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                    Abstract
Background
The classical phenotype, accumulated deficit model and self-report approach of frailty were found not useful in older adults in northwest Russia. More research is needed to identify predictors of adverse outcomes in this population.
Aim
The aim of this study is to identify predictors of mortality, autonomy and cognitive decline in a population that is characterized by a high cardiovascular morbidity and mortality rate.
Methods
A population-based prospective cohort study of 611 community-dwelling individuals 65+. Anthropometry, medical history nutritional status were recorded. An evaluation of cognitive, physical and autonomy function, spirometry, and laboratory tests were performed. The total follow-up was 5 years. Multiple imputation, backward stepwise Cox regression analysis, C-statistic, risk reclassification analysis and the bootstrapping techniques were used to analyze the data.
Results
We found that the combination of increasing age, male sex, low physical function, low mid-arm muscle area, low forced expiratory volume in 1 s and anemia was associated with mortality for people 65+. The substitution of anemia with anemia + high level of C-reactive protein (hCRP) and the addition of high brain natriuretic peptide (hBNP) levels improved the classification of older persons at risk for mortality.
Discussion/conclusion
The combination of low physical function, low mid-arm muscle area, low forced expiratory volume in 1 s, anemia with hCRP levels and hBNP identified older persons at a higher risk for mortality. These predictors may be used for the development of a prediction model to detect older people who are at risk for adverse health outcomes in northwest Russia.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Factors Associated with Frailty Syndrome in Older Adults
                                        
                                    

                                    
                                        Article
                                        
                                         06 January 2020
                                    

                                

                                Alessandra Barbosa da Silva, I. Queiroz de Souza, … A. C. Oliveira dos Santos

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Functional measures, inflammatory markers and endothelin-1 as predictors of 360-day survival in centenarians
                                        
                                    

                                    
                                        Article
                                         Open access
                                         21 August 2015
                                    

                                

                                Jan Szewieczek, Tomasz Francuz, … Agnieszka Batko-Szwaczka

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Predictors of 49-month mortality in Chinese nonagenarians and centenarians in PLAD study
                                        
                                    

                                    
                                        Article
                                        
                                         07 April 2015
                                    

                                

                                Chuan Zou, Yan Zhou, … Jianghua Zhou

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Lowsky DJ, Olshansky SJ, Bhattacharya J et al (2014) Heterogeneity in healthy aging. J Gerontol A Biol Sci Med Sci 69:640–649
Article 
    PubMed 
    
                    Google Scholar 
                

	The official website of National Statistics of Russia. www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/population/generation/#. Accessed 1 June 2016

	Nichols M, Townsend N, Luengo-Fernandez R et al (2012) European Cardiovascular Disease Statistics 2012. European Heart Network, Brussels, European Society of Cardiology. http://www.escardio.org/static_file/Escardio/Press-media/press-releases/2013/EUcardiovascular-disease-statistics-2012.pdf. Accessed 1 June 2016

	Shalnova SA, Kondari OA, Karpov UA et al (2012) Analysis of mortality from cardiovascular disease in 12 regions of the Russian Federation participating in the study, “Epidemiology of cardiovascular disease in different regions of Russia”. Russ J Cardiol 5:6–11 (in Russian)
                        

                    Google Scholar 
                

	Shalnova SA, Kukushkina SK, Manushkina EM et al (2009) Hypertension and commitment therapy. Doctor 12:39–42 (in Russian)
                        

                    Google Scholar 
                

	Fried L, Tangen C, Walston J et al (2001) Frailty in older adults: evidence for a phenotype. J Gerontol Ser A Biol Sci Med Sci 56:146–156
Article 
    
                    Google Scholar 
                

	Puts MT, Lips P, Deeg DJ (2005) Static and dynamic measures of frailty predicted decline in performance-based and self-reported physical functioning. J Clin Epidemiol 58:1188–1198
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Steverink N, Slaets JPJ, Schuurmans H et al (2001) Measuring frailty. Development and testing of the Groningen frailty indicator (GFI). Gerontologist 41:236–237

                    Google Scholar 
                

	Turusheva A, Frolova E, Korystina E et al (2016) Do commonly used frailty models predict mortality, loss of autonomy and mental decline in older adults in northwestern Russia? A prospective cohort study. BMC Geriatr 16(1):98. doi:10.1186/s12877-016-0276
                        
