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                    Abstract
Background
We assessed secular trends in the burden of ischaemic heart disease (IHD), stroke, and dementia in the Organization for Economic Co-operation and Development (OECD) countries.
Methods
Using the Global Burden of Disease (GBD) Study 2017, we compared sex-specific and age-standardized rates of disability-adjusted life years (DALY); mortality, incidence, and prevalence of IHD and stroke; and dementia per 100,000 people, in the world, OECD countries, and Canada.
Results
From 1990 to 2017, the crude incidence number of IHD, stroke, and dementia increased 52%, 76%, and 113%, respectively. Likewise, the prevalence of IHD (75%), stroke (95%), and dementia (119%) increased worldwide. In addition during the study period, the crude global number of deaths of IHD increased 52%, stroke by 41%, and dementia by 146% (9, 6, and 3 million deaths in 2017, respectively). Despite an increase in the crude number of these diseases, the global age-standardized incidence rate of IHD, stroke, and dementia decreased by −27%, − 11%, and − 5%, respectively. Moreover, there was a decline in their age-standardized DALY rates (− 1.17%, − 1.32%, and − 0.23% per year, respectively) and death rates (− 1.29%, − 1.46%, and − 0.17% per year, respectively), with sharper downward trends in Canada and OECD countries. Almost all trends flattened during the last decade.
Conclusions
From 1990 to 2017, the age-standardized burden of IHD, stroke, and dementia decreased, more prominently in OECD countries than the world. However, their rising crude numbers mainly due to population growth and ageing require urgent identification of reversible risk and protective factors.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Temporal and spatial trends of ischemic heart disease burden in Chinese and subgroup populations from 1990 to 2016: socio-economical data from the 2016 global burden of disease study
                                        
                                    

                                    
                                        Article
                                         Open access
                                         24 May 2020
                                    

                                

                                Chenran Wang, Chunping Wang, … Shiwei Liu

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Risk and sex-specific trends of dementia and stroke in Italy Compared to European and high-income countries and the world: global implications
                                        
                                    

                                    
                                        Article
                                        
                                         23 February 2024
                                    

                                

                                Abolfazl Avan, Antonia Nucera, … Vladimir Hachinski

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Systematic Analysis of the Global, Regional and National Burden of Cardiovascular Diseases from 1990 to 2017
                                        
                                    

                                    
                                        Article
                                         Open access
                                         13 December 2021
                                    

                                

                                Zhenkun Wang, Aihua Du, … Jifa Hu

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	GBD 2016 Causes of Death Collaborators (2017) Global, regional, and national age-sex specific mortality for 264 causes of death, 1980-2016: a systematic analysis for the global burden of disease study 2016. Lancet 390(10100):1151–1210
Article 
    
                    Google Scholar 
                

	Roth GA et al (2017) Global, regional, and national burden of cardiovascular diseases for 10 causes, 1990 to 2015. J Am Coll Cardiol 70(1):1–25
Article 
    
                    Google Scholar 
                

	Avan A et al (2019) Socioeconomic status and stroke incidence, prevalence, mortality, and worldwide burden: an ecological analysis from the global burden of disease study 2017. BMC Med 17(1):1–30
Article 
    
                    Google Scholar 
                

	GBD 2016 Lifetime Risk of Stroke Collaborators (2018) Global, regional, and country-specific lifetime risks of stroke, 1990 and 2016. N Engl J Med 379(25):2429–2437
Article 
    
                    Google Scholar 
                

	Feigin VL et al (2019) Global, regional, and national burden of neurological disorders, 1990–2016: a systematic analysis for the global burden of disease study 2016. The Lancet Neurology 18(5):459–480
Article 
    
                    Google Scholar 
                

	Solomon A et al (2014) Advances in the prevention of Alzheimer’s disease and dementia. J Intern Med 275(3):229–250
Article 
    CAS 
    
                    Google Scholar 
                

	Dhamoon MS et al (2007) Risk of myocardial infarction or vascular death after first ischemic stroke: the northern Manhattan study. Stroke 38(6):1752–1758
Article 
    
                    Google Scholar 
                

	Azarpazhooh MR et al (2018) Concomitant vascular and neurodegenerative pathologies double the risk of dementia. Alzheimers Dement 14(2):148–156
Article 
    
                    Google Scholar 
                

	Schneider JA et al (2007) Mixed brain pathologies account for most dementia cases in community-dwelling older persons. Neurology 69(24):2197–2204
Article 
    
                    Google Scholar 
                

	Kuźma E et al (2018) Stroke and dementia risk: a systematic review and meta-analysis. Alzheimers Dement 14(11):1416–1426
Article 
    
                    Google Scholar 
                

	Feigin VL et al (2016) Global burden of stroke and risk factors in 188 countries, during 1990–2013: a systematic analysis for the global burden of disease study 2013. The Lancet Neurology 15(9):913–924
Article 
    
                    Google Scholar 
                

	Webster F et al (2011) Organized outpatient care: stroke prevention clinic referrals are associated with reduced mortality after transient ischemic attack and ischemic stroke. Stroke 42(11):3176–3182
Article 
    
