





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Associations between Early Midlife Lifestyle Behaviors, Young Adult Cognitive Reserve and Advanced Predicted Brain Age in Late Midlife
  
       View ORCID ProfileCarol E. Franz,  View ORCID ProfileSean N. Hatton,  View ORCID ProfileJeremy A. Elman, Teresa Warren, Nathan A. Gillespie, Nathan A. Whitsel, Olivia K. Puckett, Anders M. Dale, Lisa T. Eyler, Christine Fennema-Notestine, Donald J. Hagler Jr., Richard L. Hauger, Ruth McKenzie, Michael C. Neale, Matthew S. Panizzon, Rahul C. Pearce, Chandra A. Reynolds, Mark Sanderson-Cimino, Rosemary Toomey, Xin M. Tu, Hong Xian, Michael J. Lyons, William S. Kremen

  
      doi: https://doi.org/10.1101/2020.11.02.362780 

  
  
  

Carol E. Franz 
1Department of Psychiatry, University of California San Diego, San Diego, CA, USA
2Center for Behavior Genetics of Aging, University of California, San Diego, San Diego, CA, USA
PhD
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Carol E. Franz
	For correspondence: 
cfranz@health.ucsd.edu


Sean N. Hatton 
3Department of Radiology, University of California San Diego, San Diego, CA, USA
PhD
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Sean N. Hatton


Jeremy A. Elman 
1Department of Psychiatry, University of California San Diego, San Diego, CA, USA
2Center for Behavior Genetics of Aging, University of California, San Diego, San Diego, CA, USA
PhD
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Jeremy A. Elman


Teresa Warren 
4Department of Psychology, San Diego State University, San Diego, CA, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Nathan A. Gillespie 
5Virginia Institute for Psychiatric and Behavior Genetics, Department of Psychiatry, Virginia Commonwealth University, Richmond, VA, USA
6QIMR Berghofer Medical Research Institute, Herston, Queensland 4006, Australia
PhD
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Nathan A. Whitsel 
1Department of Psychiatry, University of California San Diego, San Diego, CA, USA
2Center for Behavior Genetics of Aging, University of California, San Diego, San Diego, CA, USA
BS
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Olivia K. Puckett 
1Department of Psychiatry, University of California San Diego, San Diego, CA, USA
2Center for Behavior Genetics of Aging, University of California, San Diego, San Diego, CA, USA
BS
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Anders M. Dale 
3Department of Radiology, University of California San Diego, San Diego, CA, USA
PhD
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Lisa T. Eyler 
1Department of Psychiatry, University of California San Diego, San Diego, CA, USA
2Center for Behavior Genetics of Aging, University of California, San Diego, San Diego, CA, USA
PhD
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Christine Fennema-Notestine 
1Department of Psychiatry, University of California San Diego, San Diego, CA, USA
2Center for Behavior Genetics of Aging, University of California, San Diego, San Diego, CA, USA
3Department of Radiology, University of California San Diego, San Diego, CA, USA
PhD
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Donald J. Hagler Jr.
3Department of Radiology, University of California San Diego, San Diego, CA, USA
PhD
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Richard L. Hauger 
1Department of Psychiatry, University of California San Diego, San Diego, CA, USA
2Center for Behavior Genetics of Aging, University of California, San Diego, San Diego, CA, USA
12Center of Excellence for Stress and Mental Health, VA San Diego Healthcare System, San Diego, CA, USA
MD
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Ruth McKenzie 
7Department of Psychological and Brain Sciences, Boston University, Boston, MA, USA
PhD
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Michael C. Neale 
5Virginia Institute for Psychiatric and Behavior Genetics, Department of Psychiatry, Virginia Commonwealth University, Richmond, VA, USA
PhD
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Matthew S. Panizzon 
1Department of Psychiatry, University of California San Diego, San Diego, CA, USA
2Center for Behavior Genetics of Aging, University of California, San Diego, San Diego, CA, USA
PhD
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Rahul C. Pearce 
1Department of Psychiatry, University of California San Diego, San Diego, CA, USA
2Center for Behavior Genetics of Aging, University of California, San Diego, San Diego, CA, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Chandra A. Reynolds 
8Department of Psychology, University of California, Riverside, Riverside, CA, USA
PhD
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Mark Sanderson-Cimino 
1Department of Psychiatry, University of California San Diego, San Diego, CA, USA
2Center for Behavior Genetics of Aging, University of California, San Diego, San Diego, CA, USA
9San Diego State University/University of California San Diego Joint Doctoral Program in Clinical Psychology, San Diego, CA, USA
PhD
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Rosemary Toomey 
7Department of Psychological and Brain Sciences, Boston University, Boston, MA, USA
PhD
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Xin M. Tu 
10Department of Family Medicine, University of California San Diego, San Diego, CA, USA
PhD
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Hong Xian 
11Department of Epidemiology & Biostatistics, St. Louis University, St. Louis, MO, USA
PhD
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Michael J. Lyons 
7Department of Psychological and Brain Sciences, Boston University, Boston, MA, USA
PhD
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