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Moons KG, Royston P, Vergouwe Y et al (2009) Prognosis and prognostic research: what, why and how? BMJ 338:1317–1320
Article 
    
                    Google Scholar 
                

	Turusheva A, Frolova E, Korystina E et al (2015) Association between anemia, physical performance, dependency, and mortality in older adults in the north–west region of Russia. J Aging Res Clin Pract 4:34–43

                    Google Scholar 
                

	Gurina NA, Frolova EV, Degryse JM (2011) A roadmap of aging in Russia: the prevalence of frailty in community-dwelling older adults in the St. Petersburg District—the “Crystal” Study. J Am Geriatr Soc 59:980–9886
Article 
    PubMed 
    
                    Google Scholar 
                

	Miller MD, Crotty M, Giles LC et al (2002) Corrected arm muscle area: an independent predictor of long-term mortality in community-dwelling older adults? J Am Geriatr Soc 50:1272–1277
Article 
    PubMed 
    
                    Google Scholar 
                

	Guralnik JM, Simonsick EM, Ferrucci L et al (1994) A short physical performance battery assessing lower extremity function: association with self-reported disability and prediction of mortality and nursing home admission. J Gerontol 49:85–94
Article 
    
                    Google Scholar 
                

	Lemmink KAP, Kemper H, de Greef MHG et al (2001) Reliability of the Groningen fitness test for the elderly. J Aging Phys Act 9:194–212
Article 
    
                    Google Scholar 
                

	de Craen AJ, Heeren TJ, Gussekloo J (2003) Accuracy of the 15-item geriatric depression scale (GDS-15) in a community sample of the oldest old. Int J Geriatr Psychiatry 18:63–66
Article 
    PubMed 
    
                    Google Scholar 
                

	Tombaugh JA, Mcintyre NJ (1992) The mini-mental state examination: a comprehensive review. J Am Geriatr Soc 40:922–935
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Mahoney FI, Barthel DW (1965) Functional evaluation: the Barthel index. MD State Med J 14:61–65
CAS 
    PubMed 
    
                    Google Scholar 
                

	Vellas B, Guigoz Y, Garry PJ et al (1999) The mini nutritional assessment (MNA) and its use in grading the nutritional state of elderly patients. Nutrition 15:116–122
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Pellegrino R, Viegi G, Brusasco V et al (2005) Interpretative strategies for lung function tests. Series “ATS/ERS task force: standardisation of lung function testing”. Eur Respir J 26:948–968
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Stevens LA, Coresh J, Feldman HI et al (2007) Evaluation of the modification of diet in renal disease study equation in a large diverse population. J Am Soc Nephrol 18:2749–2757
Article 
    PubMed 
    
                    Google Scholar 
                

	Speer DC, Greenbaum PE (1995) Five methods for computing significant individual client change and improvement rates: support for individual growth cure approach. J Consult Clin Psychol 63:1044–1048
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Adriaensen W, Matheï C, Vaes B et al (2014) Interleukin-6 predicts short-term global functional decline in the oldest old: results from the BELFRAIL study. Age 36:9723. doi:10.1007/s11357-014-9723-3
                        
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Boeckxstaens P, Vaes B, Van Pottelbergh G et al (2015) Multimorbidity measures were poor predictors of adverse events in patients aged ≥80 years: a prospective cohort study. J Clin Epidemiol 68:220–227
Article 
    PubMed 
    
                    Google Scholar 
                

	Carlin JB (2008) A new framework for managing and analyzing multiply imputed data in Stata. Stata J 8:49–67

                    Google Scholar 
                

	Newson RB (2010) Comparing the predictive powers of survival models using Harrell’s C or Somers’ D. Stata J 10:339–358

                    Google Scholar 
                

	Pencina MJ, D’Agostino RB, Songa L (2012) Quantifying discrimination of Framingham risk functions with different survival C statistics. Stat Med. doi:10.1002/sim.4508
                        

                    Google Scholar 
                

	Vaes B, de Ruijter W, Degryse J et al (2009) Clinical relevance of a raised plasma N terminal pro-brain natriuretic peptide level in a population-based cohort of nonagenarians. J Am Geriatr Soc 57:823–829
Article 
    PubMed 
    
                    Google Scholar 
                

	Turkeshi E, Vaes B, Andreeva E (2015) Short-term prognostic value of forced expiratory volume in 1 second divided by height cubed in a prospective cohort of people 80 years and older. BMC Geriatr 15:15. doi:10.1186/s12877-015-0013-4
                        