                    Google Scholar 
                

	Hachinski V et al (2019) Preventing dementia by preventing stroke: the Berlin manifesto. Alzheimers Dement 15(7):961–984
Article 
    
                    Google Scholar 
                

	Hachinski V (2015) Stroke and potentially preventable dementias proclamation: updated world stroke day proclamation. Am Heart Assoc

	Hachinski V (2016) Correction. World stroke organization. Stroke and potentially preventable dementias proclamation: updated world stroke day proclamation. Stroke 47(2):e37
CAS 
    PubMed 
    
                    Google Scholar 
                

	Hachinski V, W.S. Organization (2015) World stroke day proclamation: updated, Wiley Online Library

	Sposato LA et al (2015) Declining incidence of stroke and dementia: coincidence or prevention opportunity? JAMA neurology 72(12):1529–1531
Article 
    
                    Google Scholar 
                

	Cerasuolo JO et al (2019) Evidence of concomitantly increasing stroke and dementia prevalence among those 80 years and older in Ontario, Canada, 2003-04 to 2012-13. Can J Neurol Sci 46(1):105–107
Article 
    
                    Google Scholar 
                

	Xie W et al (2019) Cognitive decline before and after incident coronary events. J Am Coll Cardiol 73(24):3041–3050
Article 
    
                    Google Scholar 
                

	Global Burden of Disease Collaborative Network (2018) Global burden of disease study 2017 (GBD 2017) results

	World Development Report 1993: Investing in Health. Commun Dis Rep CDR Wkly, 1993. 3(30)

	National cancer Institue. Joinpoint Regression Program. Available from: https://surveillance.cancer.gov/joinpoint/

	Lerman P (1980) Fitting segmented regression models by grid search. J R Stat Soc: Ser C: Appl Stat 29(1):77–84

                    Google Scholar 
                

	Number of Joinpoints — Joinpoint Help System 4.7.0.0. Available from: https://surveillance.cancer.gov/help/joinpoint/setting-parameters/method-and-parameters-tab/number-of-joinpoints

	Hachinski V (1992) Preventable senility: a call for action against the. Lancet 340:645
Article 
    CAS 
    
                    Google Scholar 
                

	Ferri CP et al (2005) Global prevalence of dementia: a Delphi consensus study. Lancet 366(9503):2112–2117
Article 
    
                    Google Scholar 
                

	Roehr S et al (2018) Is dementia incidence declining in high-income countries? A systematic review and meta-analysis. Clinical epidemiology 10:1233
Article 
    
                    Google Scholar 
                

	Iadecola C et al (2019) Vascular cognitive impairment and dementia: JACC scientific expert panel. J Am Coll Cardiol 73(25):3326–3344
Article 
    
                    Google Scholar 
                

	Feigin VL, Norrving B, Mensah GA (2017) Global burden of stroke. Circ Res 120(3):439–448
Article 
    CAS 
    
                    Google Scholar 
                

	Jin Y-P et al (2006) The reciprocal risks of stroke and cognitive impairment in an elderly population. Alzheimers Dement 2(3):171–178
Article 
    
                    Google Scholar 
                

	Universal health coverage (UHC) November 4, 2019]; Available from: https://www.who.int/news-room/fact-sheets/detail/universal-health-coverage-(uhc)

	Lozano R et al (2020) Measuring universal health coverage based on an index of effective coverage of health services in 204 countries and territories, 1990–2019: a systematic analysis for the global burden of disease study 2019. Lancet 396(10258):1250–1284
Article 
    
                    Google Scholar 
                

	Lewis M et al (2006) Has Ontario’s stroke system really made a difference. Healthc Q 9(4):50–59
Article 
    
                    Google Scholar 
                

	McAlister FA et al (2013) The impact of cardiovascular risk-factor profiles on blood pressure control rates in adults from Canada and the United States. Can J Cardiol 29(5):598–605
Article 
    
                    Google Scholar 
                

	Wolf-Maier K et al (2003) Hypertension prevalence and blood pressure levels in 6 European countries, Canada, and the United States. Jama 289(18):2363–2369
Article 
    
                    Google Scholar 
                

	Spence JD (2016) Metabolic vitamin B12 deficiency: a missed opportunity to prevent dementia and stroke. Nutr Res 36(2):109–116
Article 
    CAS 
    
                    Google Scholar 
                

	Spence JD, Yi Q, Hankey GJ (2017) B vitamins in stroke prevention: time to reconsider. The Lancet Neurology 16(9):750–760
Article 
    CAS 
    
                    Google Scholar 
                

	Hackam DG, Spence JD (2018) Decline in the severity of carotid atherosclerosis and associated risk factors from 2002 to 2014. Stroke 49(11):2786–2788
Article 
    
                    Google Scholar 
                

	Smith AD, Refsum H (2016) Homocysteine, B vitamins, and cognitive impairment. Annu Rev Nutr 36(1):211–239
Article 
    CAS 
    
