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TECHNICAL OVERVIEW
 

‣	 

‣	 

‣	 

‣	 

If you are experiencing any technical issues with the audio for 
this session, please let us know in the feedback box. 
If you have technical difficulties during the webinar, contact 
Jason Adams, who is providing technical support for this 
webinar. His email address is jadams@ovcttac.org. 
Today’s session will be recorded and made available on the 
training website. 
If you have questions, type them in the feedback box, and we 
will address as many as possible toward the end of the webinar. 

mailto:jadams@ovcttac.org
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TODAY’S WEBINAR
 

“Neural Correlates of Financial Decisionmaking in Old Age”
 
Dr. S. Duke Han
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ELDER JUSTICE INITIATIVE 

•	 

•	 

The mission is to support and coordinate the Department of Justice’s 
enforcement and programmatic efforts to combat elder abuse, neglect, and 
financial fraud and scams that target older adults. 

The Initiative does so by— 

•	 

•	 

•	 

•	 

Promoting justice for older adults. 

Helping older victims and their families. 

Enhancing state and local efforts through training and resources. 

Supporting, organizing and presenting research to improve elder abuse 
policy and practice. 
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ElderJustice.gov 
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INTRODUCING
 

S. Duke Han, PhD, ABPP-CN 
Director of Neuropsychology 
Department of Family Medicine 
Assoc. Professor of Family Medicine, 
Neurology, Psychology, and Gerontology 
Keck School of Medicine 
University of Southern California 
Visiting Associate Professor of 
Neurological and Behavioral Sciences 
Rush Alzheimer’s Disease Center 





      
      

          
          

     

       
        

  

Background
 

•	 

•	 

•	 

Adults over the age of 65 hold $18.1 trillion of the $53.1 trillion 
(approximately 1/3) in U.S. household net worth (Laibson, 2011). 

Older adults lose more than $3 billion annually to financial scams or 
fraud (MetLife, Inc., 2011), and some estimate this to be as high as 
$36 billion (True Link Financial, 2015). 

The problem of financial and health care fraud targeted at elderly 
persons is so significant that the FBI maintains a website dedicated 
to the problem. 













   
      

      

  
    

     

    
      

 

  

Rationale
 

If an older adult shows impaired financial decisionmaking or becomes a
victim of a scam, the burden is not only experienced by the older adult, but
is often displaced upon family members, care givers, or society. 

There is some suggestion that impairment in decisionmaking may be an 
early sign of Alzheimer’s disease. 

Poor decisionmaking is associated with an increased risk of mortality. 

Therefore, understanding the susceptibility of older persons to impaired
decisionmaking or fraud is a significant public health concern, as this
understanding may inform prevention and intervention strategies. 

 How can we understand this? 



   
  

 
  

 

  
   

   

Neuroeconomics
 

•	 

•	 

•	 

Integration of the fields of 
economics and neuroscience 

Neuroscience methods are 
used to elucidate the biology 
of economic principles 

Methods include brain 
imaging and computational 
neuroscience 

Schiller, 2011; Camerer et al., 2005
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RADC Studies Supported by NIA
 

•	 

•	 

Rush Memory and Aging Project (MAP; R01AG017917 PI:
David Bennett) 
–	 
–	 

–	 

Longitudinal clinicopathologic study of aging and AD 
Participants come from more than 50 residential facilities, retirement
communities, retirement homes, local churches, etc. 
Through Sept 2015, > 1,800 persons have agreed to participate in 
MAP (26.6% men, 93.1% non-Hispanic white; mean age of 88.8 
[SD=9.4] and mean education of 14.7 [SD=4.8]). 

Decision Making Study (R01AG033678 PI: Patricia Boyle) 
–	 

–	 

Longitudinal study of factors and outcomes associated with 

decisionmaking
 
Decisionmaking, cognitive, affective, and contextual data collected
on more than 800 MAP participants 



 

 

Decisionmaking
 

• Decisionmaking
– 

– 

Cognitive processes 
• 
• 
• 

Attention 
Working memory 
Executive functions 

Affective processes 
• 
• 
• 

Risk aversion 
Impulsivity 
Personality styles 



Methods
 

• Decisionmaking • Neuroimaging
– 
– 
– 
– 

Cognitive processing – 
– 

– 

Volumetry 
Affective processing Diffusion Tensor  
Personality styles Imaging 

Functional Behavioral economics 
connectivity 

R01AG033678; PI: Patricia Boyle
 



       

Age-Associated Neuropathology
 

Buckner et al., 2008; Buckner et al., 2005; Lustig et al., 2003
 



  
  

 

Theoretical Neuroeconomic Model of
 
Impaired Decisionmaking in Old Age
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Risk Aversion
 

•	 

•	 

•	 

•	 

Using a seed region of interest (ROI) in the anterior cingulate cortex (ACC); we
investigated whether there were rs-fMRI differences between older adults high and
low in risk aversion. 