William S. Kremen 
1Department of Psychiatry, University of California San Diego, San Diego, CA, USA
2Center for Behavior Genetics of Aging, University of California, San Diego, San Diego, CA, USA
12Center of Excellence for Stress and Mental Health, VA San Diego Healthcare System, San Diego, CA, USA
PhD
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    ABSTRACT
Importance Both cognitive reserve and modifiable lifestyle behaviors are associated with dementia risk. The effect of early lifestyle behaviors and cognitive reserve on late midlife brain aging could inform early identification and risk reduction of future dementia.

Objective Determine associations of young adult cognitive reserve, early midlife lifestyle behaviors, and the reserve-by-lifestyle interaction on late midlife brain age. Examine the relationship between mild cognitive impairment (MCI) and brain age.

Design Participants were from the nationally representative Vietnam Era Twin Study of Aging (VETSA). Cognitive reserve was assessed at median age 20 years (IQR=1.38) with the Armed Forces Qualification Test (AFQT). Lifestyle behaviors (smoking, alcohol consumption, and social engagement) were assessed at median age 41 (IQR=5.00). Structural brain imaging conducted at median age 69 (IQR=4.74) was used to construct predicted brain age difference scores (PBAD=chronological age minus predicted brain age) and MCI was ascertained.

Setting In-person cognitive testing (ages 20 and 69); mailed survey (age 41); structural MRI, MCI diagnosis at University of California, San Diego (age 69).

Participants 431 community-dwelling men.

Exposures AFQT; self-reported health and lifestyle behaviors.

Main outcomes and measures PBAD scores; MCI.

Results In fully adjusted mixed linear models, age 20 cognitive reserve and the age 41 lifestyle composite were associated with age 69 PBAD [t (104)=2.62, p=0.01, 95%CI 0.874, 6.285; t (104)=3.37, p=0.001, 95%CI 0.583, 2.249 respectively] as was the reserve-by-lifestyle interaction [t (104) = −2.29, p=0.02, 95%CI −2.330, −0.167]. Unfavorable lifestyle predicted more advanced brain age, but only for those with lower young adult cognitive reserve. The MCI group had more advanced brain age (F (2,130) = 3.13; p=0.05).

Conclusions and relevance Favorable lifestyle behaviors promoted resistance to accelerated brain aging 3 decades later for those with lower young adult cognitive reserve. High reserve appeared to be protective regardless of lifestyle. The association with MCI suggests that advanced PBAD scores reflect poorer brain integrity, although it is unclear if PBAD is related to Alzheimer’s dementia specifically. Lower cognitive reserve increases risk for dementia, but early lifestyle modification may promote healthier brain aging and dementia risk reduction, particularly in those with lower reserve.

Study Type Cohort Study

Question Do modifiable lifestyle behaviors in early midlife predict later accelerated brain aging and is that association moderated by cognitive reserve?

Findings A lifestyle composite of smoking, alcohol consumption and social engagement at age 41 was associated with estimated brain age in late midlife. There was a significant moderation effect whereby more unfavorable lifestyle behaviors predicted more advanced brain aging, but only in those with low-to-moderate cognitive reserve.

Meaning Favorable lifestyle behaviors appear to be protective for brain integrity especially among those with lower cognitive reserve. Early midlife efforts at prevention could be prioritized among those with lower cognitive reserve.
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