                

	Aronson, A.R., Lang, F.: An overview of metamap: historical perspective and recent advances. J. Am. Med. Inform. Assoc.: JAMIA 17(3), 229–236 (2010)
Article 
    
                    Google Scholar 
                

	Huang, Z., ten Teije, A., van Harmelen, F.: SemanticCT: a semantically-enabled system for clinical trials. In: Riaño, D., Lenz, R., Miksch, S., Peleg, M., Reichert, M., ten Teije, A. (eds.) KR4HC/ProHealth -2013. LNCS, vol. 8268, pp. 11–25. Springer, Cham (2013). doi:10.1007/978-3-319-03916-9_2
        
Chapter 
    
                    Google Scholar 
                

	Fensel, D., van Harmelen, F., Andersson, B., Brennan, P., Cunningham, H., Della Valle, E., Fischer, F., Huang, Z., Kiryakov, A., Lee, T., School, L., Tresp, V., Wesner, S., Witbrock, M., Zhong, N.: Towards LarKC: a platform for web-scale reasoning. In: Proceedings of the IEEE International Conference on Semantic Computing (ICSC 2008). IEEE Computer Society Press, CA (2008)

                        Google Scholar 
                

	Huang, Z., den Teije, A., van Harmelen, F.: Rule-based formalization of eligibility criteria for clinical trials. In: Proceedings of the 14th Conference on Artificial Intelligence in Medicine (AIME 2013) (2013)

                        Google Scholar 
                

	Paulheim, H.: Knowledge graph refinement: a survey of approaches and evaluation methods. Semantic Web 8(3), 489–508 (2017)
Article 
    
                    Google Scholar 
                


Download references




 Acknowledgments
This work is partially supported by the Dutch national project COMMIT/Data2Semantics, the major international cooperation project No.61420106005 funded by National Natural Science Foundation of China, and the NWO-funded Project Re-Search. The fourth author is funded by the China Scholarship Council.


 Author information
Authors and Affiliations
	Department of Computer Science, VU University Amsterdam, Amsterdam, The Netherlands
Zhisheng Huang, Frank van Harmelen & Qing Hu

	Beijing Anding Hospital, Beijing, China
Jie Yang


Authors	Zhisheng HuangView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jie YangView author publications
You can also search for this author in
                        PubMed Google Scholar



	Frank van HarmelenView author publications
You can also search for this author in
                        PubMed Google Scholar



	Qing HuView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Zhisheng Huang .


 Editor information
Editors and Affiliations
	Centre for Applied Informatics, Victoria University, Melbourne, Victoria, Australia
Siuly Siuly 

	Vrije University of Amsterdam, Amsterdam, The Netherlands
Zhisheng Huang 

	University of Nottingham, Nottingham, United Kingdom
Uwe Aickelin 

	Swinburne University of Technology, Melbourne, Victoria, Australia
Rui Zhou 

	Victoria University, Melbourne, Victoria, Australia
Hua Wang 

	Victoria University, Melbourne, Victoria, Australia
Yanchun Zhang 

	Institute for High Energy Physics, Protvino, Russia
Stanislav Klimenko 




 Rights and permissions
Reprints and permissions


 Copyright information
© 2017 Springer International Publishing AG


 About this paper
Cite this paper
Huang, Z., Yang, J., van Harmelen, F., Hu, Q. (2017).  Constructing Knowledge Graphs of Depression.

                     In: Siuly, S., et al. Health Information Science. HIS 2017. Lecture Notes in Computer Science(), vol 10594. Springer, Cham. https://doi.org/10.1007/978-3-319-69182-4_16
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-3-319-69182-4_16

	Published: 11 October 2017

	
                            Publisher Name: Springer, Cham

	
                                Print ISBN: 978-3-319-69181-7

	
                                Online ISBN: 978-3-319-69182-4

	eBook Packages: Computer ScienceComputer Science (R0)


Share this paper
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
                            







 Publish with us
Policies and ethics



                    
    

                    
                

            
        

        
            
                
                    
                


                
                    
                        

                        
                            
                                
                                    Access this chapter

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
  
   
    
     	
       
        Chapter
      
	
       
        USD 29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter 
       
       
     

    

    
     	
       
        eBook
      
	
       USD 39.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as EPUB and PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook 
       
       
     

    

    
     	
       
        Softcover Book
      
	
       USD 54.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book 
       
       
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only

  

 

 
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        
                    

                    

                    

                    

                


            
        

    

    
        
    


    
        
            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
						
						
					


		
	
	
		
			
				
					
					3.215.186.75
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    