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Sabia S, Shipley M, Elbaz A et al (2010) Why does lung function predict mortality? Results from the Whitehall II Cohort Study. Am J Epidemiol 172:1415–1423
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Akın S, Mucuk S, Öztürk A et al (2015) Muscle function-dependent sarcopenia and cut-off values of possible predictors in community-dwelling Turkish elderly: calf circumference, mid-arm muscle circumference and walking speed. Eur J Clin Nutr 69:1087–1090
Article 
    PubMed 
    
                    Google Scholar 
                

	Wijnhoven HA, van Bokhorst-de van der Schueren MA, Heymans MW et al (2010) Low mid-upper arm circumference, calf circumference, and body mass index and mortality in older persons. J Gerontol A Biol Sci Med Sci 65:1107–1114
Article 
    PubMed 
    
                    Google Scholar 
                

	Newman AB, Kupelian V, Visser M et al (2006) Strength, but not muscle mass, is associated with mortality in the health, aging and body composition study cohort. J Gerontol A Biol Sci Med Sci 61:72–77
Article 
    PubMed 
    
                    Google Scholar 
                

	Beghe C, Wilson A, Ershler WB (2004) Prevalence and outcomes of anemia in geriatrics: a systematic review of the literature. Am J Med 116:3–10
Article 
    
                    Google Scholar 
                

	Cesari M, Penninx BWJ, Lauretani F (2004) Hemoglobin levels and skeletal muscle: results from the InCHIANTI study. J Gerontol Med Sci 59:249–254
Article 
    
                    Google Scholar 
                

	Nybo M, Ben M, Mogelvang R (2007) Impact of hemoglobin on plasma pro-B-type natriuretic peptide concentrations in the general population. Clin Chem 53:1921–1927
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Rolland Y, Czerwinski S, Abellan Van Kan G et al (2008) Sarcopenia: its assessment, etiology, pathogenesis, consequences and future perspectives. J Nutr Health Aging 12:433–450
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Robledo LMG (2011) How to include the social factor in determining frailty? In: Promoting access to innovation and clinical research for frail old persons. In: IAGG/WHO/SFGG workshop no. 3, 19–20 January 2011, Athens, Greece. http://www.iagg.info/data/gutierrez_how_to_include_the_social_factor_in_determining_frailty.pdf
                        


Download references




Author information
Authors and Affiliations
	Institut de Recherche Santé et Société, Université Catholique de Louvain, Clos Chapelle-aux-Champs, 30 bte 30.05, 1200, Woluwe-Saint-Lambert, Brussels, Belgium
Anna Turusheva, Eralda Hegendoerfer & Jean-Marie Degryse

	The Northwestern State Medical University named after I.I. Mechnikov, Prosveshenya 45, St. Petersburg, Russia, 194 291
Elena Frolova

	Department of Public Health and Primary Care, KU Leuven, Kapucijnenvoer 35 Blok d, Box 7001, 3000, Louvain, Belgium
Jean-Marie Degryse


Authors	Anna TurushevaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Elena FrolovaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Eralda HegendoerferView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jean-Marie DegryseView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Anna Turusheva.


Ethics declarations

              
              
                Conflict of interest

                This work was supported by the President of the Russian Federation (Grant 192-RP) and the Foundation Louvain. On behalf of all authors, the corresponding author states that there is no conflict of interest.

              
              
                Ethical approval

                All procedures performed in studies involving human participants were in accordance with the ethical standards of the institutional and/or national research committee and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards. The local medical ethic review board (The Medical Academy for Postgraduate Studies, protocol N 17 from 05.11.2008) approved this study.

              
              
                Informed consent

                Informed consent was obtained from all individual participants included in the study.

              
            

Rights and permissions
Reprints and permissions


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



Cite this article
Turusheva, A., Frolova, E., Hegendoerfer, E. et al. Predictors of short-term mortality, cognitive and physical decline in older adults in northwest Russia: a population-based prospective cohort study.
                    Aging Clin Exp Res 29, 665–673 (2017). https://doi.org/10.1007/s40520-016-0613-7
Download citation
	Received: 17 June 2016

	Accepted: 21 July 2016

	Published: 05 August 2016

	Issue Date: August 2017

	DOI: https://doi.org/10.1007/s40520-016-0613-7


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
	Risk prediction model
	Mortality
	Mental decline
	Physical decline
	Older adults
	Russia








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					3.92.44.249
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    