                    Google Scholar 
                

	Morovatdar N et al (2019) Socioeconomic status and long-term stroke mortality, recurrence and disability in Iran: the Mashhad stroke incidence study. Neuroepidemiology 53(1–2):27–31
Article 
    
                    Google Scholar 
                

	Spence JD, Hackam DG (2010) Treating arteries instead of risk factors: a paradigm change in management of atherosclerosis. Stroke 41(6):1193–1199
Article 
    
                    Google Scholar 
                


Download references




Availability of data and material
The datasets generated and/or analysed during the current study are available in the Global Burden of Disease Collaborative Network. Global Burden of Disease Study 2017 (GBD 2017) Results. Seattle, United States: Institute for Health Metrics and Evaluation (IHME). 2019. http://ghdx.healthdata.org/gbd-results-tool. Accessed 22 April 2019.


Author information
Authors and Affiliations
	Clinical Research Development Unit, Imam Reza Hospital, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran
Negar Morovatdar

	Department of Public Health, Mashhad University of Medical Sciences, Mashhad, Iran
Abolfazl Avan

	Stroke Prevention and Atherosclerosis Research Centre, Robarts Research Institute, Western University, Siebens-Drake Building, 1400 Western Rd, London, ON, N6G 2V4, Canada
M. Reza Azarpazhooh, Aidin Shariatzadeh & J. David Spence

	Department of Clinical Neurological Sciences, Western University, London, ON, Canada
M. Reza Azarpazhooh, J. David Spence & Vladimir Hachinski

	Department of Epidemiology and Biostatistics, Schulich School of Medicine & Dentistry, Western University, London, Ontario, Canada
M. Reza Azarpazhooh, Saverio Stranges & Vladimir Hachinski

	Department of Neurology and Stroke Unit, San Camillo de’ Lellis General District Hospital, Rieti, Italy
Mario Di Napoli

	Neurological Section, Neuro-epidemiology Unit, SMDN-Centre for Cardiovascular Medicine and Cerebrovascular Disease Prevention, Sulmona, L’Aquila, Italy
Mario Di Napoli

	Department of Population Health, Luxembourg Institute of Health, Strassen, Luxembourg
Saverio Stranges

	Department of Medicine and Institute of Health Policy, Management and Evaluation, University of Toronto, Toronto, Canada
Moira K. Kapral

	Student Research Committee, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran
Arash Akhavan Rezayat

	Dr. Everett Chalmers Regional Hospital, Dalhousie University, New Brunswick, Canada
Shahram Abootalebi

	Department of Psychiatry and Behavioural Neurosciences, Western University, London, Ontario, Canada
Naghmeh Mokhber

	Department of Psychiatry, Mashhad University of Medical Sciences, Mashhad, Iran
Naghmeh Mokhber

	Division of Clinical Pharmacology, Western University, London, Ontario, Canada
J. David Spence


Authors	Negar MorovatdarView author publications
You can also search for this author in
                        PubMed Google Scholar



	Abolfazl AvanView author publications
You can also search for this author in
                        PubMed Google Scholar



	M. Reza AzarpazhoohView author publications
You can also search for this author in
                        PubMed Google Scholar



	Mario Di NapoliView author publications
You can also search for this author in
                        PubMed Google Scholar



	Saverio StrangesView author publications
You can also search for this author in
                        PubMed Google Scholar



	Moira K. KapralView author publications
You can also search for this author in
                        PubMed Google Scholar



	Arash Akhavan RezayatView author publications
You can also search for this author in
                        PubMed Google Scholar



	Aidin ShariatzadehView author publications
You can also search for this author in
                        PubMed Google Scholar



	Shahram AbootalebiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Naghmeh MokhberView author publications
You can also search for this author in
                        PubMed Google Scholar



	J. David SpenceView author publications
You can also search for this author in
                        PubMed Google Scholar



	Vladimir HachinskiView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                M. Reza Azarpazhooh.


Ethics declarations

              
              
                Conflict of interest

                The authors declare no conflicts of interests.

              
              
                Ethical approval

                None.

              
              
                Informed consent

                None.

              
            

Additional information
Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.
Negar Morovatdar and Abolfazl Avan are Joint first authors


Supplementary Information

ESM 1
(PDF 71 kb)


ESM 2
(JPG 1.21 mb)





Rights and permissions
Reprints and permissions


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



Cite this article
Morovatdar, N., Avan, A., Azarpazhooh, M.R. et al. Secular trends of ischaemic heart disease, stroke, and dementia in high-income countries from 1990 to 2017: the Global Burden of Disease Study 2017.
                    Neurol Sci 43, 255–264 (2022). https://doi.org/10.1007/s10072-021-05259-2
Download citation
	Received: 16 November 2020

	Accepted: 12 April 2021

	Published: 01 May 2021

	Issue Date: January 2022

	DOI: https://doi.org/10.1007/s10072-021-05259-2


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
	Public health
	Stroke
	Ischemic heart disease
	Dementia
	Alzheimer’s disease
	Incidence
	Prevalence
	Mortality
	Disability








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					54.221.171.231
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    