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Background



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

• A portion of older adults lose more than $3 billion annually to financial scam 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 healthcare fraud targeted at elderly persons is so significant 
that the FBI maintains a website dedicated to the problem:

Background



Rationale

If an older adult becomes a victim of a scam, the burden is not only experienced by the 
older adult, but is often displaced upon family members, caregivers, and society.  

Therefore, understanding the susceptibility of older persons to fraud is a significant public health 
and policy concern, as this understanding may inform prevention and intervention strategies to 
promote health and wellbeing of older adults.

 How can we understand this?



Brain Structure Changes As We Age





Age-Associated Neuropathology
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Model of Financial Vulnerability in Old Age
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Neuroimaging Work to Date with Rush ADC Cohorts



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





Susceptibility to Scams - Grey Matter Density

Han et al., 2016



Susceptibility to Scams –White Matter Integrity

FA (age, education, sex)

FA (age, education, sex, global cognition)

Melissa Lamar et al., 2018
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Finance, Cognition, and Health in Elders Study (FINCHES)

• The overall goal of FINCHES is to examine the association between financial exploitation in old 
age and physical, emotional, cognitive, and brain health outcomes. 

• Non-cognitively impaired older adults who have experienced financial exploitation (FE) are 
recruited from the community and demographically matched to control participants.

• Methods include physical and mental health surveys, neuropsychological and neuroimaging 
assessments, and qualitative methodology. 

• Pilot data collection began in 2017 with support from the Elder Justice Foundation, current 
enrollment: 33 with FE and 26 controls. 

• Groups do not differ on demographic variables of age (FE: M=68.55, SD=11.99; non-FE: 
M=67.73, SD=11.81; t=0.261, p=0.79), education (FE: M=15.76, SD=2.52; non-FE: M=15.46, 
SD=2.76; t=0.429, p=0.66), sex (FE: 23 female/10 male; non-FE: 11 female/10 male, X2=3.416, 
p=0.06), and race (FE: White=23; Black=2; Asian=5; Other=1; non-FE: White=15; Black=3; 
Asian=3; Other=1; X2=2.908, p=0.71). 



www.elderjusticefoundation.org





Physical Frailty and Financial Exploitation

Jenna Axelrod et al., to be submitted



FINCHES Neuroimaging

• Older adults who self-reported a history of FE (N=15; M age=70.3, SD=9.1) and non-FE adults 
(N=16; M age=72.9, SD=9.9) underwent resting-state functional MRI. 

• The left and right hippocampus were regions of interest prescribed based on the Harvard-
Oxford atlas. 

• Functional realignment and unwarping, slice-timing correction, structural segmentation and 
normalization, functional normalization, outlier detection, smoothing, and denoising were 
applied to scans. 

• FC differences between groups were considered significant at an FDR-corrected two-sided 
cluster level of p<0.05, and voxel level threshold of p<0.008. 

• Age, education, sex, and MoCA scores were included as covariates.



FINCHES Neuroimaging

Left Hippocampus

B precuneus, L frontal pole
R middle frontal

Right Hippocampus

B precuneus, R frontal, B temporal
L intracalcarine



Presented at the 2019 
International  
Neuropsychological 
Society Annual 
Meeting 



Thoughts on Moving Forward (Guidelines)



Summary

• A complex functional and structural network of brain regions susceptible to age-related 
neuropathology may be involved in financial vulnerability in old age.

• Neuroimaging is a tool that can be used to examine brain characteristics of vulnerability in 
vivo ahead of any significant cognitive or behavioral change. 

• Future neuroimaging work is needed to replicate findings, assess generalizability, and 
increase sensitivity and specificity of metrics. 

• There are multiple factors (neurobiological, cognitive, emotional, social, medical, etc.) that 
are involved in financial vulnerability in old age.
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