“Would you prefer $15 for sure, OR a coin toss in which you will get $[an amount 
greater than $15] if you flip heads or nothing if you flip tails?” 

N=54 (27 high and 27 low) nondemented older adults 

High risk averse mean age=83.9, s.d.=6.9; mean number of years of education=14.8,
s.d=2.5; 74% female; low risk averse mean age=80.0, s.d.=6.5; mean number of years of
education=15.3, s.d=2.8, 70.3% female; age and total gray matter used as a covariate 



Risk Aversion
 

HIGH/LOW Risk Aversion Contrast
 
N=54 (27/27)
 



Temporal Discounting
 



        
     

    
     

    

 

       

Temporal Discounting
 

•	 

•	 

•	 

•	 

Temporal discounting refers to the discounting of greater delayed rewards for
smaller immediate rewards and is associated with a number of real-world 
outcomes. 

Using a seed region of interest (ROI) in the left and right fronto-insular cortex 
(FI); we investigated whether there were rs-fMRI correlations with temporal 
discounting, accounting for age, education, gender, and global cognition. 

N=123 nondemented older adults 

Mean age=82.95, s.d.=6.64; mean number of years of education=15.67, s.d=3.20;
82.1% female 

http:s.d=3.20
http:education=15.67
http:s.d.=6.64
http:age=82.95


   

Temporal Discounting
 

HIGH->LOW Temporal FC of R Parahippocampal Seed ROI 
Discounting 



Peters and Buchel, 2011
 



       
    

     
    

 

       

Financial Literacy
 

•	 

•	 

•	 

Using a seed region of interest (ROI) in the posterior cingulate cortex (PCC); we
investigated whether there were rs-fMRI correlations with financial literacy was 
associated with greater functional connectivity to ventromedial prefrontal 
cortex, accounting for age, education, gender, and global cognition. 

N=139 nondemented older adults 

Mean age=82.08, s.d.=7.17; mean number of years of education=15.70, s.d=3.29;
80.6% female 

http:s.d=3.29
http:education=15.70
http:s.d.=7.17
http:age=82.08


Financial Literacy
 



       

       
  

Financial Literacy
 

•	 

•	 

•	 

Diffusion Tensor Imaging (DTI) to investigate white matter integrity 

N=346 nondemented older adults 

Mean age=81.36, s.d.=7.07; mean number of years of 
education=15.39, s.d=3.03; 77.17% female 

http:s.d=3.03
http:education=15.39
http:s.d.=7.07
http:age=81.36


     
     

 

GLM models adjusted for age, education, sex, and global cognition showing
 
greater financial literacy is associated with greater white matter integrity in 


specific pathways (N=346)
 



      
 

 

        
  

Susceptibility to Scams
 

•	 

•	 

•	 

Voxel-based morphometry (VBM) to assess grey matter density at 
the voxel level 

N=348 nondemented older adults 

Mean age=81.55, s.d.=7.25; mean number of years of 
education=15.30, s.d=2.91; 74.10% female 

http:s.d=2.91
http:education=15.30
http:s.d.=7.25
http:age=81.55




Susceptibility to Scams
 



Right Temporal?
 













 

         
  

•	 

•	 

N=648 nondemented older adults 

Mean age=81.8, s.d.=7.6; mean number of years of education=15.2, 
s.d=3.1; 76.8% female









       
     

       

     
       

          
  

    
    

Summary
 

•	 

•	 

•	 

•	 

A complex network of brain regions involving the ventromedial 
prefrontal cortex, insula, medial temporal, and posterior parietal 
regions may be involved in poor decisionmaking in old age. 

Although poor cognition is associated with poor decisionmaking, 
poor decisionmaking may not be due to poor cognition. 

There are likely multiple factors that are involved in poor financial 
decisionmaking in old age. 

These results are preliminary and more studies are needed to 
replicate or confirm findings. 



Finance, Cognition, and Health in Elders Study
  
(FINCHES  – Pilot  Phase supported by  the Elder Justice Foundation)
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Questions & Suggestions
 

Suggestions can be emailed to 
elder.justice@usdoj.gov 
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